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MINERAL FUEL IN THE UNITED 
STATES.—No. I. 


Tue coal measures of the United States occupy an 
area of upwards of 200,000 square miles, that is 
to say, the portion of them known and laid down in 
official and other surveys, and comprised between 
the parallels of 71-99 west longitude, and 31-43 
north latitude. The western boundary of these 
measures is formed by the pastoral districts skirting 
the Rocky Mountains, and lying somewhat more than 
half way across the continent. Westward, as far 
indeed as the Pacific Coast, the coal measures exist 
and lignites abound, but to an extent—so far as is 
known— insignificant compared with the enormous 
areas in the Central and Eastern States. 

Before attempting to describe in detail the cha- 
racteristics of this formation, it will be well to sketch 
briefly the physical features of the great country 
stretching from the Atlantic to the Pacific, and 
occupying an area of 3,300,000 square miles. To do 
this is a comparatively easy task, with the aid of the 
magnificent physical and statistical atlas of the 
United States, published a few years since by 
the authority of Congress, and compiled by the 


ablest men of the country, and from the most re- 


liable sources. 
Syeaeing broadly, the Atlantic and Pacific coasts of 
the 


nited States are bordered by mountain ranges, 
between which lies a vast basin extending from the 
Gulf of Mexico to the lake system. But the con- 
figuration of the mountain chains, their divisions, 
and characteristics, give to this definition only the 
most general meaning, as will be seen further on. 
To commence with the eastern side of the continent, 
where the Appalachian system extends from Alabama 
as far as the Canadian boundary, with a length of 
some 1300 miles, and a north-easterly direction. 
This chain extends through the States of New 
York, Vermont, Pennsylvania, Massachusetts, New 
Hampshire, Virginia, Maryland, Alabama, Carolina, 
and Tennessee. Professor Whitney, of Cambridge, 
Mass., divides this great chain into three sections, 


the first, extending from its commencement in the | 


north to the Hudson; the second, terminating on 
the New River, Virginia; and the third, to the 
southern termination in Alabama. Each of these 
sections takes a different direction, the first andsecond 
presenting a hollow curve towards the Atlantic, and 
the third, reversed, being concave towards the north- 
east. The whole system confronts the Atlantic coast, 
at its northern extremity commencing quite close 
to the shore, but gradually fallinginland. Towards 
the north, between the foot of the chain and the sea, 
is a narrow plain, rising at first gradually inland. 
In New England, the maximum elevation above the 
sea does not exceed 400 ft., but afterwards it 
increases both in breadth and slope, until at last the 
plain has a width of some 200 miles, and a gradient 
which makes the eastern side of the chain spring 
from a level of 1000 ft. above the sea. The middle 
section of the Appalachian range is distinguished 
by a remarkable characteristic, which is we believe 
without a parallel. Transversely this chain may be 
divided into two parts, that to the east facing the 
sea, where it consists of a series of parallel ridges, 
with valleys between them, often of remarkable 
length and uniformity, and that to the west facing 
inland, where the mountains descend gradually in a 
series of broad plateaux to the level of the great 
continental basin. Towards the north and south, 
however, of this system, this remarkable charac- 
teristic disappears, and is replaced by a somewhat 
complicated and confused mass. One main central 





valley may indeed be traced throughout almost the 
whole length of the chain, running from the north- 
east to the south-west. At the north it is Lake 
Champlain and the Hudson River Valley, in Penn- 
sylvania it is the Kittatinny Valley, further south, 
the Great Valley of Virginia, and beyond, the Valley 
of East Tennessee. This last named may be men- 
tioned as an example of the features of this formation. 
It runs from end to end of the state ina south- 
westerly direction, and varies in breadth from 34 to 
55 miles. On the east it is hemmed in by a section 
of the chain called the Uniaka range, on the west 
by the Cumberland Mountain ; towards the north 


the elevation of this valley above the sea is about | 


1350 ft., and at the southern end of the state it is 
800 ft. The valley dips towards the south-east. 
But this valley is again divided into a number of 
smaller ones, some of which, no more than a mile 
in width, run parallel with each other and the en- 
closing chain, for more than the whole length of the 
state, 150 miles. These are enclosed between toler- 
able uniform ridges of no great elevation; the main 
westward enclosure of Cumberland Mountain is the 
great table-land containing the coal supply of the 
state. Along the whole course of this ridged section 
of the Appalachians the great forces of nature ex- 
pended themselves in wrinkling (this is the word 
used by Professor Rogers, and is the most explicit) 
the whole surface of the country, along the line of 
about 1300 miles, but of insignificant width com- 
paratively ; with a series of ridges the largest of no 
great elevation, approximately parallel with each 
other, and the smaller bearing the same charac- 
teristics as the larger. ‘This wrinkling and crushing 
action repeats itself down to quite a small scale, as 
the folds in the anthracite coal basins strikingly 
show. Naturally this eastern mountain system of 
the United States is known on different portions of 
its course by different names: in Vermont, as the 
Green Mountains; in New York, as the Highlands ; 
in Pennsylvania, asthe South Mountains; in Virginia, 
as the Blue Ridge ; andin North Carolina and Ten- 
nessee, as the Iron, Smoky, and Uniaka ranges, The 
Green Mountains range is the most continuous of the 
series ; it is flanked on either side by a higher chain ; 


on the east the White Mountains, on the west the | P 


Adirondacks, Mount Washington is the highest 
pest in the former, 6288 ft.; in the latter there is 

ahawas, 5379 ft. Profeseor Rogers has divided the 
Pennsylvania portion of the system into five distinct 
parallel belts; the South Mountains forming the 
intermediate section between the Highlands of New 
York and the Blue Ridge of Virginia, the Great 
Appalachian Valley, the Central Appalachian ridge, 
the Sub-Alleghany Valley; and the Alleghany 
Mountains forming the southern escarpment of the 
Alleghany plateau. The South Mountains are but 
insignificant hills, never attaining 1000 ft. of altitude, 
the Appalachian or Kittatinny Valley has already 
been mentioned. It runs through the state with a 
width of from 10 to 18 miles, an elevation of from 
200 ft. to 600 ft. above the sea. The central ridge, 
or Appalachians proper, have the same general 
characteristics as those referred to in Tennessee, a 
series of long, narrow, and level ridges, divided by 
long, narrow, and level valleys. The southern section 
of the Appalachian system, running further inland, 
is marked by an increased altitude, some of the 
summits being nearly 7000 ft. in height, the plains 
slope upwards from the sea, until they reach a 
height of 2000ft., whence the mountains spring, 
and then form a divide separating the waters flow- 
ing into the Atlantic from those which go to swell 
the volume of the Mississippi. 





With variable widths the great plateaux, which 
form the western face of this large system, sink 
gradually down to the level of the central conti- 
nental plain, which stretches undisturbed, save by 
isolated hills and a small chain on the south of Lake 
Superior, to the base of the Rocky Mountains, a part 
of the great Cordilleras syetem of the United States 
not yet ve known, and the mineral wealth of which 
has probably been merely indicated. Running 
northward from Mexico beyond the southern 
boundary of the States, it attains a maximum width 
of 1100 miles, about one-third the total width of 
the continent, while the area it occupies is about 
one million of square miles. The summits, too, 
are stupendous—not so high however as those of 
Popocatapetl and Orizaba in Mexico—which are 
more than 17,000 ft., and are the most elevated 
points of the North American continent—but having 
many summits approximating to 14,000 ft. The 
Cordilleras must be regarded as a continuation of 
the great Andes chain running along the Pacific 
coast of South America, disappearing at the Isthmus, 
where the maximum elevation is under 300 ft., and 
cropping out again in Mexico, to skirt the coast 
beyond Vancouver Island, These coast chains are, 
however, only the western breastwork of the system. 
The eastern is formed by the Rocky Mountains 
ranges, removed from the former on the line be- 
tween San Francisco and Fort Laramie by a distance, 
as we have said, of 1100 miles. The Pacific range 
following the coast, but some 100 miles from it, is 
divided into the Sierra Nevada, extending from the- 
southern boundary, and as far north as Cape Mendo- 
cino, running from south-east to north-west; and 
into the Cascade range, passing northward to Van- 
couver, and having a south and north direction. 
Closely connected with these, but westward, is a 
series of coast ranges forming a subordinate part of 
the system. The Rocky Mountains ing almost 
due north from Mexico as far as latitude 43 deg., 
then trend towards the north-west, and extend in 
a number of secondary ranges, the Big Horna, 
Wind River, &c. The area thus enclosed between 
this massive and scattered framework (1100 miles 
in its greatest width) forms a vast and elevated 
lateau, with a maximum elevation of from 4000 ft, 
to 5000 ft. (this high level running from west to 
east) and precually falling off on the south and 
north, until at last it descends to the low levels. 
Upon this enormous plateau, some million of square 
miles in area, are a great number of mountain ranges, 
mostly running north and south, or from south- 
east to north-west. Indeed only one exception to 
this rule is found in the Yuintah Mountains, which 
run east and west, and is the most clearly defined 
independent range of the™ system. Of all the 
mountains, however, which \heave up the surface 
of the great elevated plateau,*the Wahsatch range 
is the most important. It runs nearly north and 
south, parallel with the Rocky ad tho bil Rising 
abruptly from the elevated plains, the hills reach a 
height above them of some 6000 ft., and set the 
eastern limit upon the ‘‘ Great Basin,” which has no 
drainage to the ocean, The Wahsatch chain is 
scored across by numerous gorges, and through 
one of them, which almost divides the mountains 
at their base, the Union Pacific Railroad 8. 

Between this range and the Rock ountains, 
stretch the so-called series of parks, the most 
elevated portion of the plateau region. The 
comprise the St. Luis, Laramie, North and Sout 
Parks, and have an elevation varying from 800 ft, 
to 10,000 ft. above the sea. The test altitude 
is on the northern boundary of the South Park, 
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from which there is a gentle slope north and south. 
Eastward of the Rocky Mountains, but forming a 
portion of the system, and being in fact the out- 
works of this great fortress of nature, are the Black 
Hills, where the central plains of the continent 
terminate. In elevation the culminating points 
of the Sierra Nevada, are the highest. In the 
Mountains, Mount Whitney is somewhat less than 
15,000 ft., and the most elevated peaks of Yuintah, 
Wahsatch, East Humboldt, and other intermediate 
ranges, do not exceed if even they attain 13,000 ft. 
above the sea. 

Between the Rocky and the Appalachian ranges, 
the whole territory of the United States, with a few 
isolated exceptions, is a low-lying territory. As 
expressed by Professor Whitney, were this portion 
of the land to sink 1000ft. between the Gulf of 
Mexico and the Arctic Ocean, a broad waterway 
wonld be opened from north to south, while by a 
sinking of 2000 ft., the eastern and western portions 
of the country would be divided by an ocean 1000 
miles in width. Then the eastern side would be 
only a narrow strip with the Cree, Bhan Bem 

ndack ran appearin as itous is , 
with here and There tsolated ws “ebile on the 
west would remain a tract of territory 1500 miles 
wide as a maximum, but narrowing towards the 
north and south, ‘The same authority points out in 
connexion with this matter, that at the junction 
of the Ohio with the Mississippi, 1000 miles from 
the mouth of the latter, the elevation above the sea 
is only 322 ft.; at Pittsburgh, 975 miles higher up 
the Ohio, where the Monongahela and the Alleghany 
join and form that stream, the elevation is onl 
699 ft., and the same characteristic is found tow 
Wo taige 's tant posse h 

ge a tory, ssing, as we have seen, 
such an extensive savun tin skeleton, must possess 
evidently a water system on a correspondingly large 
scale, lance at the map shows us the existence 
of gigantic waterways, while a further inquiry 
reve especially in the region of the Cordil- 
leras, the existence of stupendous channels cut out 
by the waters in finding an outlet to the ocean. On 

e east there is the St, Lawrence, the Delaware, 
Susquehanna, and a host of smaller streams; in the 
centre, the Mississippi and the Missouri; and or 
the west, the Columbia, Colorado, Snake, Yellow- 
stone, and other rivers, discharging vast bodies of 
water, but of little use for navigation. It is on the 
Snake river that the Shoshone Falls exist, ‘but little 
less in grandeur than Niagara. Thé great chain of 
lakes forms one of the leading physical features of the 
continent. The combined area of Superior, Huron, 
Erie, and Michigan is about 90,000 square miles, of 
which 30,000 belong to Lake Superior, The diffe- 
rence of level between Erie, Huron, and Michigan 
is 19ft., the first-named being the lowest; Lake 
Superior is 221 ft. above Michigan; on the other 
hand, Ontario is 331 ft. lower than Erie, about half 
this difference of level being made up at Niagara. 

To summarise this brief sketch, a line drawn 
across the continent, say between the 37th and 38th 
parallel, would present the following characteristi¢s, 
commencing from the Atlantic: Narrow low-lying 
plains, rising slightly from the sea to the foot of the 
Appalachian chain ; a series of ridges of no great 
elevation, followed by broad plateaux descending to 
the central valley; this latter, some 1000 miles in 
width, having drainage channels in the Mississippi, 
the Missouri, and their innumerable tributaries; a 
aw rising pastoral highland, commencing 
about the 98th meridian west, and ually merg- 
—- the outworks of the Rocky Mountains; then 
follow those enormous barriers, retaining walls as it 
were, of the great elevated piateaux from 6000 ft. to 
10,000 ft. above the sea, and covered with numerous 
minor chains of mountains, most of them running 
almost north and south; then comes the t 
chain of the Sierra Nevada, with its outlying 
coast ranges, leaving only a strip between their tee 
and the Pacific. From north to south the centre 
of the continent mts, as we have seen, an 
almost level surface, which in its greatest eleva- 
tion does not exceed a height of 2000 ft. above the 


sea. : 

In the words of Professor Whitney, we find from 
this review, that the area of the United States may 
be divided into four distinct sections: 1, “ The 
eastern seaboard and the range which 
presses so closely upon it; is the commercial and 
mani g 2. he ree central valley, 
pre-eminently the agricul region, 3. The 
pastoral, or region of the plains; and 4. The 
mining region, or the Cordilleras. 





LITERATURE, 


Wood-working Machinery, its Rise, Progress, and Con- 
struction, with Hints on the Management of Saw Mills 
and the Economical Conversion of Timber. Illustrated 
with Examples of recent Designs by leading — 
French, and American Engineers. By M. Powis BAug, 
C.E., Memb. Inst. C.E. London: Crosby Lockwood 
and Co. | Price 12s. 6d.] 

Tue book before us is one which affords good 
evidence of there having been brought to bear upon 
it by its author a cunsliaubie amount of industry 
combined with practical knowledge. In dealing 
with the various classes of machines now comprised 
in wood-working plant, Mr. Bale follows the plan 
of first giving a historical summary, tracing the de- 
velopment of the particular class of machines which 
are being dealt with, and next describing a greater 
or less number of modern machines of the class, 
adding in many cases notes on the essential features 
of such machines and their management. It is in 
this way that he deals with circular saw benches, 
timber and deal frames, planing and moulding 
machines, band and fret saw machines, mortising, 
boring, and tenoning machines, dovetailing ma- 
chines and machines for special classes of work, such 
as wheel and cask-making machinery. 

The historical summaries are well done, and place 
on record a variety of interesting information, in- 
cluding notes of the leading patents taken out in this 
country for wood-working machinery, The descrip- 
tions of the machines illustrated are also clear, but 
they are in many cases not so detailed as we think 
is desirable, and the engravings are far from being 
what we should expect to find in a work of this class, 
They appear, in fact, almost without exception, to 
have been reproduced from the illustrated catalogues 
of the various makers, and consist chiefly of perspec- 
tive views, which, although giving a good general 
idea of the machines shown, of course fail to indi- 
cate details of construction, Fortunately Mr. 
Bale’s descriptions are for the most part such as to 
explain clearly, although in general terms, the 
special features of each machine dealt with, and thus 

e.illustrations no doubt serve their p as far 
as that class of readers which consists of users of 
wood-working machinery is concerned. Makers of 
wood-working machinery, however, who turn to the 
book for information of a more detailed kind will, 
we fear, be disappointed. This is to be regretted, 
as the author evidently possesses the full ability to 
deal with his subject in greater practical detail, and 
he has, in fact, done all that could be done without 
the assistance of illustrations of a very different 
class. His critical notes on the features of many of the 
machines are excellent, and he deserves all praise for 
the eminently readable character of his descriptions. 

Chapters I. to XXVIII. are devoted to treating 
of the various classes of machines in the manner we 
have explained, and in Chapter XXIX. our author 
proceeds to consider motive power for driving wood- 
working machinery. With [his remarks on the 
— a of engines and ers pe we in the 
main_thoroughly e, but we wonld suggest that 
in future editions for the book obrtainly destrves 
to run through further editions—le should omit 
from his enumeration of the “points” of a steam 
engine the recommendation that it should have 
‘large cylinder area for nominal horse power.” 
This phrase is absolutely meaningless, for ‘‘ nominal 
horse power” is a purely arbitrary measure, and the 
fact of an engine with, say 20 in. cylinder, being 
rated by its maker as a ‘‘ sixteen horse” or ‘‘ twenty 
horse” engine can have no effect whatever on its 
value as a motor, In fact the sooner the term 
‘*nominal horse power,” is discarded entirely the 
better for all concerned. 

The succeeding chapters deal respectively with 
the arrangements of saw mills, machines for estate 
Purposes, the framings and bearings for wood- 
working machinery, machine foundations, shafting, 
gearing, and belts, the qualities of different timbers, 
saws of various kinds and their management, and 
the construction and management of cutters, all 
these subjects being quaalinate well dealt with, 
and a variety of ery practical information being 
given concerning them. A very brief chapter con- 
taining some rules and Tables, and an excellent 
index, bring the work to aconclusion. Altogether, 
the book is one which we can decidedly commend, 
while we may add that it is well printed and got up 
by the publisher in a convenient form. 





AvsTRIAN Loca Raitwars.—The Austrian Company 
for Building Local Railways has invited tenders for the 
supply of locomotives, 
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rt of the Chief Engineer of Canals. Ottawa, 


Die Radreifen- Befestigungen bei Eisenbahnwagen-Radern 
behufs sicherung gegen das Abspringen der Reifen bet 
eintretendem Bruche. Eine sammlung patenterter con- 
structionen yon C. K essEuzr, Civil Ingenieur. in: 
A. Seydel. [Price 10 marks}. 

Memoirs of the Science ~~ <y 3 University of Tokio, 
Japan. Vol. Il. On Mining and Mines in Japan. 
By C. Nerro. ©.E. Tokio: Published by the Uni- 
versity. 





THE WALSALL BOILER EXPLOSION. 


In our article last week on the recent disastrous 
explosion* at the Birchills Hall Iron Works, near 
Walsall, we dealt only with the evidence taken 
before the coroner, Mr. A. A. Fletcher, on Monday, 
the 21st ult. We have now to summarise the pro- 
ceedings on Friday ard Saturday last, the 25th and 
26th ult., on which latter day the inquiry was brought 
to a conclusion. Ason the former occasions, the 
coroner was assisted by Mr. E. B. Marten, of Stour- 
bridge, and by Mr, W. F. Traill and Mr. T. J. 
Richards, of the Board of Trade. On Friday the 
first witness was. Mr. William Sheen, the inspector 
for the Boiler Insurance Company, who was re- 
called for further examination. In reply to ques- 
tions put to him by counsel, by Mr. Traill, and by the 
foreman of the jury, Mr. Sheen stated that he 
thought the boiler primed, and that it showed signs of 
priming. The plate he put his hammer dineeah ene 
a tippet plate at the bottom, but the boiler had been 
new bottomedsince, When heexamined the boiler 
afterwards, he found pretty nearly everything he 
required had been done. On the 16th of January 
the boiler was. working. when he saw it, so that he 
could not.examine the plate; he then recommended 
several matters however, and called attention to the 
safety valve being 5 lb. overloaded, On March 22nd 
he examined the boiler as thoroughly as he could 
without taking down the brickwork. He reported 
to his company that some of the seams were such 
as could not be made good without new plates, 
and he recommended some new plates should be 
put in; this recommendation, however, was not con- 
tained in the report sent. by his company to the 
Birchills Hall Company. The seams he complained 
of, however, were intact after the explosion. He 
could not thoroughly examine the boiler without the 
brickwork being taken down, but he did not ask for 
the latter to be removed until April 29th. He had 
never seen the whole of the outside of the boiler, or 
noticed one seam in it to be much worse than 
another. He could not state that he had said any 
seams were too heavily caulked ; the caulking was 
not the sole reason for ordering new plates, there 
were a good many cracks in the rivet holes. He did 
not consider the plates in the boiler were of bad 
quality but they varied. He did not consider that 

e cracks he found were a sign of danger. There 
was a good deal of scale in the boiler, but not a 
dangerous amount; some of the sweep-plates had 
from } in. to } in, of scale upon them, but he could 
not say in what proportion, Where there was scale 
on a lap the plates would be apt to become over- 
heated and weakened, possibly to a dangerous 
extent; this was likely to occur in the case of the 
exploded boiler, asat times the firing would be ex- 
cessive, A back casing would protect the sweep- 

tes from the flame, but he could not recommend 
it, for there was often bad leakage behind such a 
mune, He conienes that the ne. of the ex- 
plosion were unequal expansion, the boiler priming, 
the dirty state the boiler would be in at the end of 
a fortnight’s work, and the overloading of the 
safety valve. He had never directed that the safety 
valve levers should. be lengthened; the recom- 
mendation that the seat. of the safety valve should 
be reduced in width to ¢ in. was not acted upon. 

The next witness was Henry Birch, Jun., one of 
the boilermakers, who d that he had been en- 
gaged at the Birchills Works about two years, 
and worked with his father. The boiler which ex- 
ploded (No. 4) had a new angle-iron ring and new 
tippet p tes put in just before Christmas last, and 
a patch was put on one of the’ sweep-plates two 
years since ; the holes being punched. ese were 
the only plates which had been replaced, and his 
father had made a mistake when he said some tae 

lates had been put in. He had examined 
boiler inside and out on May 2nd last, and found 
nothing amiss, He did not see any cracks in the 
rivet holes ; but there might have been a couple in 


* Vide pages 421, 431, 458, and 497, vol. xxix.) 
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one seam. The boiler, he maintained, was one he 
and his father built fifteen or sixteen years ago. 

Mr. Edward Johnson, the mill manager, and also 
one of the directors of the Birchills Hall Iron Works 
Company, was next recalled for cross-examination. 
He stated that he remembered the Boiler Insurance 
Company’s report as to the safety valve being 


weighted to 40lb. He took that report to Corn-|P 


field, whom he saw go on the top of the boiler and 
alter the valve, the boiler not being at work at the 
time. That wasin April, not January. All boilers 
but No. 7 and 8 were under Mr, Harrison's charge, 
and he saw the report of May 6th handed to Mr. 
Harrison. It was No. 5 boiler which was to be re- 
paired after Whitsuntide, not No. 4. At the mo- 
ment of the explosion a ball was being taken out of 
one of the puddling furnaces, and a rush of cold air 
would then enter the furnace. 

Mr. Niel McDougall, the engineer-in-chief of the 
Boiler Insurance and Steam Power Company, by 
whom the exploded boiler had been insured, was 
then called, and read the following report: 

A general description of the exploded boiler, and the 
arran ts in ion with it, already been given 
in the reports handed in. I may point out, however, that 
there were eight boilers in all (arranged as shown in the 
general ae of the works, see page 5), and that the 
whole of these boilers were at work on the morning of 
the explosion with the exception of No.1. Also that there 
were two pressure gauges in use at the time, and connected 
by the steam pipes—one gauge being placed in the engine- 
room, and another being attached to No. 8 boiler. In 
seeking to arrive at a conclusion as to the cause of the ex- 
plosion, one fact worth consideration is that a boiler which 
in November of last year was actually worked at a pres- 
sure of about 33 lb. to the square inch up to the time our 
inspector examined it, with plates in the bottom only J, in. 
thick, should now, after extensive repairs, have burst, 
although the thinnest part of the thinnest plate which can 
now be found in the bottom is four times the former thick- 
ness. In connexion with this, it should be borne in mind 
that ¥, in. of solid plate, of a tensile strength of 18 tons 
to the square inch, is sufficient to stand a pressure of over 
40 lb. to the square inch in a boiler of this diameter. 
Samples of a number of the plates have been tested, 
and these show generally that the iron, from whatever 
part of the boiler it has been taken, and whether sub- 
ject to the action of flame or not, is not of high quality, 

t is of low ductility, and the samples tested contain 
a large proportion of flaws. But it must be borne in mind 
that the pieces which have been tested have in all cases 
been straightened cold to prepare them for testing, and 
this has no doubt, more especially in the case of the 
samples from the sweep-plates, tended to reduce the 
strength of the material as compared to its strength when 
in the boiler. The plate in the bottom, which been 
spoken of as a bare jin. thick, was torn through the body 
and not at the joint, which was the original thickness of 
the plate. The part through which the rent passed here 
was, therefore, about equal in strength to a single rivetted 
joint in a 4-in. plate. The mean tensile strength of five of 
the samples of the iron tested at Netherton was 17.84 tons 
per square inch, the weakest sample breaking at a flaw at 
14.62 tons. Taking this, the lowest result given for the 
strength of the plates, Mr. Bewlay calculates in his report 
that the thinnest part of the joints he was able to discover, 
and which had given way, would take a pressure of 110.5 lb. 
per square inch in the boiler to burst it. If we take the 
actual strength of the plate at this part as tested, the burst- 
ing pressure would be increased to 1441]b.; but taking 
either of the results as showing the strength of the weakest 
part of the boiler, so far as it can be arrived at by calcula- 
tion, the strength of the other parts being much in excess 
of this, it is difficult to see how, with fair treatment, the 
boiler could have burst if worked at a preesure of only 
30 Ib. to the square inch. In the first place, however, the 
whole of the evidence, including that concerning the error 
in the pressure-gauge, points to the conclusion that the 
pressure of steam was much in excess of 301b. According 
to Mr. Marter and Mr. Bewlay, it may have reached 43 lb. 
or 441b., that is to say, the boiler was in that case practi- 
cally being worked at what would be considered as a fair hy- 
draulic test pressure for an old boiler of this kind. It has 
been suggested that the vertical seam nee the “ ball fur- 
nace”’ has been injured naa and repeated repairs, and 
that the rent first ~ ee . grooving of the plate at 
the seam was pointed out by our inspector on his examina- 





tion of March 22 last. Not only, however, have pieces cut Pp 


from the plates at this part stood about the highest strains 
of any of the samples tested, but a careful consideration of 
the ition in which the fragments of the boiler were 
found tends, in my judgment, to show that the first rup- 
ture began at some other | aang I have had the position of 
the pieces carefully laid down to scale, and their original 
ition in the builer also indicated. I think it will be seen 
this plan that, had the rent opposite the ball 
furnace, the fragment A could 'y have found its way 
to the place in which it was actually discovered, but that it 
would have been sent a in the direction of No. 5 boiler, 
while the fragment B would probably have been 
swang round in an opposite direction. For the followin, 
reasons, and looking at the fact that the large fragment 
and the entire upper part of the boiler have been blown 
— in almost =, opposite directions, it to be 
probable that the rent began round the tube 
fron the furnace No. 2 on the plan ; and that 
it ran round the horizontal seam—the at seen, 
blown out bodily ; the other pieces being blown right 
left from.the joint between A and D, which probably 


, aay Nag $d left its seat. I am informed that the 
oor of No. 2 furnace was open at moment of the ex- 
ion—the two men in front of it having been killed by 
issuing steam, a tly while in the act of handling 
the door and tongs. © fact has been developed during the 
inquiry that the float-rods inside the boilers have 
by about 2ft. The alteration Fo meray be of 
recent date. Its effect has been to place the floats out of 
roper relation to the test-cocks, and to have led + EY " 
if any attention has been paid to the floats at all, to t! 
boilers ey Bmny > permanently with about 2 ft. less 
water than before the alteration was made. Also, if at 
any time the water were allowed to so low that the 
counterbalance weight outside the boiler, indicating the 
eager of the water inside, came near the top of the stand, 
he fx of i a a = the ts = — 
original position, would s' ve been protected by w: 
from the effect of the flames, would now be onal, for a 
space of about 15in.all round the circumference, to the hea‘ 
gases, with nothing but steam on the inside of the plates. An 
examination of the steam —s (that is the space above 
the water line) of the exploded boiler, and more especiall 
of the other boilers which have not been disturbed, 
indicates plainly that priming has been a matter of con- 
stant occurrence—the whole of the steam space almost 
up to the crown being covered with mud thrown up by the 
water. With the water worked at a low level, the effect of 
a few seconds of priming, with a 10-in. —— open 
24 in., as om to have been the case in this boiler, would 
be to lay a band of metal bare to the flames all round the 
shell, immediately above or down to the four branch tubes. 
From the attachment of these tubes to the shell at this 
art, which, owing to the extent the shell is cut away at 
‘our places to provide for the branch tubes, is the est 
part of the boiler, the plates and angle irons are subject to 
excessive strains from the unequal expansion of the tubes 
and the shell. There is ample evidence of this action in 
the patches which have been required in the plates round 
the branches, and the result of excessive heating of the 
plates around these parts would be to intensify the strains 
to such an extent that rupture —— easily take place 
before the plates were hot enough to show strong indications 
of heating. The reduction in strength and ductility of 
iron when subjected to a comparatively low heat is now 
well pone a re , and iron of the character used in the con- 
struction and repairs of this boiler, as shown by the tests 
- which — He mg: Paap | no — 
ne peculiarly susceptible ion. g at the 
facts thet the exploded boiler had been worked for a fort- 
night continuously, night and day, and was therefore in its 
fouiest condition ; that the branch tubes, which are heavily 
coated with scale, show, as already pointed out in one of 
the reports, evident signs of —ae it appears to be 
most probable that the boiler, being worked at an excessive 
pressure, burst from the rupture of one or more of the 
attachments of the branch tubes to the shell. I may re- 
mark that while it is a matter for deep regret that many 
of the recommendations we have made from time to time 
have not been carried out more consistently, I am bound to 
say that from the tone of the letters received from the firm, 
Iam led to believe there has been a desire on their part to 
secure the safety and efficiency of their boilers. — 

At the conclusion of the wren bag his report, 
Mr. McDougall stated, in reply to Mr. Traill, that 
his company had inspected the boilers at the 
Birchills Hall Works since 1877, but they had not 
been insured all that time owing to certain altera- 
tions being needed, one of the chief things being the 
addition of strengthening rings to the manholes, 
No. 4 boiler was examined in November, 1879, and 
repaired, and it was thoroughly re-examined in 
March last, after which it was accepted for insurance, 
it being presumed that it had been put in thorough 
repair, and it being stipulated that the working 
pressure should not exceed 30 lb. The last 
‘‘ thorough” examination of the No, 4 boiler was in 
March. In the report of April lst several defects 
were mentioned, the most essential being the over- 
loading‘of the safety valve. The fact of the March 
examination being ‘‘thorough” would not imply 
that all brickwork had been removed, his company 
not requiring an inspector to have brickwork re- 
moved unless he considered that it hid some latent 
defect. He (Mr. McDougall) had examined the 
sweep-plates and did not consider them suitable for 
their position ; he should recommend best Yorkshire 
lates—Lowmoor or Bowling—for sweep-plates, 
but people would not use them. The plates in the 
exploded boiler were inferior to best Yorkshire 
plates in ductility and freedom from flaws, but 
some mi roached or equalled such plates in tensile 
strength. Some seams appeared to have suffered 
from the action of heat, but the wasting might be 
duetodamp. Judging from experience with similar 
boilers, he should have said that this one was safe 
for twelve months, but not without i i 
company would not have insured the if they 
had not — the pressure would have been re- 
duced to 30 lb. It was the practice to work without 
glass water gauges in such boilers, and he did not 
think that such gauges would be better than floats 
under such circumstances, as floats did not often 
get out of order in boilers worked at a low — 
Although he should have objected to the 





at the rivet holes, he did not think they were such 





as led to accident. He saw no sign of the valve 
shell ever having been heated to redness; a lower 
heat would not lead to any abnormal appearance. 
In reply to Mr, Mg gr represented the 
owners of the boiler, Mr. McDougall further stated 
that when the boilers were insured his com 
considered them in better order than they had been 


ty, at any period during the previous two years. Had 


they thought that the bursting pressure was 50 lb., 
they would not have allowed a working pressure of 
30 Ib. ; he should have estimated the bursting pres- 
sure at about 120 lb. He attributed the explosion 
to excessive pressure and the heating of the branch 
tubes from shortness of water, although it was 
difficult to say whether the sapeepeens had been 
caused by over-heating due to the presence of scale 
or from shortness of water. Overheating which 
would damage the boiler, might take place without 
the scale being burnt off. 

At the conclusion of Mr. McDougall’s evidence, 
Mr. E. B. Marten oe an addition to his re- 
port (which we published in ewtenso on page 432 
vol. xxix,), this addition dealing with results of 
the tests of plates made by the Board of Trade. 
He stated that in his report he had calculated the 
bursting strain of the boiler as last thoroughly re- 
paired with j-in. plates to be 216 lb. * square inch, 
giving a working pressure of 36 lb, with a factor 
of safety of six. ‘The Board of Trade tests made 
since the preparation of this report, however, had 
shown that joints made with plates cut from the 
boiler, and rivetted as nearly as possible like the 
boiler seams, only stood a strain corresponding to 
a pressure on the boiler of 106 lb. per square inch, 
while a joint cut out of a patched breast-plate, 
and representing the strength of the joint in front 
of the ball furnace only stood a strain correspond- 
ing to a boiler pressure of 93 lb. With a factor 
of safety of four these results would give working 
pressures of 26$ lb. and 234 lb. only, and this 
without allowing for the rivets having been changed 
several times in the same holes, excessive caulk- 
ing, and the impact of flame on one small space. 
In reply to Mr. Traill, Mr, Marten further stated 
that he did not think the sweep-plates suitable ; 
they were weakened by cracks and should have 
been removed. These boilers were subject to 
such cracks, and it was a matter of judgment how 
many there would be before they became dangerous ; 
those on the plates next the ball furnace were, he 
considered, sufficient to account for the explosion. 
Nearly all the cracks in the plates been 
caulked, so that they could not have arisen 
suddenly. He did not think a separate pressure 
gauge necessary for each boiler; the best thing 
was to have a safety valve which blew easily. 
The safety valve of the exploded boiler was, he 
considered, of suilicient size. 

Mr, Thomas J. Richards, assistant surveyor to the 
Board of Trade, was next sworn and read an able 
report ‘ge the results of his examination of the 
exploded boiler. In this report, after describ- 
ing the boiler, he commented upon the safety 
valve, which he considered too small, and which he 
calculated must have been loaded at from 41 lb. to 
44 Ib. ~ square inch, as far as could be determined 
from the evidence bee upon the position of the 
weight on the lever at the time of the explosion. 
He next stated the advisability of each boiler being 
fitted with a separate pressure gauge and went on 
to describe the results of the experiments made upon 
the gauges taken from the engine-house and No, 8 
boiler—results which we have already published in 
full (vide page 433, vol. xxix.). The arrangement of 
float for showing the water level he condemned as 
being liable to get out of order and to be tampered 
with, and he recommended that in all cases glass water 
gouges should be fitted. The plates of the exploded 

jiler me been re be Res ay pont at Lloyd’s 

roving house, at to be greatly wanting 
a ductility. As regarded shortness of water, Mr, 
Richards stated that in his opinion it was not the 
cause of explosion in this case. The dished top of 
the internal tube which was of a weak shape, was quite 
uninjured, which would not have been the case if 


His | the water had sunk below the top of the tube; this 


part of the tube would have suffered injury before 
the parts which, actually fractured, Several of the 
sweep-plates were laminated and defective, and 
some were cracked at a number of the longitudinal 
rivet holes, many of the cracks extending beyond 
the lines of rivets. These defects were such as 
might be e to arise from overheating. There 
was a good deal of scale in the boiler, but not such 
as would in his opinion lead to overheating of the 
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THE WALSALL BOILER EXPLOSION. 
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the strength of rivetted joints arrived at by Sir W. 
Fairbairn, and to his deduction that in a single 
rivetted lap joint, the plate left between the rivet 
holes had a resistance cnly equal to about 76 per 
cent, of solid unpunched plate, Mr. Richards in his 
report went on to say: 


Sir W. Fairbairn remarked that in addition to this loss 
there is the loss of strength due to the material actually 
punched out. In this boiler this is abont 42 per cent., 
which deducted from 76 per cent. leaves the strength of 
the joint equal to only 34 per cent. of solid plate. In some 
experiments which were made about two or three years 
since with single rivetted lap joints, made of plates of 


about the same thickness as those in the exploded boiler, | Th 


the loss due to the punching and the effects of lap jointing 
was found to be about 19 p2r cent. 

Adopting this as the loss of strength, so as not to err on 
the severe side, we have the value of the joint in the boiler 
as compared with the solid plate equal to only 39 per cent. 
The mean tensile stress of the lower shell plates tested at 
Netherton in the direction of the strain on the longitudinal 
joints of the exploded boiler, and which broke at sound 
parts, is 19.04 tons persquareinch. Taking 39 per cent. of 
this gives 16,633 lb. or less than half of 34,000 lb. which is 
thus shown to be far too high. With the value 16,633 lb. 
we find by the usual calculation, that the bursting pressure 
of this boiler for plates 3 in. thick was only about 104 lb. 
persquareinch. Asone wide plate where fracture occurred 
was however reduced by corrosion at the rivet holes, the 
bursting pressure through this part would probably not 
exceed 88 lb. per square inch. 

These pressures are calculated upon the assumption that 
the material is only subject to strains arising from 
the pressure inside, and that its strength is not reduced by 
overheating or other causes. Even under such conditions, 
the ratio of the bursting pressure to the working pressure 
of 88 to 41 or about two, is far too little. The exploded 
boiler, however, did not work under these conditions. 
The plates were subject to considerable heat and to the 
strains, arising from differences of — ca 
intense heat playing first on one side of the boiler then on 





by | manhole in the shell. The plate at t 
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another, and again to the effects of occasional sudden 
blasts of cold air as the iron was charged or withdrawn 
from the furnace. Under these circumstances the burst- 
ing pressure of the boiler when at work must have been 
less than stated above, and the margin or factor of safety 
less than two, to what extent, however, it is difficult to 
say, although the effects of the causes I have mentioned 
are known to be often very great. 

Persons not well acquainted with the — and pro- 

rties of metals are sometimes apt to wonder why the 

ting pressure of a boiler, being stated to be say 88 lb. 
per square inch, that it should have burst at a lower pres- 
sure. Sometimes the plate may be injured and the boiler 
may come under the influence of strains which it is — 
sible to calculate and which are sometimes overlooked. 
ere is, however, another reason. The bursting pres- 
sure alluded to is that which suffices to burst the boiler 
upon the first application, the pressure of course being 
applied slowly. smaller pressure, if above a certain 
limit, would, however, burst it if continuously or frequently 
applied, owing to the destructive effect of overstraining 
upon the material. To allow for this, for corrosion, 
defects in the plates, &c., and strains which cannot be cal- 
culated, the best authorities recommend that in steam 
boilers the working pressure shall, according to circum- 
stances, be from fs to 4th of the ce pressure. 
Judged by this standard it will be seen that the exploded 
boiler was, when working, Mer far from sessing the 
degree of safety it would have had even there been no 
} tapered effect arising from the impact of the flame on 
the plates. 

To sum up in a few words, I consider that the boiler ex- 
ploded because it was not strong enough for the working 
pressure, and that its insufficiency to wit the working 
pressure was increased by the impact of the flames from 
the puddling furnaces, and by the effects of previous re- 
pairs to the plates, also that, in my opinion, the plates were 
not such as should form of a steam boiler, especially 
when subject to t heat. : 

Althongh it did not contribute to the explosion, I should 


remark oT Seal te eee Cee ee a 
ans 


been much reduced in thickness by corrosion, was 
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in a most faulty and inefficient manner by a short plate 
rivetted beneath the manhole. Since this was done, the 
plate at the side of the patch had been much reduced by 
corrosion, and was a source of great to the boiler. 
A manhole opening, even when the plate is the original 
thickness, is always a weak place in a boiler shell, and 
should be strengthened by a substantial ring or angle iron 
being rivetted round it. 

It been stated in evidence that the owners were re- 
Siwy stentting’a cing toned ned ea oliegiston tied ia 
rl a ring round it—I am of opinion 
7 oy he f partly inspecting two of th 

an oppo’ 0 0 of the 
other Rastrick boilers in the works. The bottom plates 
were —, suffering from the effects of the perl of 


the system of firing. The No. 3 boiler was also rously 
weak at the manhole, the plate at the underside being re- 
duced in thickness at one part tojin. The weakness of 


this boiler, as well as the exploded boiler, at this part was 
i ee eS seam at the 
plate above and below in line with the opening. If a 
crack occurred at the underside of the manhole, the boiler 
shell would et tear from we to bottom with results 


not less disastrous occurred t h the explosion we 
Tuomas J. RIcHARDs. 
APPENDIX. 
In the above remarks considerable prominence has been 
iven to the loss of strength which occurs in single-rivetted 
although well substantiated b 


p joints i a loss = - . I 

riment, is vi uently neglected by enginee:s an 
aa: users. Since writing the above statement it was 
considered that it would be useful 
some single-rivetted lap ts similar to those in the ex- 
ploded boiler. Accordingly three of the breast-plates were 
cut out of it, and joints were constructed from at the 
works of the Patent Shaft Company, at Wednes 3 
Another joint which formed a part of one of the 
longitudinal joints of the was af selected by 
Mr. Marten and cut out /of it. These four joints were 
tested at the works of Mr. Kirkaldy. 

The three joints which were constructed of plate cut from 
the boiler were rivetted by five rivets { in. in diameter. 
They were 10 in. wideand #f, in. thick, and broke at the 

late between the rivet holes ‘at stresses of 64,390 lb. 
930 Ib., and :63,485 Ib. respectively, The mean total 
stress being thus 63,935 lb., and the mean stress 
per square inch between the rivets 31,187 Ib., or 13.9 tons. 
All the fractures, as will be seen the specimens pro- 
duced, occurred at fer ape of the plate. 

The joint which formed a part of one of the 
longitudinal joints of the boiler o contained four rivets. 
This joint was 7.98 in. wide and in. thick, and gave 
way at a stress of 44,735 lb., which is equivalent to a break- 
ing stress of 24,445 lb., or 10.9 sone ae square inch of the 
material between the rivets. It will be seen that there 
were several old fractures where the plate parted, and 
that the workmanship was defective, some of the rivet 
holes being much out of truth. The old fractures near the 
rivets were such as are likely to be caused by the use of 
the drift, a most bar and destructive instrument to 
use in boiler work. 
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square inch, and in the fourth or old joint at only 10.9 tons 
per square inch. The former stress a to indicate a con- 
siderable loss of strength from the effects of punching and 
lap jointing, and the still lower ing stress of 10.9 tons 
mare inch with the old joint id appear to show 
(if it represents the longitudinal joints of the 
thata considerable reduction had taken place in the 
ultimate strength of the boiler since its construction, owing 
to the effects of overstraining or other causes. 

- h.., results of Mr. Kirkaldy’s tests of the rivetted 
joints we find that the bursting pressure of the boiler when 
unaffected by heat or the effects of unequal expansion are as 

: By the joints recently the bursting 
pressure of the boiler is 106 lb., and of the old joint 93 Ib. 
mare inch. The thickness of the plate of the latter 
Wink than the former, and if the plate in both 
cases is taken as j in., the bursting pressures are respectivel 
110 Ib. and 89 Ib. oy square inch. By the results Sbtained 
with the old joint the bursting pressure of the boiler through 
the longitudinal joint, which was reduced to 7’, in., he con- 
siders is only 74 Ib. per square inch. 
Tromas J. RICHARDS. 

At the conclusion of the reading of Mr. Richards’ 
report the Court adjourned until the next day 
(Saturday the 26th), when on the proceedings being 
opened Mr. Williams (the counsel representing the 
owners of the boiler) stated that after hearing Mr. 
Richards’ report the Birchills Hall Iron Company 
hadinstructed him to say that their other boilers 
similar to the exploded one would not be used again, 
and that moreover they would place one of them— 
No, 3—which was exactly similar to the exploded 
one, at the disposal of Mr. Traill to burst experi- 
mentally, or to perform on it any experiments he 
might desire. This action on the part of the com- 
pan is creditable to them, and we have no 

oubt that results of considerable value will be ob- 
tained from Mr. Traill’s experiments. After a few 
remarks from Mr. Young, the coroner (Mr. A. A. 
Fletcher) proceeded to address the jury, explaining 
to them in detail the points on which they had to 
decide. After an absence of twenty-five minutes 
the jury returned, and the foreman delivered the 
following verdict : 

“That the twenty-five 
through the explosion of No. 4 boiler at the Bircbills 


ms came by their deaths 


Hall lron Works, and we find that the hard firing to which 
the boiler was subjected day and + -¥ together with the 
weakening of several of the plates by corrosion, 

many times it had been repaired, brought the boiler into 
too weak a state to withstand the working pressure, which 
we think exceeded 36 lb. per square inch, and probably at 
times rose from 40lb. to 60lb. to the square inch, and 
somewhere about that pressure we think the boiler exploded 
—the safety valve area being too small for so a dia- 
meter boiler, and that the Birchills Hall Iron Company 
were much to blame in using the boiler in the manner they 
have done after the repeated cautions of the Boiler In- 
surance Company ; also that they have not been 


by a com t engineer, and, seeing the want of steam and 
water i upon the boilers and the incorrectness of 
those that were in use, together with the load upon the 


ety the was strong enough to 
bear with safety, we are of opinion that it shows the neces- 
sity of the Government instituting certain tions for 
the management of steam boilers in general, and we respect- 
fully request the gentlemen they have deputed to watch 
this inquiry to lay this request of ours before them.’’ 

It was explained by the coroner that as the verdict 
did not attribute blame to any — person it 
amounted to one of accidental death, on which one 
of the jurors remarked that they did not consider it 
accidental death, as they thought there was some 
one to blame, but did not find any one to whom that 
blame could be attached, while the foreman observed 
that they did not see that they could add anything 
to the verdict they had returned, The proceedings 
then terminated, Our comments on this inquiry 
will be found on another page of the present issue. 





THE MEASUREMENT OF SHIPS. 

. a. THE Wg po ys mea 
1R,— present ru ‘or the regis’ 
tonnage of vessels was considered wy gey Ball since, 
by those best able to form an opinion, as anything but a 
fair measurement when comparing one 
another or a sailing vessel with a s but then there 
wueve ton authaniien ies who defended the law as being a 
good compromise “% very complicated matter ; but the 


the “new num” measurement must 
now admit that with the recent 
of the internal stiffening 


of the 


boiler) | coal 


er with | ( 





the way these vessels are now measured, that a worse law 
as it is now carried out, could not easily be devised. As 
an illustration of this I will take two steamers of the same 


: | dimensions, model — en a the same 
pron for water ballast, et the one arm measures 


so as to register only 1400 tons (or it may be less) while the 
other (though only carrying the same dead weight, and 
having the same capacity for bulk cargo) is registered at 
1540 tons, and this simply because there is some slight dif- 
ference in the construction of the in<ide of the ballast tanks. 
Now why the one vessel should be-paying dues on 140 tons 
more is not clear. Again, neither the gross or net 
register are of any use as a buying or selling re, as the 
one does not give any information about the internal 
capacity of the vessel for cargo, nor the other the external 
ity, and both her give no idea of what the vessel 
will carry in dead weight, nor does the ister ton of 100 
cubic feet represent any particular material, such as iron, 
» grain, or water. 
Now the method I propose as a substitute for this would 
be as follows, viz, measure the internal capacity as hereto- 
fore, but add to this the 5; between inside of ceiling and 
outside of shell plating, this of course gives the external 
capacity or what is commonly called displacement. This 
capacity up to a water or level line at height of main deck 
at side when divided by 35 would make one of the tabular 
measurements, and would take the place now occupied by 
the under deck tonnage, the external capacity of poop 
forecastle, and bridge, when strong and water-tight. I 
would add to this, after being divided by 35, and make a 
second tabular measurement and call it ‘‘ gross tonnage’’ 
or displavement, and a third measurement would be the 
exact internal capacity of holds where cargo could safely 
be ied. The last measurement should upon 
the dry side, and this should take the place of the present 
net register ton for payment of dues, &c. To get at 
this, the present law as the position of the disc, 
would be left as it is, i.e., the owner to place it according 
to his own judgment, but I would so influence the fixing 
of it as to make it of some use. 

When a vessel is measured let the surveyor on the spot 
forward a recommendation of what he considers a safe load 
line to the Board at London, also the owners and builders 
to forward with their tracings the height at which they 
intend fixing the disc. Now with this information, an 
having the displacement at hand, there would be no diffi- 
quite ee a competent Board to decide what should be the 
load line of all vessels; but, as there would, no doubt, be 
some amount of dissatisfaction with this hard and-fast 
line, I would offer an inducement for an owner to give a 

ood dry side, and would discourage the fixing of a disc too 
figh by adding more to the tonnage than the actual distance 
between the owner’s proposals and the Board’s opinion re- 


presented. 

To put a case: say a certain vessel could safely carry 
2000 tons with 4ft. dry side, but the owner proposes to fix 
his dise at 3ft. 9 in., which would represent 60 tons, so I 
would add, say, double that amount to the net register, 
which would make it 2120 tons, and in the other case, if an 
owner considered 4ft. 3in. as quite little enough dry side 
during the winter, then the tonnage for dues would be re- 
duced from 2000 tons to 1880 tons. 

What I have p would give the measurers no more 
trouble than yA ve at present, but to assist them in 
making their calculations the builder should be required 
to supply the usual ten or twelve sections and a displace- 
ment scale. The vessel’s tonnage with a small midship 
a and displacement scale could also be fixed up in the 
cabin. 

The sum of what I propose is this: The vessel’s 
dead weight ability to be chargeable for dues, the total 
displacement to indicate her surplus buoyancy, as the stern 
would then be taken into account, the displacement up 
to main deck, to show the vessel’s power without the light 
erections and stern, and the internal city of the holds 
to show what amount of the will stow. 

ours truly, 
JoszPH R. OLDHAM. 
29, West Sunniside, Sunderland, June 23, 1880. 





KENYON'S PISTONLESS INDICATUR, 
To THE EpIToR oF ENGINEERING. 

S1z,—Mr. ne has again written, and I beg to flatly 
contradict him, when he says that I told him in my own 
house that I was the author of the letters signed 
- ial.” I am bound to emphatically declare that 
** Practical’ and myself are two distinct individuals, and 
if this assurance combined with your own is not conclusive, 
then both Mr. Kenyon and his devoted adherent Mr. McKay 
are indeed incorrigible. 

— 2 quite _ soem Bad Pwd convivial my a with 

r. Kenyon, ly dialogue occurring on to 
of an omnibus, on that particular oceasion I was 
enough to inform him that he was evidently labouring 
under a gross misapprehension, and that he had & cruell. 
hoaxed by some person or persons unknown to your humble 
servant. The style of Se 5 E however, adopted by 
Mr. Kenyon isnot in my line, and I shall therefore shun it. 

To ight to business. Mr. Kenyon now observes 
that he has taken out two patents, which of course are of 
very recent date. We may therefore conclude that Speci- 
fication No, 1278, April lst, 1878, is apropos of the day; 
that it is now o! and that not one single claim con- 
tained therein is worth the ment it is written upon. 

We will now pass on to the famous sectional form of tube 
re material yt pervert — ae oe | assume is 
“the subject of a t”’ (if pa le), and upon re- 
ference to the ilmteations we are politely requested to 
the ne aig ag depends i 


on their last legs. 
This absurd theory is identical with what Schiele once 


propounded some 35 years ago, viz., that the true form of 
a shaft bearing for the purpose of prolonging life was to 
make it when new of the same contour as if when worn 
out, the neck of course to be fashioned accordingly. 

Mr. Kenyon will find to his sorrow that ry section of 
tube will just as the ductility and fibre of the material 
varies, and the circumferential curve will also alter 

ingly, whereby instead of two patents, the revenue of 
this realm will be further in , providing be and his 
co- tee are sanguine enough to go on. 
ow, Sir, with regard to the fouling of the tubes, it is 
absolute nonsense to say it cannot be done, and I have 
lying on the table before me when writing this letter 
three of them. One of the three is choked up with suet 
hard and fast, another with graphite; the latter unguent 
being used in the air cylinder of the compressor, of which 
Mr. Dapee (if he likes) shall know more anon. 

The other tube I applied or tried to apply on the air 
pump of an engine for special purposes, which I may as 
well say had something to do with the preponderance of 
weight in the tube, also the inevitable d, and whero 
the *‘ out take cock at side’ could not be dovetailed in for 
accommodation without furthur impoverishing the value of 
the diagrams. 

Concerning the vaunted impossibility of the tube be- 
omnes ** fouled by grit or silty steam” I am surprised that 
Mr. Kenyon has not profited by bitter experience. He de- 
signed and patented some four or five years ago a really 
ingenious and theoretically plausible form of low-water 
whistle alarm, and the sale of the articles went on 
“swimmingly,’’ until a vital part of the apparatus, which 
was fied on the boiler crown, became charged with filth, 
resulting in unsatisfactory consequences to the patentee so 
far as monetary matters are concerned, and much annoyance 
to purchasers. 

will now conclude by saying that I have by me over 
400 diagrams obtained under all conceivable circumstances, 
every card being initialed and dated by two gentlemen of 
undoubted experience and veracity. I therefore wish to 
ask Mr. Kenyon if he has any scruples about the publi- 
cation in your valuable paper of the entire data? His 
own instrument was comparatively new, at any rate 
similar to those now exposed for sale in the shop window 
of Messrs. Storey and Sons of this city. I may also add 


| that I shall be pleased to furnish you with the tubes pre- 


viously commented upon in their actual stute, including 
the entire apparatus, together with the Richards which 
was fairly and impartially tested in competition. 
W. WALKER. 
41, Talbot-street, Manchester, June 26, 1880. 





To THE EDITOR oF ENGINEERING. 

S1r,—In my communication of the 26th inst., I omitted 
asking Mr. Kenyon what the maximum vertical movement 
of the poe is, with the instrument “‘ specially’ designed 
for high speeds. 

During the course of my experiments, I have adhered to 
the printed instructions issued by Messrs. Storey and 
Sons, never exceeding in any case an altitude of 3 in. 


Yours traly, 
- WALKER. 
41, Talbot-street, Moss Side, Manchester, June 28, 18890. 





To THE EpiTror oF ENGINEERING. 

Str,—I notice in your last week’s issue in the corre- 
Say mg: in reference to Kenyon’s pistonless indicator 
that Mr. Kenyon gives a section of Bourdon’s tubes and 
another of his supposed improved section. I have no desire 
to take part in the controversy, nor do I intend to do so, 
but I cannot admit that the improved section claimed by 
Mr. Kenyon is a novelty. I enclose a piece of tube cut 
from a length which I used fourteen years ago for making 
steam gat on Bourdon’s principle ; I have some of the 
tubing still on hand. You will see on comparing it with 
Kenyon’s section that it is not very different from it con- 
sidering the difference in size, and therefore I hardly think 
Mr. Kenyon entitled to his claim of novelty. 

I remain, Sir, } ours truly, 
J. CASARTELLI. 

48, Market-street, Manchester, June 29, 1880. 


THE PIERS OF THE TAY BRIDGE. 
To THE EpIToR oF ENGINEERING. 
S1r,—Your correspondent, Mr. Robert H. Smith, ex- 
resses his opinion that in my letter in ENGINEERING of 
une 18, I have fallen into an error in saying that the lines 
a@ in Fig. 1 will be shortened when the prism is deflected. 
The sketch in his letter is inaccurate as representing both 


uiral 41s 





a ¢ 


sides of the figure of the same h, whereas the side 
furthest from the neutral pasty ics be the shorter on 
account of compression. The small diagram now given 
= how the Sen 5 bys mae yt after deflection 
o prism. e es represen compartment 
prior to deflection and the do’ ones after. 
Your obedient servant, 
London, June 28, 1880. Gzorcr H. Purrrps. 














P .. —_ suered or ENGINEERING. 
1m,—In your week’s issue blish a letter f 
Mr. Robert H. Smith, in which tiie nt nae 





made by Mr. G. H. Phipps in a letter on-the strength of 
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the “ Tay Bridge Piers,” which appeared in your issue of 
the previous week. 

Mr. Smith, in order to show that Mr. Phipps was in the 
wrong, puts forward an extraordinary diagram which is 
pee A to illustrate, by an exaggerated amount of twist, 
the strains of a braced structure which Mr. Phipps has 
failed to discover. Now, I must admit that I fail to see 
the exaggerated twist in Mr. Smith’s diagram, and am 
therefore unable to criticise it. 

Had Mr. Smith criticised a former letter by Mr. Phipps 
which appeared in your issue of February 13 last, on the 
same subject, I should have been enabled to have followed 
him, but this letter seems to have escaped Mr. Smith’s 
notice, and also the notice of every one else. Ihad expected 
to have seen this criticised week after week, until time 
wore on and the subject dropped. 

No doubt many persons read letters without studying 
them, and thereby fail to see the point aimed at. Now, as 
the subject of bridge piers is in revived, I will with 
od permission point out a few discrepancies between Mr. 

hipps’s diagram and strains thereon. I have 
no doubt Mr. Phipps’s figures are correct, in which he 
shows a tensile force cn the columns on the windward side 
which he states in figures to be .07 tons, but his diagram 
fails to substantiate this. It also fails to show the line 
which separates the tensile from the compressive forces. 
With the aid of a diagram which I will letter for easy 
eee, I shall be better able to make myself under- 
stood. 
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The parallelogram A B C D represents a uniform pres- 
sure of 1.19 tons per inch over the whole surface of a 
solid body, or in other words, the line AC and BD repre- 
sents a compressive force of 1.19 tons, the line DH the 
additional compressive force of 1.26 tons due to the altered 
conditions, which added to the 1.19 tons, gives a total 
compressive force of 2.45 tons per inch on the leeward side, 
which is represented in the di by the line BH. Now 
it is assumed that the line C D rotated into the position 
EH, turning on the point G, this line corresponds to the 
inclined dotted line shown in Mr. Phipps’s diagram, and it 
will be seen that the inclination of this line in my diagram 
is greater than that shown in Mr. Phipps’s, inasmuch 
that the point C has gone past the point A to where Mr. 
Phipps’s stopped, and bas reached the point E, the line 
A E then represents the .07 tons of tension given in fi 
by Mr. Phipps, but which is not represented graphically in 
his diagram. Thus it will be seen that the rotation of the 
line C D extending beyond A to E has not only destroyed the 
compressive force of 1.19 tons represented by the line U A, 
but has produced a tensile force of .07 tons represented by 
the line A E, thus, 1.19+ .07=1.26 represented by the line 
DH, which is the additional compressive force on the 
windward side due to the altered conditions. By referring 
to Mr. Phipps’s diagram it will be seen that he gives the 
separate forces on the leeward side as 1.19 and 1.26 respec- 
tively, but graphically his diagram shows them to be both 
alike, viz., 1.19 tons, which is proved by looking at the 
other side of the diagram where the dotted line only touches 
the top line of the parallelogram, whereas it should have 
gone beyond it ; how this escaped Mr. Phipps’s notice I am 
unable to say. 

Finally, referring to my diagram again, the triangle 
BF H represents the total amount of re force, 
and the triangle A & F the total amount of tensile force, 
due to the assumed conditions, and the line I K represents 
the axis of rotation, or the line on which the forces do not 
alter, and the line L M the neutral axis or line of no 
strain, and which is the line that separates the tensile from 
the compressive forces. 

I think I have gone far enough to make myself under- 
stood, but in order to save complication I may mention 
that my diagram is not perfect, because some lines which 
are shown straight, should have been shown curved. For 
a more detailed explanation of this, 1 refer your readers 
to my remarks on the subject of rigid arches published 
in the Minutes of the Institution of Civil Engineers, 
vol. xxxiii., pages 148 and 149. 

Tam, Sir, yours a 
W. H. BippEr. 


1, Westminster Chambers, London, June 30, 1880. 


ELECTRIC LIGHTING. 

To THE EpIToR oF ENGINEERING. 
S1r,—Having been absent from town I have only just 
seen your review of Mr. Urquhart’s book on the electric 
light edited by me, and I ask space for a few words. 
Your reviewer says that ‘‘ the very first sentence of the 
work confuses together the voltaic arc produced between 
carbon points by the continuous flow of electricity, and the 
momentary extra current observed on at pe Me circuit 
in which there is electro-magnetic induction.”” The words 
alluded to, and for which I am directly responsible, run as 
follows: ‘‘ If conductors leading from the two poles of a 
powerful source of electricity are made to terminate in 
points which are brought into contact a light will be pro- 
duced when the contact is broken, and if the source is 
sufficiently powerful the points or electrodes, as they are 
termed, pe separated to a certain distance, depending 
on the electromotive force of the source, without interrupt- 
ing the current of electricity, which continues scross the 
intervening space through the conduction afforded by the 
heated air between them. A brilliant belt of light is pro- 











duced between the electrodes which has been termed the 
voltaic arc. If the pointed electrodes are made of carbon 
the effect is greatly increased.” 

I submit there is no confusion here. I have stated three 
separate facts which have a proper connexion. Does your 
reviewer mean to imply that because under certain condi- 
tions, such as a very low battery power, the effect in 
breaking contact is enhanced by increasing the conditions 
for electro-magnetic induction, as hening 
circuit or forming it into a helix, that ore the effect 
of breaking a circuit of low resistance in which there is a 
powerful battery, must not be mentioned as a primitive 
example of an electric light, and that it is a confusion of 
the subject to mention it on the same page with the arc 
— between carbons? In experimenting for the pro- 

uction of the arc, are not wae ana 8 lights constant), 
produced by the electrodes being touched and then cupasated 
too far? Are these to be called ‘‘ arcs of short duration,’’ 
or are they the “‘ extra current’’ of electro-magnet induc- 
tion, and not to be mentioned in the same page with-the 
arc? If the electrodes are drawn slowly asunder to a dis- 
tance beyond that which will maintain the arc, we shall 
undoubtedly get an arc for a certain time. If they are 
drawn more rapidly the arc will be of shorter duration, and 
if they are moved very quickly the light produced would be 
termed ‘‘a spark.” At what rate must they move so that 
the effect produced shall not be termed the arc, and what 
still further rate so that they shall be termed a pheno- 
mena of electro-magnetic induction utterly unconnected 
with the electric arc, and unfit to be mentioned in the 
introduction to a book on the electric light? Your re- 
viewer states that what I describe is the momen 
‘* extra current obse in ing @ circuit in whi 
there is electro-magnetic induction.’’ Are there any circuits 
in which there is not some electro-magneti> induction ; but 
what is there in my wording specifying that the circuit is 
to be specially influenced by it? he deny the possi- 
bility of a light if the conditions for electro- etic 
induction are ata minimum? And why is my confusion 
specially between the momentary extra current and ‘‘ the 
voltaic arc produced between carbon points ?”’ Does your 
reviewer not admit even my intermediate step of the 
voltaic arc between metal electrodes? If so there is plenty 
of evidence on the subject. 

In Mr. De la Rue’s paper read before the Royal Society 
on December 13, 1877, the following paragraph occurs ; 
‘* The connexion between the micrometer discharger and the 
bat: is effected by means of the discharging key shown 
in the Figs. 2 and 3, which we have designed specially for 
our battery, as the ordinary form of double reversing key 
even when made much larger than usual was found not to 
answer for the high potentials we employ, in consequence 
of the voltaic arc continuing the current after the metallic 
contact had been broken.”’ Here the “voltaic arc” itself 
was produced when endeavouring to discontinue the current 
by breaking the circuit and not between carbons. There 
would evidently be some decrease of battery power here 
which without producing the arc for any appreciable time 
would produce a momentary ‘“‘light’”’ or spark. This 
would be exactly what I have described, and I maintain is 
the first and most primitive form of electric light from a 
voltaic battery, which was the subject under introduction. 
Increase the battery power or stop at the proper distance 
and you get the are. 

electric phenomena are compounded from conditions 
in which all the classified ‘‘laws’’ are blended together 
in different d s according to those conditions. Thus in 
a circuit with low battery power, if the conditions are very 
favourable for electro-magnetic induction, the effect pro- 
duced on breaking contact may cited as an example of 
electro-magnetic induction. In another circuit (say power- 
ful battery and low resistance of circuit), the conditions 
for electro-magnetic induction must still exist, but toa 
minor degree, and we have the first step towards . the 
voltaic arc when we obtain a light on breaking contact. I 
must therefore still respectfully submit that my wording 
does not confuse two separate phenomena, but leads step 
by step to the subject. 

Your reviewer also states that ‘‘ Mr. Cromwell F. Varley 
is twice paraded as Mr. Cornelius Varley.”’ This is ina 
part of a chapter for which [ am directly responsible. Here 
your reviewer is in error, and I fear has jum ata conclu- 
sion. If he looks at the abstract of patents he will see that 
the patent alluded to is patented by ‘‘ Cornelius Varley’’ and 
Samuel Alfred Varley, and has nothing to do with Crom- 
well Fleetwood Varley. Your reviewer states that ‘‘ science 
is worse than useless when it is not accurate ;’? may we not 


include reviews ? 

With r to the general tenor of the work Mr. 
Urquhart I think did wisely iu not entering too much on 
electrical theory. If he had done so he could only have 
repeated that which is to be found ly in other works, 
and have increased the volume and cost to no ~oé 
Some of the other points mentioned by you are y diffe- 
rences of opinion en subjects: on which there is already a 
diversity of opinion, as, for instance, the explanation of the 
function of mercury on zinc plates ; and as to the oy rca | 
and setting up of a battery, as Mr. Urquhart has trave 
about exhibiting the electric light from batteries, he may 
be accepted as an authority on such a subject. I p 
guilty to some of the minor items enumerated as slips, 
which escaped me in the more important work of arran; 
and connecting the work. I believe the principal s 
from Faraday’s discovery of ap a Ne to t 
present date will be found accurately treated. 


Yours very truly, 
F. O. Wane. 
[The voltaic arc is produced by the éontinuous of 
electricity. The momen’ extra-current spark o' 
on poeabvg s voltaic 7 = due to oe , 
u e 8 age continuous flow. ne depends 
ail wean’ ccutiesiliy, the other w discontinuity. 


essen 
That which produces the one must absolutely cease in order 





the | the phenomena obliterated. As 


lead | van 





that the other may be produced at all. Mr. Webb’s in- 
ious cobweb of words cannot, we fear, alter these 
mental points, and we do not think it will induce any 
clear-headed ian to lose sight of the essential dis- 
tinction between them. We are id that it really would 
be necessary to have, as Mr. Webb says, “‘all the ified 
‘laws’ blended together in different degrees’’ before such a 
consummation were reached, and the distinction between 
inst the names quoted 

from the abstracts of patents by Mr. Webb, the letter of 
Mr. Cromwell F. Varley, printed in the ings of the 
Royal Society for 1867, appearsto be conclusive. Perhaps 
it is true that there is a diversity of opinion as to the 
function of the mercury on zinc , which Mr, Urquhart 
cngp to gat there to join the bard and soft parts together, 
and which everybody else says is put there to minimise 
local action. Perbaps Mr. Urq will in future omit the 
mercury since local action is so very unimportant !—Eb. E.] 


THE WALSALL BOILER EXPLOSION. 
To THE EpIToR oF ENGINEERING. 





Srr,—Refi to the report in your issue of June 4, 
1880, of the test of the steam pressure gauges in connexion 
with the recent Walsall boiler ay yw we to state 
that at our request the directors for the Birchills Hall Iron 
Company, Li » have these gauges in our hands, 
and we have given them a careful examination, with the 
following results : 


One of these gauges, which H. Morris took off the steam 
pipe and replaced with a one, we find is upwards of 
twenty-five years since it left our works, and is thoroughly 
out of lay aon in fact we consider it worn out. It appears 
to have been repaired by some other gauge maker, the dial 
is marked up to 80 lb., but from 30 lb, to 60 Ib. the figures 
and divisions are illegible. 

The second gange from which the test was made at 
Birmingham, and No. ‘50,176, and marked up to 120 lb., is 
nine years old. The company purchased it from E. Russell, 
com Works, Walsall, at a sale by auction. We found 
that all that was required to this gauge correct was 
simply the renewing of the india-rubber washer, and when 
this was done the indications on the dial of the gauge 
exactly corresponded with the indications on an open 
column of mercury from 5 lb. up to 100 Ib. 

Duplicate washers are sent out with all S. Smith’s patent 
pressure gauges, and if only this small matter of changing 
the washers be attended to the gauges would last for a 
number of years, and be quite reliable. , 

Each gauge is guaranteed to be perfectly correct before 
leaving the works. 

Your obedient servants, 
Smita BrRoTHERS AND Co, 

Hyson Green Brass Works, Nottingham, June 30, 1880. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair gool attendance on ’Change at Middlesbrough. The 
market was rather weaker, No. 3 Cleveland pig selling at 
38s. per ton. It was found that the warrant stores of 
Messrs. Connal and Co., of Middlesbrough, amounted to 
89,370 tons, which is an increase of 5000 tons during the 
month. They are receiving into store about 200 tons daily. 
Shipments, although not so heavy as they have been for the 
past few weeks, continue active. Owing to the enormous 
production of Cleveland the stocks are increasing, and it is 
not easy to see at present where the demand is to come 
from to justify any belief in much higher prices. 

The Finished Iron Trade.—In the finished iron trade 
there is a considerable amount of briskness, but the manu- 
facturers complain that the quotations are not so remunera- 
tive as they ought to be. This fact is mainly due to the 
great competition there is in this important branch of the 
staple industry of the North of land. Plates are 

noted 61. 5s., and bars and angles 51. 7s. 6d. per ton. The 
oundries are rather busier again, and are receiving more 
inquiries. 

Engineering and Shipbuilding.—On the northern rivers 
the shipbuilders continue very busy. There are a number 
of very fine steamers in course of construction on the Tyne, 
Wear, and Tees, All the engineering shops have work in 
hand which will keep them occupied for some time. Bridge 
builders and boilermakers are also busy. Fresh orders 
are come to hand satisfactorily. 

The Steel Trade.— The great extensions at Messrs. 
Bolckow, Vaughan, and Co.’s Eston Steel Works, Middles- 
brongh, to which we have frequently alluded, are rapidly 


approaching completion. Mr. Muller is ma a great 
transformation of his Erimus Works for steel-making, and 
the Darlington Iron Company have to @ steel. 


As steel is expected to be used so extensively in the early 
future, it is satisfactory that the Cleveland district is pre- 

ing to meet the increasing demand for this metal. A 
file-making establishment has been opened at Darlington. 
New branches of the iron and steel trades are what are 
most required in this district which is so rich in natural ad- 
. There is a great field open for speculative 
capitalists, and as trade revives, it may fairly be calculated 
that many more branches of the iron and steel trades will 
be introduced in Cleveland 


THe Sypnxy ExursiTion.—The highest awards for 
safes at the Sydney Exhibition have been given to English 
firms. Chatwood and Milner have both received first-class 
awards ; of United States makers, Herring has obtained 
a second class; Belgium goes in fourth, as does Austria. 
Messrs. Thomson, Sterne, and Co. have received the 
highest award for their very J bit Of speci 
machines and emery wheels, which somewhat resembled 
their collection at the Paris‘ Exhibition, where it will be re- 
membered they also received the highest award. 
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MAWLAM’S RAILWAY TRUCK COUPLER. 
CONSTRUCTED BY MESSRS. R. ROGER AND COMPANY, ENGINEERS, STOCKTON-ON-TEES. 


Durixe the past few years attention has been pro- 
minently directed to the dangers attending the coupling 
and uncoupling of railway trucks in shunting operations, 
and a good deal of ingenuity has been expended in 
devising means of diminishing this risk. The inventions 
which have been produced for this purpose may be 
broadly divided into two classes ; namely, first, those in 
which the ordinary couplings are replaced by automatic 
appliances which se the trucks on the latter coming 
together; and, second, those which consist of appliances 
by means of which the ordinary couplings can be con- 

,nected or disconnected without the necessity of » man 
oing between the wagons for the purpose. As regards 
ventions of the first class, they are yoy 

tion that, however efficient they may be, they involve 
extensive alterations of rolling stock, and a large ex- 
penditure which railway companies are little disposed to 
undertake, while, moreover, also involve for their 
efficient introduction something like a concerted action 
between different railway companies and wagon owners— 
a most difficult thing to secure. Even for this latter 
reason alone appliances of the second class are far more 
likely to find favour. 

These appliances of the second class above mentioned, 
may in their turn be divided into two sub-classes, the 
first comprising appliances fixed to the wagons (and some 
efficient arrangements of this kind have been devised), 
and the second comprising portable appliances to be 
carried by the men mek | in shunting tions. 
Mawlam’s railway truck coupler, made by Messrs. R. 

and Co., of Stockton-on-Tees, and which forms 
the subject of our present notice, belongs to this last- 
named class. It consists simply of a light wooden 
handle having mounted on it an instrument of the 
form shown by Fig. 3 of the annexed engravings, this 
instrument enabling an ord coupling link to be 
effectively grasped. The mode of using the instrument 
will be at once understood from an inspection of Figs. 1 
and 2, but we may remark that many shunters prefer 
keeping the handle wholly below the buffers during the 
coupling operation ins of resting it upon the buffers 
as shown in the last-mentioned figure. Mawlam’s coupler 
has now been in use about two yearsat the North- 
Eastern yard at Stockton-on-Tees, and a shorter time at 
some other yards, and the testimony of the shunters and 
goods guards using it, is very strongly in its favour, 
both as to the rapidity and safety with which it enables 
the work to be done, 





Tux Exxcrric Lignt.—A very successful sputiention 
of the electric light has been exemplified in the lighting of 
the Orient steamship Chimborazo, which left Gra on 
the 24th for Australia. The installation consists of a 


Gramme machine generating the current, by which seven 
incandescent lamps using 2mm. carbons are worked. 

of these are in the main saloon, and the remainder 
in the where this mode of lighting is a great de- 
sideratum. are in series, but a resist- 
ance coil and au switch renders .ach ind lent 
from its neighbour spare lamps are carried whi 
can be worked from thesame machine. T1¢ whole current 
can also be switched on to a Crom arc lamp, which is 
contained in a special lantern with a % i 
will be used when in for loading and 

The actual power of the large 

candles, while each of incandescent lights is about 
70. The whole of the have out 
under the superintendence of Mr. edges, 
the incandescent lamps and Gramme sup- 
Fenelon ot th lighting to the other the ship will be 
completed on her return. ehip 





to the objec- | 
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- | of saturation; therefore it is promoted by 











FENBY’S 


FIG, 2. 








PANTOGRAPH. 





WE annzex an illustration of a cheap form of panto- 
graph designed and manufactured by Mr. J. Beverley 
Fenby, of Birmingham, and which deserves notice on 
account of its compact form and excellent workmanship. 
It is made of strips of varnished pine, the graduated 
bars being slotted to receive the sliding blocks for the 
centre pin and the pencils, These blocks can be clamped 
by means of a nut working on a screw attached to a 
plate sliding on the lower side of the bar. The centre 
pin is attached to a small block of wood secured to the 
table by means of two sharp-pointed screws. Instead of 
the castor wheels which are employed on the more ex- 
pensive instruments, this pantograph is supported on 
four studs, the lower ends of which are rounded to enable 
them to slide freely over the paper. As the instrument is 
capable of describing a circle of 4 ft. radius, it will be seen 
that drawings of considerable size can be reduced by it. 


Tue Merrorotoaicat Socrrry.—The last ordinary 
meeting of this Society for the t session was held on 
Wednesday, the 16th ult., at the Institution of Civil Engi- 
neers, Mr. G. J. Symons, F.R.S., President, in the chair. 
; We , M.D., A. W. Martin, and C. E. Peck, were 
elected fellows, and Senor A. Aguilar and Dr. H. H. Hilde- 
brandsson were elected honorary members of the Society. 
The following papers were read: 1. ‘‘ Ozone in Nature, 
its Relations, ond Influences, &c.,’’ from fifteen 
— s rea — as cone —— — all conditions 
climate, ° vany, M.D., B.N. e meteorological 
elements with which ozone is most intimately associated 
are such 4s occasion high vapour tension and a high degree 
passin 
over a lar .— expanse and by heat producing rapi 
evaporation. Hence heatif humid is no bar to atmospheric 
ecpueniien, but no definite relation exists in the atmo- 
8p r 











appears to be formed in the upper strata 


downwards by raindrops whose office is vehicular. The 
spherules of water which constitute clouds and have their 
origin in radiation and condensation have a similar office. 
Ozone does not appear to diffuse readily downwards, so 
that when the lower strata are robbed of ozone by jungle, 
&c., a considerable difference in the ozonic condition close 
to and at 170 ft. above the surface may exist. The author 
is of opinion that no disease can be clearly traced to ozone 
as met with in the atmosphere. 2. ‘‘ The Average Height of 
the Barometer in London,”’ by Henry Storks Eaton, M.A., 
F.M.S. 3. “‘ Note on a Waterspout observed at Morant 
Cays, Jamaica, March 23, 1880,” by Lieutenant Alfred 
Carpenter, R.N., F.M.S. 4. “Account of a Balloon 
Ascent from Lewes in a Whirlwind, on March 23, 1880,’’ 
by Captains James Templer and H. Elsdale. 5. ‘‘ Results 
of Meteorological Observations made at exe Falkland 
seg sana a com tf a -e 
ew Thermograph,”’ by illiam Vi Ww. ° 
“The Winter Climate of Davos,” by C. T. Williams, 
M.D., F.M.S. Among the high altitude sanitaria of 
Europe, Davos at present enjoys the greatest reputation, 
partly on account of its easy accessibility and on 
account of certain peculiarities of posi shelter. 
ee oe lies in the canton of the Grisons 
between the valleys of the Lower Rhine and the Upper 
Engadine. The valley runs from N.N.W. to 8.S.E. 
about ten miles in length, with an average breadth of 
pore Afi potas — being eR teat geet this 
nt a plain gently sloping towards the north, vary- 
— elevation from 5400 ft. to . Davos Platz is 


1879-80. The peculiar effects of Davos winter climate seem 
to depend on: 1, the rarefaction of the atmosphere ; 2, its 
dryness ; 3, the absence of strong currents, owing 

to shelter, and partly to the uniform layer of snow s 

around; and 4, of the direct solar 
rays reaching the locality owing to rarefaction of the air, 
and also the considerable umount of heat reflected from 
the extensive snow plain in front of the villages of Davos 
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PORTABLE ENGINE. 





CONSTRUCTED BY MESSRS. COCHRAN AND COMPANY, ENGINEERS, BIRKENHEAD. 
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Many of our readers will remember that at the Kilburn 
Show last year Messrs. Cochran and Co., of Birkenhead, 
exhibited one of their boilers having mounted on the top 
of it a small engine of a very compact type, this engine 
being illustrated by us at the time (vide page 576 of our 
twenty-seventh volume). Messrs. Cochran and Co. have 
now slightly modified the design of this engine, and have 
rendered the whole arrangement portable by mounting 
the boiler on a pair of wheels, as shown by the engravings 
we now publish. Our illustrations show the whole 
arrangement so clearly that but little explanation will 
be necessary. 

The construction of the boiler, which is also one of 

‘ Messrs. Cochran’s well-known patterns, is shown by the 
sections Figs. 4 and 5, from which it will be seen that 
the cylindrical shell of the boiler is carried up beyond 
the crownplate, so as to get a ready and firm attachment 
for the baseplate of the engine, this} baseplate being 
circular, as shown. The piston rod of the engine is at- 
tached to a crosshead working in guides cast in one with 
the front cover, the double or U-formed connecting rod 
returning past the sides of the cylinder to the crank- 
shaft, as in the engine exhibited at Kilburn last year. 
The throttle valve is contained in a casting fixed to the 
top of the stop-valve, as shown in Fig. 2, the governor 
being directly mounted on it. The slide valve is of the 
oscillating cylindrical type. The whole arrangement is 
very compact and conveniently arranged for access to 
all parts. The particular engine illustrated is rated by 
the makers as 14 horse, and it will be exhibited at the 
Carlisle Show of the Royal Agricultural Society, which 
opens to-morrow week. 








Tue TEMPLETON Funp.— We have pleasure in ac- 
knowledging the receipt of the following additional contri- 
ae to the fund raised for the aid of the Templeton 


Ainewtte received by ne ey og mi £s. a. 


and already acknowledged 1510 6 
A few friends at Vulcan eee one VOEB® 
H. E. é ‘di ink: (TS me 
Amounts “Teveived by Mr. Josep 

Newton, and y acknowledged 21 3 0 











MINING AND METALLURGY IN RHENISH 
PRUSSIA 


The Mining and Smelting Nidiintites of Rhenish Prussia 
and Westphalia as represented at the Diisseldorf Ex- 
hibition.* 

By Herr Osann. 

THe task which I have taken upon myself, ve you 
in a short sketch a ure of the minin peared ting in- 
dustries of Rhenish Prussia and A tre aoe as represented 
at this year’s Exhibition in Diisseldo 8 econ tone 
one, not only on account of the cies, 
dactions forming the subjects of exhibi bu pone 
count of their exceptional; tasteful pod 

the great variety 


ly instructive and 
rangement ; on the other hand, however, 
of exhibits makes it difficult for me to draw before a body 
Sol colnet cack Makin cain t 
Seas Ios sovend cites at Warioiemen eaten | 
ucing but a general picture nstry, ng 8 
mention of s; objects in a few cases y 

If you porn me to J Singen Ig Il. a he Psy my 
devoted to objeata our at- 
tention is at once Sheetal by the eabilentive ve exhib bitions 
of the Society for Mining Interests in Dortmund oe tine 
Bochum. In this mining Wed in 1899 a2 a free association Yor tho 
pate ; it was founded in 1859 as a free m for the 
Per rag of administrative interests, and in 1869 the 

halia miners’ union funds were transferred from 

the’ 8 administration to this » since when it has 
taken the character of a corporation or the advancement 
of generally useful scientific aie J pe the 
tion ok Res = sae Ee has on te ah 
ion of these ma 
results. The Siaires 


ma) We notice the -known four 
deflections at Witten, Bochum, Essen, and Duisburg, with 
their 90 workable strata, the thickness of which amounts 


read before the Verein fiir Hiittenwesen, at 
Ditsseldort, ' 





| while in 1873 the quantity reised was 16 





- to 286 ft. or three per cent. of the total thickness of 9023 ft 
= sents formations which have already been rater mee 9 
the extent of the Westp coalfields, our 
moma t edition of which appeared in ~ while the 
second dates from 1880, gives very detailed information. 
I may mention that this map comprises an area of over 
650 square miles. A number of sections of separate 
—_ es show the stratification of these in detail. 
pecial attention is deserved by those 
von ween represent the 
th of the Westphalia coal fie! 
these a map of the coal mines in the Dortmund “ 
north of the river Ruhr, a map showing the market of 
Westphalia coal, and two 8, one of which \- 
sents the development of coal ing of the whole dis 
and its x value, the other sho’ the een 


Mea use ee It 


about one-sixth of the English coal production. 
million tons represent a money value of 4 a 


n tons, and 
its value was 8,800,0001. sterling. 

A rich collection of products of the coal mines, 
weighl, partly drowed product, Biv Poo 3 tons in 


seuss at Go ent Gen tee ene FS 
prt a wenden Bercy Be Sate oe th 
paneer ger much sought after 


Meike OF the ‘weeks exhibit excellent models and 
paratus, amongst which I may mention, the works of the 
Mining Societ ‘ Helland by at the Hibernia 

iy; 
and §) Mines, and the Cologne Mining Society. In 
the small side recesses in the hall, a number of establish- 
pene which work almost exclusively for mines, have ex- 
hibited their , meotnets Ses — hg a. 


pp, Manche a in” Gelsenkireben, ite. The cals 
brated works ~ Messrs. Felten and Guilleaume, 
in Mulheim-onthe Rubr, exhibit a very fine collection of 


wire ropes ; we eo 

rent specimens such as dimensions, w 
which are so well shown in the 

by the wire ropes exhibited by the Heckel Works 

Wo.neu seek Ghe-cnniangee hae district in 

our province, in a very clear instructive 

en ow The F neve ee or ¥en 4 eee 

So ees 5 ot 

Elod nearly Of high, wie while mel amaibates 

oe ep ter ete a 

ent 4 cclloction Ot Gueelantly cieanten matey Seteeme 
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to the iron mining engineer are the speci of iron shaft ; at these works are conclusively shown by the various large BRIDGE OVER THE RIVER VOLGA. 
and heading liners, as well as some of the single and double | and iler parts ited, while a collection of test/ We publish this week a two-page plate, and other en- 
line t way for railways, and I may | pieces proves the excellent = the materials vs ed ings on page 4, of a bridge over the River Volga near 
here express the wish that iron may be more largely em-|in the works. A large plate 21 ft. Sf in. long, 8 ft. Zin. | Ere on eee aki-Orenbure Railwae, in Bassi 

ed in mining operations in W halia ¢ has | wide, and y% in. thick, which serves as soleplate for a |~J7"*" . : arg ay, rege 
ar. been the case. The Warm and Inde districts are | tapered tower, erected of boiler ends, deserves our This bridge was designed by Professor N. Belelubski, of 

: St. Petersburg, Mr. C. Michailowsky being the contractor. 


represented by the Aachen-Héngener Mining Society 
Limited, by the united societies. of the Wurm district, and 
the Eschweiler Mining Society. Of these we also find a 
large collection of maps showi tical conditions and 
working particulars, while his there is a fine and 
instructive collection of products of these mines exhibited. 
By the side of the i ing pyramids of lignite briquettes, 
shown by the Society Roddersrnbe, near Briihl, we notice 
the somewhat insignificant but nevertheless very important 
exhibition of the united Prussian and Schaumburg-Lippe 
Mining Administration, Obernkirchen, showing their 
o—_ cla: Sun excellent forge — a which - 
istinguis its rare purity, while specimens 0! 
coke exhibited will be viewed with envy by every blast 
furnaceman. Excellent specimens of coke are also shown, 
piled up in imposing pyramids, or exhibited in peat 
pieces in the mining it, which we have y 
spoken of, and they recommend themselves to blast 
furnacemen for their density and purity. 
ving coal, we find ourselves among the ores, and our 
attention is at once fixed upon a yramid, supporting 
a lion, built of the finest iron ores showing the riches 
of the Nassau district. This monument is erected by the 
members of the Society for ae Interests in Wetzlor 
district, comprising the mines of Prince Solms-raunfels, 
Bros. erus, and several others. We find here, too, 
the blast furnace products of the Bros. Buderus, so well 
known for their excellent quality and careful classification. 
Next to it are the exhibits of the royal mining inspection of 
Dillenburg and Weilburg with red and brown iron stones 
crude and dressed, lignites and phosphorites. Both these 
exhibits deserve a special examination by mining and furnace 
engineers on account of the great variety of ores and the 
different modes of working, which are excellently illu- 
strated. The collective exhibition of the Siegerland and 
neighbourhood fully justifies, by the magnificent ore — 
mens and their tasteful arrangement, the naturally high 
expectations which are called forth by the well-known 
riches in ore and the very old iron industry in the district. 
Tbe centre is formed by a trophy which, in its various 
stages, contains specimens of all the minerals found in this 
country so richly blessed with subterranean wealth; we 
find iron ore in a variety of kinds in splendid specimens, 
pyrites, lead, copper, silver, zinc, antimony, and nickel 
ore. An extensive collection of pig iron sections shows the 
excellent quality of the world famed Siegener products, 
while the farther employment of these raw materials for 


the manufacture of quality iron and plates is shown on an‘ 


extensive scale in a pavilion close by. In several of the 
small recesses along the side of the hall we find specimens 
of nt castings, and the application of plate to finished 
articles. 

Although we do not as iron and steel men tuke so high 
ap interest in lead, I must not pass by the interesting ex- 
hilits of the Lintorfer Lad Works without drawing your 
special attention to them. These works show excellent 
specimens of lead and zinc ores, as well as pyrites, while in 
some recently compiled maps their peculiar and extensive 
occurrence is shown. Through the energy of the present 
management of this concern the ~~ difficulties previously 
experienced with water have m fully overcome by 
powerfal pumping machinery, and the works once con- 
sidered lost are again a profitable investment. 

Before we now bend our steps towards the iron and steel 
industry, we will mention a few more exhibits: these are 
the Society for Mining, Lead, and Zinc manufacture at 
Stolberg, and in Westphalia the Rhenish-Nassauische 
Mining and Smelting Society at Stolberg, near n, 
the Society Vieille Montagne, and W. Grillo in Ober- 
hansen. hile the two first- 
show the smelting operations of lead and zinc, we find the 
exhibits of the latter two to consist of articles of manu- 
facture, and in i the pavilion of W. Grillo is a 
pattern of zinc ornamentation. Altogether these exhibits 
contain a quantity of useful and interesting information 
to the smelting engineer, but we iron and steel men may be 
excused when we do not prolong our stay here, but make 
our way towards the iron department, which surrounds us 
on all sides in form of gigantic columns and imposin 
portals, enormous plates and extensive girders, win 
wheels and firmly bedded anchors, in the shape of peaceful 
tools and war implements. It is indeed an imposing picture 
which not only fills the non-initiated, but also of us 
professional men with just pride at the productions of our 
own iron indus It cannot be denied that a little bitter- 
en ee Fm Bday Vy Ferg: Ay 

ps, uring years, in- 
dustry has bad{to be fostered, and what enormous capi! 
has been in its development. 
these great difficulties, that state of 
reached of which te day our Diisseldorf 
proofs, is.a triumph of the 
intelligence and enduring energy of ot r manufacturers. 

We may affirm, without ion, that never before 
has, at any previous exhibition, so complete a picture of the 
total production of Rhenish and Westphalia tron industry 
been shown, as it is the casehere. As regards the exhibits 
of separate firms, they are of the most superior quality, 
and in arrangement leave to be desired. In the 
term soangvenen, I wish to inelude not only the artistic 
and tasteful mode of displaying the but alo the 
organisation for instructive purposes. e enter 
the gigantic portal erected by the Piedbenf Works in 
architectural style from tubes, boiler plates, dished ends. 
&c. ; this exbibit comprises the three works collectively, the 
boiler works, plate mills, and tube works at Diisseldorf and 
Aachen. The excellent arrangements in the way of tool: 


named firms more generally | grad 








special attention ; a combined Cornish and tubular boiler. 
Piedboeuf’s patent, giving 1076 square feet of direct an: 
430 square feet of indirect heating surface, is placed out- 
side Machinery Hall, and serves to provide steam. 
Close to Piedboeuf’s exhibit, Messrs. Schultz, Knaadt, and 
Co., of Essen, have ere " ja, consisting of three 
welded corrugated flue tubes anda large number of flanged 
boiler ends, the whole reaching to the roof ties of the hall. 


Several eee A ieces of plate yor md decorate the 
pagoda, and the whole is 7 i consisting of 
twisted test strips and stays. the stays have their 
test strain marked on them, as well as the amount 
of elongation suffered under the test. It deserves mention, 
and is in harmony with the generally bold character 
of Messrs. Schultz, Knaudt, and Co.’s exhibit, that none 
of the objects on their stand are painted. This firm have 
the sole right in Germany for the corrugated welded flues, 
Fox’s patent, and a drawing framed in boiler plate shows 
the boiler fitted with these flues. This same firm have also 
a boiler with corrugated flues, manufactured 
Kélnische Maschinenbau Actiengesellschaft, in the yard, 
serving there to Supply steam, and the com i 
between this and other boilers which will e 
by a test commission, will no doubt reveal some interesting 
results. Several other firms, of which we mention the 
Actiengesellschaft fiir Eisen industry at Styram, Duis- 
burger Hiitte, and Ewald Berninghaus in Duisburg, 
exhibit remarkably fine specimens, the former specially 
in bars, the latter in boiler plates. The objects shown b 

Berninghaus are placed outside the hall in a shed bebin 

the beller henna, and among them a welded Galloway 
boiler deserves special mention. An exhibit well-deservin 

the careful attention of all interested in boiler wear an 

tear, the influence of corrosion, deformation, scale, and 
other circumstances frequently due to want of attention, is 
o collection by the Rheinische Steam Boiler Inspection 

mpany. 

How for the purpose of scientific investigation iron and 
steel are systematically deformed and broken is shown by 
the exhibits of the Society Harkort, of Duisburg. Under 
the direction of the Dutck State railways, the Harkort 
Works have made and subjected to severe tests a number 
of plate girders, of hard, medium, and mild steel, as well 
as various qualities of iron. The results of these tests are 
tabulated and compiled in diagrams, and the girder pieces 
themselves exhibited ; a careful study of these is highly re- 
commended. 

The principal space of Group [III.* is occupied 
by the three companies, Gutehoffnungshiitte, 
Pheonix, and Union Dortmund. The works of the Gute- 
hoffnungshiitte, formerly Jacobi, Haniel, and Hugssen, in 
Sterkerade, are among the oldest iron works in Rhenish 
Prussia. They were frst in the field in introducing the 
puddling process, rail mills, the manufacture of steam en- 

ines and steam ships intoGermany. The exhibition, taste- 
fully arranged on an elevated platform in the centre of the 
hall, gives an excellent picture of the magnitude and variety 
of products of these works. Its coa] mining is shown by a 
large sectional map, specimens of ore from mines belonging 
to the works and situated in Nassau, Siegen, Bavaria, and in 
the Eifel district, give proof of the excellent quality of the 
materials employed. Special mention should be made of the 
ores rich in manganese from the Heinrich mines, near 
Limburg, and the manganese spar from the same mines. 
Foreign ores, used for the manufacture of Bessemer pig, 
are exhibited in great variety and fine specimens. 
Under glazed frames we admire the large collection of pig 
iron from the works, among which I may specially mention a 
collection of spiegel iron and ferro-manganese, showing a 
ually increasing contents of manganese from 8 to 75 
per cent. 

Bars and other rolled products are shown in sections 
and in fine specimens in endless variety, while the qualities 
of welding are prominently shown by a pile, welded to- 
gether, of 13 separate layers. Among the rolled products 
may be further mentioned some iron slee and other sec- 
tions specially rolled for shaft and tunnel operations. The 
foundry of the Gutehoffnungshiitte is well represented by 
shells, chilled rolls, and a variety of other objects. 

Last but not least we must mention fo articles for 
which these works have long held an excellent reputation. 
They are represented by chains in all sizes, with test speci- 
mens, large pumping rods, crankshafts for ships, including 
a —— wrought-iron double crankshaft of 10 tons weight 
for the steamer Main, of the North German Lloyd’s, which 
we find by the side of a 100 horse power compound engine 
in the Machinery Hall. Excellent examples of forging are 


tal | farther shown in some anchors, the largest for the German 


ironclad corvette Stein, the smaller for Rhine steamers. A 
ae anchor spill for 1j in. chain closes this in- 
res 


ting collection of marine objects. 
We cannot leave the platform holding the exhibits of the 
tehoff: hitte without examining an automatic tip 





wagon arrangement, patented by the works, which is in use 
at the Hochfelder and Rebreter harbours for loading 
ships from railway trucks without the use of hydraulic or 
other lifts, the weight of the load alone being used as 


motive power. 
(To be continued). 





has decided upon cutting throagh the St. George's Channel 
ided u cutti t. "s 

near the att the ube, where the water is not 

deep enough to allow of large ships passing on to Galatz. 


* See the plan, Fig. 2, published on page 454, vol. xxix, 








We shall publish further illustrations of this work, and 
P ’ 


till then we reserve our description. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Railway Monopoly.—The probability of the Hull 
and poe rey Foner ill obtaining the assent of the Par- 
pee y | mmittee is creating considerable excitement 
amongst the railway companies who up to the present time 
have enjoyed a monopoly of the trade of the district. The 
mining and iron interest is supporting the new scheme, and 
now we are informed that the local companies are de- 
ciding to reduce the coal rates to London. The public, 
however, believe the new scheme would be a great Benefit 

to the district, and are not to be appeased with this pill. 


Locomotive Trade.—The competition in the locomotive 
trade has reached such a pitch that it is almost im- 
ible for local houses to compete with the Ssotch firms. 
ft was stated at a meeting of engineers in Sheffield this 
week that some locomotive contracts were being accepted 
ataloss of 200/. on each engine. For locomotive parts 
there is however a fair and paying demand, and also for 
special boiler plates. 
Scarborough Spa.—The new works here are completed, 
and will be o next month it is hoped by Royalty. 


Bentham Water Supply.—Mr. Frith, engineer, has 
submitted complete plans for a water supply for Upper and 
Low Bent The supply is to be obtained from springs 
on Burn Moor, and the cost of the work is estimated at 
about 30001. 





Tue Vicror1a Dock ExrTensiIon.—In our notice of 
the opening of the Victoria Dock Extension, we inad- 
vertently stated that Mr. A. C. Andros had acted as one of 
the contractor’s engineers. Mr. Andros represented Mr. 
A. M. Rendel, the engineer of the works. 





Great Russian Raruway.—The administration of this 
system pro to lay a second line of rails between Duna- 
burg and Wirballen at an estimated cost of 5,000,000 
roubles. It is also proposed to expend 1,000,000 roubles 
for additional rolling stock. 


Srzam Power In GERMANY.—An official German return 
shows that at the close of 1879 Germany possessed 70,185 
steam boilers and 65,170 steam engines. The aggregate 
force of these engines was estimated at 4,510,637 horse 


power. 





Mexican Rartwayrs.—There are 400 men at work on the 
Tehuantepec Railway, and the first six miles of the road 
are well advanced. iminary surveys by an advanced 
— ype | corps have been carried out for more than 50 

iles, and the line is marked out for about eight miles 
from Coatzacolcos to the pa river (the first stream 
crossed) which is 150 ft. wide. A pier at Coatzacolcos for 
unloading supplies is almost finished; a branch track is 
laid its entire length. As soon as the Chacalapa is 


the road leaves the ‘sand hills and the swamp: lowlands, 
and strikes a line of gravelly hills, which supply an 


abundance of the best possible material for a road bed ; 
from this point the route will be through a healthy, fertile, 
and heavily wooded country, in which for along distance 
no engineering difficulties of any account will be encountered. 
The steamer, City of Merida, which has sailed 
York for Havana and Vera Cruz, carried out 400 tons of 
rails and tools for 2000 mien. These, with ten flat cars and 
a locomotive which will go by the next steamers, are for 
the Mexican Central Railway Com (Limited), which is 
about to construct a line from the Mexican capital to the 
American frontier. It is intended to build the first section 
of this line—from Mexico to Leon—in eighteen months. 
The distance is 262 miles. 





Socrzsty or Arts.—The 126th annual general meeting 
of this Society was held on Wednesday, June 30. The 
business consisted in the election of new members of the 
Society, numbering 66, the election of the new Council, and 
the reading of the report for the past session. H.R.H. 
the Prince of Wales was re-elected President of the Society, 
an office he has now held since 1863. Mr. H. Trueman 
Wood was re-elected secretary. The names of the vice- 
presidents and members of the Council who had not served 
the office before were Sir Rutherford Alcock, K.C.B., Sir 
Frederick Leighton, Presijent R.A., W. H. Perkin, F..S., 
Lord Reay, William. Spottiswoode, President R.S., Andrew 
Cassels, Kear-Admiral sagen, Arges Sir F. W. Nicol- 
son, Bart., C.B., W. H. , Lieut.-Colonel Webber, 
R.E., and as treasurer, Owen Roberts, M.A. The report 
dealt with the action of the Society — the past year. 
A large number of papers had been at the ordinary 
meetings and at the meetings of the sections devoted respec- 
tively to ——_ — with —_ the — 
chemistry, physics. ree courses of lectures n 
delivered under the endowment of Dr. Cantor, and a con- 
ference had been held on the Progress of Public Health. 
The Savy Sen te at —_ a of en, the 
proceedings of w were set out in 
asenes ee 6 ae woe financial condition the 
Society, w was in a most satisfactory con- 
dition, more 4, in fact, than it had been for many years. 
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THE WALSALL EXPLOSION. 

THE coroner’s inquest on the twenty-five men 
killed by the boiler explosion at the Birchills Hall 
Iron Works, near Walsall, on the 15th ult., has now 
terminated, and we give the verdict of the jury else- 
where in the present issue. We have in the present 
and recent numbers of this journal laid somewhat 
fully before our readers the substance of the evi- 
dence given during the inquest with which we have 
been } oat and it remains for us to comment 
upon that evidence and upon the case generally. 
In the first place we may remark that it must be 
evident to all who have had occasion to follow 
closely the proceedings during the inquiry at 
Walsall, that these proceedings only afford another 
proof of the unfitness of a coroner’s court for in- 
vestigating the cause of a boiler explosion, In 
saying this we have no desire to abolish coroner’s 
inquests, for such inquests we consider serve an 
exceedingly useful purpose. Our view is, however, 
that in such a case as that at Walsall it would be in 
every way better if the duty of the coroner’s jury 
were merely to certify that the men on whom the 
inquest was held had been killed by the explosion 
of a boiler, leaving the causes of that explosion to 
be investigated by some other tribunal, In order 
that such an investigation may be thoroughly made, 
it is above all things essential that there should be 
some one occupying the position of the counsel for 
the prosecution in an ordinary law case—some one 
in fact who will take the lead in following up lines of 
evidence, and who will take care that points are not 
missed or slurred over. In the Walsall inquiry this 
position might well have been taken by the barrister 





ye aimee the Home Office, but he does not ap’ 

to have considered that this duty devolved upon him, 
while he was moreover by no means regalar in his 
attendance, and was on one day only present by de- 
puty. Scientific assessors sitting with the coroner no 
doubt greatly promote the efficiency of an inquest, 
and during the Walsall inquiry Mr, E. B. Marten, 
Mr. Traill, and Mr, Richards rendered most valuable 
aid ; but the position of assessors is quite different 
to that of a promeuting counsel, and it would be 
difficult in many cases for an assessor to follow up 
certain lines of evidence, or to cross-examine in the 
most effective manner, without an appearance of 
bias, which in his position it is especially desirable 
to avoid. Another defect in the present mode of 
procedure is that a coroner’s jury is rarely fitted to 
arrive at a decision apon such evidence as is afforded 
during the investigation of a boiler explosion. At 
Walsall the jury undoubtedly took a very strong 
interest in the case, but they became wearied by 
the mass of evidence laid before them, and at the 
end of the fifth day’s sitting they wished to termi- 
nate the many without hearing any further wit- 
nesses, although Mr. McDougall, the engineer-in- 
chief of the Boiler Insurance Company—certainly 
a most important witness in this case—had not then 
been examined. The verdict itself bears evidence 
of the state of the jurors’ minds at the end of the 
meee It is, in many respects, vague, and 
although the conclusions expressed in it are un- 
doubtedly correct, they are expressed in far too 
general a way. Asone of the jurors remarked, they 
thought some one was to blame, but could not de- 
termine who; the result was that they blamed no- 
body, and the verdict became in effect the eminently 
unsuitable and unsatisfactory one of ‘accidental 
death.” 

We must, however, leave any further remarks we 
may have to make on the investigation of boiler 
explosions for a future occasion, and proceed to 
consider the leading facts which have been brought 
to light during the inquiry into the explosion at 
the Birchills Hall [ron Works. After the reports 
we have given of the evidence, the general arrange- 
ment and dimensions of the exploded boiler will be 
thoroughly familiar to our readers, and it will be 
unnecessary, therefore, for us to enter into descrip- 
tive particulars of these matters here. We shall, 
however, in the course of our remarks have to refer 
to the engravings which we published on pages 431 
and 458 of our volume just completed, and to 
those which we give on page 5 of the present issue, 
In the first place let us. consider what was the 
state of the boiler eee to the explosion. An 
examination of the development of the plates of 
which the boiler was composed, as given on page 


458 of our last volume, is very suggestive on this 
point. The sweep-plates forming the domed top 
and the three rings of plates below them were pro- 


perly arranged to break joint, while the fifth ring 
appears to have had its plates arranged to agree 
fairly with the third ring (counting from the top). 
The fourth ring, on the other hand, appears either 
to have been made up of any plates which came 
handy, or to have been patched and repatched until 
the present condition was arrived at. The sixth 
ring also—that next the bottom sweep-plates— was 
made up of small plates arranged with no special 
attention to breaking joint with those above and 
below them. It appears tolerably certain also, 
from some of the results of the tests, that the 
plates of the lower part of the boiler had been 
worked up without any attention to the direction 
of the grain, the latter in some cases running 
vertically instead of circumferentially. Adding 
to this the facts that the iron used was of very 
indifferent quality, that many rivet holes were 
not fair andl tad been more or less heavily drifted, 
and that the manhole was unstrengthened and badly 
placed, it will be evident that quite apart from 
any question of wear and tear, the boiler was ove 
that was structurally weak to begin with. And here 
it isonly right that we should say a few words re- 
specting the iron. It was Btated in the early part 
of the inquiry that all repairs had been done with 
Millington's best best plates, but a careful exami- 
nation of the plates of the exploded boiler entirely 
failed in revealing the brand which such plates 
bear, or, in fact, any other brand by which their 
make could be identified. It is only just to the 
makers whose plates were alleged to be used that this 
should be known. 

As regards the state to which the boiler had been 
reduced by use, ample evidence was afforded at the 
inquest, and as we have already laid the facts before 





our readers, we need not particularise them here. 
That the state of the seams around the junctions of 
the horizontal tubes with the outer shell and in the 
lower part of the boiler—particularly opposite the 
flue from the ball furnace—was such as to amply 
account for the explosion is undoubted, but what was 
by no means satisfactorily explained during the 
inquiry was, why with the seams in this condition 
the boiler was allowed to be worked? On this 
point we shall speak later on. We have no in- 
tention of perc here into any discussion as 
to what was probably the course oF the explosion, 
According to the opinions formed by Mr, E. B, 
Marten and Mr. T. J. Richards, the rent probably 
commenced in the vertical seam opposite the flue from 
the ball furnace, and we think it most probable that 
this was the case, Whether, however, the rent com- 
menced in this seam or at the junction of one of the 
horizontal tubes with the shell, or, in fact, inan 
other part of the lower portion of the boiler, is 
really a matter of very secondary importance ; what 
is important is, that this lower portion of the boiler 
was in many places excessively weak, and these weak 
places were such as could have been discovered by 
a thorough external examination. It is perha 
only right that we should at this point refer to the 
view advanced by Mr. McDougall as to the effect of 
shortness of water in Late yey | the fracture of the 
shell in the neighbourhood of the horizontal tubes. 
It appears from the evidence that the float rods in the 
exploded boiler and its companions had in some wa 
been recently lengthened, so that when the float indi. 
cators were in their highest position the floats were 
some 2 ft. lower than was formerly the case. Nothing 
was brought out at the inquest as to when, how, or 
by whom this lengthening of the float rods was done, 
but as the inspector of the Boiler Insurance Com- 
pany maintained that float was all right when he 

e the ‘ thorough” examination of the exploded 
boiler in March, it can only be concluded that the 
alteration wasa recent one, Fig. 1 of the engravings 
which we publish this week on 5, shows that 
with the float in its lowest position some 15 in. or 
80 of the shell would be exposed on one side to the 
hot gases, and on the other unprotected by water, 
and to the expansion and contraction thus set up 
Mr. McDougall attributes some, at least, of the 
deterioration of the seams in the neighbourhood of 
the horizontal tubes. That the low-water level to 
which Mr. McDougall has called attention would be 
harmful there can be no doubt, but taking into 
account that the state of affairs described can ap- 
parently only have existed for a very brief period, 
and that, moreover, it is ed by those in charge 
that the boiler was rarely worked with the float in- 
dicator near the highest position, we cannot in this 
case regard it as having an important bearing upon 
the es. 

Of the fittings of the boiler we need speak but 
briefly. There was but one safety valve, no pres- 
sure gauge, and no glass water gauge. The safety 
valve was 5$in, in eter, and it was urged b 
some of the witnesses that it was too small for su 
a boiler. With this opinion, however, we scarcely 
agree. The valve might have been better if larger, 
while it would have been still better if there had 
been two smaller valves instead of the one large 
one, but the existing valve if in good order was of 
sufficient size to prevent any dangerous accumula- 
tion of steam. ‘The total grate area of the furnaces 
working in connexion with the boiler was we 
understand 58.6 square feet, and according to the 
ordinary Board of Trade rule the safety valve for a 
boiler working with such a grate area should have 
been about 6,in. in diameter. In the case of a 
furnace boiler, however, the steam production per 
aneme of coal burnt is far below that of boilers 

ving the fuel consumed under them in the ordinary 
way, and hence a smaller valve will suffice. In the 
case of the Walsall boiler, however, the-valve was 
so arranged as to afford facilities for overloading, 
and there appears to be no doubt whatever that it 
was overloaded—and to a material extent—at the 
time of the explosion. Had each boiler been fitted - 
with a good pressure gauge, and had these pressure 
gauges been attended to, the overloading of the 
safety valve would have been at once revealed ; but 
we agree with Mr. Marten, that under the circum- 
stances attending the working of boilers in iron 
works, it is far better to have safety valves which 
cannot be overloaded, than to trust to pressure 

es to reveal the ineffi of defective valves. 

t the Birchills Hill Iron Works there was a pres- 
sure gauge on No. 8 boiler, and also one in the 
engine-room to which the exploded boiler (No. 4) 
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plied steam, but apart from gauges so placed 
being quite i uate to denote correctly the pres- 
sure in the individual boilers of the group to which 


the one which exploded belonged, the gauge in the 
engine-room was y inaccurate, as shown by the 
results of the tests which were reported on 433 of 


our last volume, A letter from the makers of the 

uge, which we publish Noda, fully explains why 

is should be the case, and absoives them from blame. 
There are but too many boiler users who apparently 
consider thata pressure will remain accurate for 
an indefinite number of years without even ordinary 
attention, whereas the fact is that al! gauges require 
careful periodical testing to insure their accuracy. 
As regards the use of a float as a water level in- 
dicator, it undoubtedly has its advantages as applied 
to such boilers, and it is possible that if properly 
looked after it may work satisfactorily ; but con- 
sidering how readily it may be tampered with (as 
illustrated in the present case) it is obviously to a 
considerable extent untrustworthy, and it should, 
we consider, only be employed—if used at all—as an 
auxiliary to, and not instead of, a glass water gauge. 

It will be seen from the above remarks that we 
entirely agree with the verdict of the jury that the 
boiler at the Birchills Hall Iron Works exploded 
from weakness of the shell due to mal-construction, 
corrosion, and injudicious repair, and we further 
agree with them that the fact of the boiler being 
worked in connexion with four furnaces, exposed it 
to most severe wear and tear. The conditions 
under which the boiler worked, in fact, were such 
as to demand most careful and efficient supervision 
to insure safety, and such supervision evidently did 
not exist in this case. This brings us to a most im- 
portant question, namely, what were the relative 
responsibilities of the owners and the Boiler In- 
surance Company as regards the state of the boiler 
at the time of the explosion? That this question is 
one which the jury found most difficult to answer is 
evident from their verdict, inasmuch as they did 
not attempt to fix the blame specifically on any in- 
dividual ; the general tenor of the verdict, however, 
tends to show that they regarded the responsibility 
as resting chiefly upon the boiler owners. This 

oint is of so much importance that, notwithstand- 
ing the length to which this article has extended, it 
is necessary that we should deal with it somewhat 
fully. 

a aaittne to the evidence of Mr. Brownhill, the 
Birchills Hall Iron Works Company appear to have 
relied wholly, or almost wholly, upon the reports of 
the Boiler Tususanee Company for information as 
to the condition of sheir boilers. They seem indeed 
to have considered that the fact of the boilers being 
examined by the Boiler Insurance Company's in- 
—— relieved them of all necessity to provide 
skilled inspection of theirown. The reports of the 
Insurance Company were delivered to the mill 
managers, and by them the contents were made 
known to the engineers and boilermakers, who had 
instructions to carry out the necessary work, but 
the supervision of this work, and the ascertaining 
whether the repairs vs, eta were efficiently 
executed, appears to have been practically left to 
the Boiler Insurance Company's inspector. The 
Boiler Insurance Company, on the other hand— 
if we understand their views rightly—take up an 
entirely different position. Their inspections, they 
maintain, are ie not for the benefit of the boiler 
owners, but of themselves. Whena boiler is offered 
to them for insurance, they inspect it to ascertain 
if its condition is such as to justify their accepting 
it, while subsequently the boiler if insured is in. 
m yen: to keep the company informed as to whether 
the conditions under which the policy is issued are 
complied with. Copies of the reports made by the 
inspectors are sent by the company to the boiler 
owner with an Sy ome which may seem neces- 
re but the Boiler Insurance Company hold that 
their inspections in no way relieve the boiler owner 
of the necessity of skilful supervision of his boilers 
apart from such inspections. We have reason to 
believe that this view of the case is by no means 
that very generally taken by boiler owners, and it is 
most im t t all doubts on the subject 
should be cleared up. It is of course quite evident 
that the amount of control which a boiler insurance 
or inspection com er re 
is in many ome Timited, and in the event of a boiler 
owner habitually neglecting warnings which he may 
have received through the insurance company, the 
latter must of course be absolved from blame if an 
explosion occurs, The point to be made clear, how- 


y can exercise over boil 


upon a boiler insurance company to ioform him as 
to the condition of his boilers? The positionjtaken 
up by the Boiler Insurance and Steam P ower Com- 
pany we have, we believe, fairly stated above, and 
we shall be happy to open our columns for the 
authoritative statement by the officials of any other 
insurance company as to the view they hold in this 
matter. It is, as we have said, most important to 
boiler owners that all doubts on this point should 
be removed. 

In the case of the Birchills Hall Works, the 
Boiler Insurance Company had the advantage 
of having had the boiler under their inspection 
for a considerable period before insurance was 
effected, and it is ouly reasonable to suppose that 
during this period the inspections made were in- 
spections on behalf of the boiler owners, and to 
that extent relieved the owners of the necessity of 
providing other inspection. According to the view 
taken by the Boiler Insurance Company, however, 
this state of affairs became altered as soon as the 
boilers were insured, the inspections then being on 
behalf of the insuring company. The matter is further 
complicated in this particular case by the fact of 
the insurance of the exploded boiler not roar 
been completed. ‘The boiler had been accepte 
for insurance subject to certain conditions, the chief 
of which was that the working pressure should not 
exceed 30 1b., but the policy had never been de- 
livered, and the working pressure had—there ap. 
pears no reason to doubt—habitually exceeded 
30 Ib., so that the insurance was void. It is, how- 
ever, quite evident that a boiler which exploded at 
a pressure estimated at between 41 lb. and 45 ib. 
was quite unfitted to work at 30 lb. 

That there was considerable laxity in carrying out 

the recommendations of the Boiler Insurance Com- 
pany by the Birchills Hall Iron Works Company is 
plain from the evidence, but it is impossible to ab- 
solve the Boiler Insurance Company from a certain 
laxity also. According to the evidence of Mr. 
McDougall, the chief engineer, and Mr. Sheen, the 
inspector of the Boiler Insurance Company, the 
boiler had been subjected to a “ thorough” examina- 
tion on March 22nd last. But Mr. Sheen further 
stated in examination that no brickwork was re- 
moved on that occasion, that he did not ask for any 
brickwork to be removed, and that he had never 
seen the whole of the outside of the boiler. Mr. 
McDougall also stated that the term “ thorough,” 
as applied to an examination, did not imply the re- 
moval of brickwork. It further appeared that 
neither the interior nor exterior of the boiler had been 
cleaned for the purpose of facilitating the “thorough” 
examination, Now bearing in mind the condition of 
the boiler in the neighbourhood of the junction of 
the horizontal tubes with the shell, and the manner in 
which these parts of the boiler were shielded by the 
brickwork carrying the dampers, it appears to us a 
simple mockery to apply the term “‘ thorough” to an 
examination conducted in the manner above referred 
to. It is quite possible that the exact significance to 
be attached to the term “‘ thorough examination” is 
fully understood by the officials of the Boiler In- 
surance Company, but the sense in which they 
appear to use it is certainly misleading to boiler- 
owners and to the public generally, and it is most 
desirable that it should be modified, and a clear dis- 
tinction drawn between examinations which are 
really ‘‘thorough” and those which are only as 
“thorough” as circumstances—often unfavourable— 
will permit. 
The demands upon our space compel us now to 
close our remarks upon the Walsall explosion ; but 
this explosion and the inquiry to which it has led 
have opened up many points of interest and import- 
ance with which we have as yet by no means fully 
dealt, but concerning which we propose to have 
something to say on a future occasion. 








THE INDUCTION VANE. 

Tue induction balance of Professor Hughes was 
early recognised as a valuable instrument of mole- 
cular research ; and it is impossible to foresee the 
great extent of usefulness that may be open to it in 
this difficult department of science, when a good 
clue to the interpretation of its results has om 
obtained. 

Up to the present time the most important appli- 
cation of the apparatus has been in metallurgical 


testing. Its suitability forjthis kind of work was 
demonstrated by its extreme sensitiveness to the 
presence of the minutest particle of metal within its 


metal. Our readers will remember that when a 
piece of metal was placed in one pair of coils or 
** scale-pan” of the balance, as it were, the electric 
equilibrium was disturbed, and the observer heard 
the indicating sounds in the telephone. It required 
an exactly similar piece of the same metal to restore 
the baiance, and produce the corresponding silence 
in the telephone. It was not enough that the 
compensating piece of metal was of the same size 
and substance ; but it was necessary, in addition 
to these properties, that it should be at the same 
temperature, density, and temper, or to put it 
briefly, in the same molecular condition. A slight 
alloy in the compensating metal was at once de- 
tected by a residual disturbance in the telephone 
which showed that the balance was not perfect. 

It was pointed out by Professor Hughes that this 
discriminating power of the induction balance 
afforded a ready means of detecting counterfeit 
coins, since if a good coin were placed in one pan of 
the balance as a standard, a base coin of the same 
mintage could be at once proved by putting it in 
the other pan, since it would not quite neutralise 
the disturbanve in the balance created by the genuine 
coin. 

The serviceableness of the induction balance in 
metallurgical tests of this kind was promptly appre- 
ciated by Mr. Chandler Roberts, F.R.S., the chemist 
of the Mint, who immediately adopted it for the 
purpose. Availing himself to the fullest extent of 
the suggestions of Professor Hughes, he at once 
began a series of experiments which have already 
afforded results of much interest. Full descriptions 
of these experiments will be found in his published 
papers on the subject in the Proceedings of the 
Royal Society, vol. xxix., page 56, ia the Philoso- 
a Magazine, vol. viii., page 50, and in the 

roceedings of the Physical Society, vol. iii. 
page 81. 

o fit the instrument for giving accurate numerical 

results in testing the relative effects of different 
alloys, Professor Hughes devised a uated zinc 
scale of a taper form to take the place of the standard 
coin or metal. It is, of course, clear that a single 
fixed standard against which to pit the metal to be 
tested could not give a quantitative result. At best 
it only showed whether there was a disturbance of 
the balance or not, and did not show how much was 
the disturbance. It made of the instrument an 
inductoscope; but the zinc scale made of it an 
inductometer. 
This ingenious device, which we illustrated at the 
time in ENGINEERING, vol. xxvii., pp. 217 and 457, 
did not, however, prove sufficiently sensitive for the 
finer pu of Mr. Roberts. As will be seen from 
the annexed Table, taken from an official report of 
that gentleman, the method is not adapted for ex- 
amining equal and similar volumes of gold-copper 
alloys which vary but slightly in composition. 








Standard by | Readings on (Standard by| Readings on 
ssay Zine Scale. Assay. Zinc Scale. 
1000.0 200 913.7 66 
990.9 138 911.8 66 
950.8 78 901.3 65 
925.0 70 878.0 64 
920.3 69 859.2 62 
918.1 67 709.2 60 
916.3 66 














‘* But it soon became evident,” says Mr, Roberts, 
“‘that the instrument was capable of indicating 
more minute differences of standard, and I at firat 
tried to obtain trustworthy indications by raising or 
lowering a supplementary horizontal disc by means 
of a micrometer screw, and this disc was subse- 
quently replaced by an obtuse hollow cone of silver, 
by which the sensitiveness of the instrument was 
increased. Professor Hughes, however, who through- 
out the experiments has afforded me the most 
generous aid, suggested the following arrangement 
which has given the best results yet obtained.” 

Instead of the zinc bar or scale, a disc of gold or 
other metal A (see the annexed diagram) is placed 
within one pair of coils as a standard of comparison, 
and over it is supported a metal vane or damper B, 
the nature and dimensions of which may be varied to 
suit particular cases. This vane is attached to a rod 
or handle R, which can be turned by the fingers so 
as to set the vane at any angle with t to the 
coin beneath. A uated arc and index to show 
the angle turned through completes the device, 

It will be seen that the vane is an auxiliary to 
the standard coin. The latter compensates for the 








ever, is to what extent a boiler owner may rely 


coils, and to the physical nature and condition of the 





greater part of the disturbance due to the insertion 
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of the metal to be tested in the other coils of the 
balance, and the vane compensates for any difference 
that may remain. ‘The effect of the vane is minimum 
when it is in a vertical attitude, and maximum when 
horizontal. The difference is given by the number 
of degrees from zero indicated on the scale. 


eer 


The increased delicacy of this mode of ciserving 
over that by means of the zinc scale is readily 
shown by the annexed Table from the report of 
Mr. Roberts before cited. It gives the results 
obtained by the induction vane on a gold-copper 
series from 901 to 925, which, as has already been 
shown, is comprised within a range of only six 
graduations on the zinc scale. Alloys whose com- 
pa lies beyond these limiting values could not 

e examined by the disc and vane employed, but 
suitable ones can be selected for any given series of 
limited extent. 













Standard by| Degreeson |Standard by Degrees on 
Assay. graduatedArc.| Assay. graduated Arc. 
925.0 | 74 914.2 | 44 
920.3 65 911.8 | 42 
916.8 53 901.3 | 28 
915.7 51 





It has been proved by the experiments of Mr. 
Roberts, Mr. Poynting, and the mathematical re- 
searches of Dr. Lodge and others, that the induction 
balance effect is mainly, if not quite, dependent on 
the electrical conductivity of the metals compared, 
and especially in the gold-silver and gold-copper 
alloys the effect is greatly influenced by minute 
differences of composition. Unfortunately, the gold- 
copper alloys used for coinage are not those which 
have the most disturbing effect on the balance, a 
fact which adds materially to the difficulty of em- 
ploying the instrument in verifying the standard of 
coins. Moreover, the establishment of a method of 
this kind for verifying the composition of alloys of 
the precious metals must in part depend on the de- 
gree to which traces of foreign metals present in- 
fluence the accuracy of the results; and the molecular 
state of an alloy under certain conditions also affects 
the balance more than small differences of composi- 
tion. For example, annealing certain alloys of 
silver, produces changes in their induction-balance 
effect that are equivalent to considerable variations 
of standard, and it will, therefore, be necessary yet 
to ascertain whether some simple method can be 
found for bringing any given series of alloys under 
identical molecular conditions. 

‘I'he possibility of ascertaining the fineness of 
alloys by aid of electricity long ago engaged the 
attention of physicists. In 1823 M. Becquerel 
suggested that trustworthy indications might be 
afforded by the electromotive force developed when 
the alloy is placed in an exciting fluid together with 
an alloy of known composition. The subject was 

tially investigated by Oersted in 1828, and, as 
its practical importance was further indicated by 
Guy Lussac in 1830, Mr. Roberts made a series of 
experiments in order to ascertain how far the more 
delicate appliances in use at the present day could 
be made serviceable. The results, however, were 
not entirely satisfactory. 

Professor Hughes’s induction balance has rendered 
it — to attack the problem from a new basis, 
and though there is, in the opinion of Mr. Roberts, 
but little hope of finding a more accurate method 
of assaying than that now in use, it would be so 
highly advantageous to possess a means of verifying 
the standard of coins ‘‘ without destroying their 
integrity that the capabilities of the induction 
balance demand careful investigation.” 

Besides his researcheson the gold-copper alloys, Mr. 
Roberts has also determined the important fact that 
in the case of the copper-tin alloys the curve of the 
conductivity for heat corresponds closely with that 
representing the induction balance effect. He has 


also pointed out the incomplete character of 
Matheissen’s curve of electric conductivity, and con 


Rue, that the conductivity of bismuth is less in the 
solid than in the molten state. The conductivity of 
liquid metals in an interesting and probably fruitful 
branch of research, which has been touched 
hitherto, and it is satisfactory to know that Mr. 
Roberts has taken it up. By means of the induc- 
tion balance, he designs to measure the conduc- 
tivities of different molten metals contained in 
small porcelain crucibles enclosed in non-conducting 
jackets of pumice stone, and we think it highly 
probable that he will bring to light some unsus- 


pected facts, 


SPECIFIC HEATS CALCULATED FROM 
ENTROPY. 
At the last meeting of the Physical Society a 
paper was read by Mr. J. MacFarlane Gray on 
this interesting and to engineers and physicists 
important subject. We hope to publish Mr. Gray's 
paper in full at the earliest opportunity ; but in the 
mean time we present one or two of his conclusions, 
By introducing a new form of energy diagram, 
which would seem to have been latent in the minds 
of Rankine and Clausius, but never clearly realised by 
them, he has represented the experimental results of 
Regnault in such a way as to show that the specific 
heat of the vapours dealt with, strictly agree with the 
kinetic theory of gases, He also treats these experi- 
ments analytically to get test quantities expressed in 
figures to several places of decimals, confirming the 
ratio of the specific heat of steam gas at constant 
pressure to that at constant volume to be 
3}: 23=1.4. 

These numbers 3} and 24 are arrived at by him 
in reasoning on the kinetic theory of gases; but the 
paper does not pee to deal with that theory, as 
the treatment of it would have expanded the com- 
munication to a greater length than the time 
allowed for reading it at the Society would have 
permitted, 

If the pv of unit weight of hydrogen «t the abso- 
lute temperature, 





pv= = -6.d, 

where x is a constant determined by experiment ; m 
is the molecular weight of the substance; p is the 
pressure ; v the volume ; J is the mechanical equi- 
valent of heat; and @ the absolute temperature of 
the substance in any standard units; Mr. Gray 
shows that the “latent heat” required to change 
any liquid, from the liquid state without work done 
in the liquid state to gas at the same temperature is 


Lone oe. 
m p dé 
This L includes the heat, which in the case of, 
say, water, increased the volume of water from its 
state of greatest density to the volume it has at the 
temperature @. 

r. Gray also shows that the heat of evaporation 
is the completion of a constant quantity of heat, 
which he calls the absolute ‘splitting heat,” and in 
addition the heat which is measured by the specific 
heat of the gas. To put it differently, by calcu- 
lating the difference of entropy for water at 
numerous temperatures for the different states of 
aggregation, first absolute of H, O without energy 
of volume, secondly water as we know it with a 
volume increasing with temperature, thirdly water 
split into single molecules, but these yet without 
motion, fourthly single molecule H, O, or steam 
gas, he shows that the difference of entropy be- 
tween the third and the fourth state is equal to 
the specific heat, at constant pressure, and that the 
whole energy possessed by the water up to the split 
and odienions state is a constant quantity at all 
temperatures for the same substance. This quantity 
is the absolute ‘‘ splitting heat,” and the ‘ nominal 

litting heat” is the splitting heat above any stan- 
d temperature. Let the absolute splitting heat 
be represented by S,, and the nominal splitting heat 
by S, the heat required to heat unit weight from 
6=0 absolute to, say, 6=400 deg., and to wholly 
evaporate it at that temperature, is: 


=8,+3" 2. 

8=8,+3h— ; 
If we write C for the part of the heat which is in 
the body at a certain standard temperature, say, 


@=274, we can determine SinS,=C-+S from Reg- 
nault’s experiments. For water S is 502.4 Centigrade 


units, 
In the analytical part of the paper Regnault’s 
formule for the pressure of vapours at given Lovee 
r 


he deduces the splitting heat, specific heat, &c, In this 
way the specific heat is found to be 3} ™. The 
m 


specific heat of steam gas s .388 at constant pres- 
sure and .277 at constant volume. Mr, Gray’s 
results, it may here be remarked, are a striking 
testimony to the accuracy of Regnault’s experiments. 

Another conclusion arrived at by Mr. Gray is that 
the value of n is probabiy exactly 2 units of heat if 
the unit be taken as for the true active heat at 
278 deg. C., water at greatest density ; but in the 
normal standard units 2=1.9898548. 


NOTES. 
Epison’s Ore SEPARATOR. 

THE Scientific American for June 19 gives an 
illustration of the new invention of Mr. Edison for 
extracting gold from the refuse ‘‘ tailings” of a 
placer, ‘This remarkable contrivance which the 
‘¢ sensation heading” writer of the New York Herald 
dubbed ‘' Edison’s Big Bonanza,” turns out to be 
nothing more than a wooden funnel through which 
the “ tailings” are poured in a stream past the poles 
of a powerful electro-magnet, which has the effect of 
deflecting the ‘* black sand” or magnetic particles in 
a branch stream towards it, and leaving the barren 
sands and non-magnetic gold to fall vertically down- 
wards into a separate receptacld. 


Tue ‘‘ Over” BripGe AT GLOUCESTER, 

The magistrates of Gloucestershire have become 
alarmed at the present condition of Telford’s fine 
stone arch bridge across the Severn near Gloucester, 
and at the suggestion of Earl Ducie and Mr. Doring- 
ton, the chairman of the Court of. Quarter Sessions, 
have requested Mr, B, Baker to advise them as to 
the steps to be taken to save the structure. The 
general body of the arch is an ellipse 150 ft, on the 
chord line, and 35 ft, rise, while the face arch stones 
are arranged in the form of a segment with only 
13 ft, rise. This complex form converts each side 
of the vault of the arch into the shape of the 
entrance of a pipe to suit the contracted ° of 
a fluid, thus lessening this flat surface opposed to 
the current of the river in flood—a point of con- 
siderable importance in Telford’s opinion, The 
bridge, which was erected in 1826 at a cost of 
45,060/., is cracked entirely through at several 
points, and exhibits other serious defects. 


Tue DIAPHOTE. 

Some weeks since (see ENGINEERING, page 361 of 
our last volume) in the course of an article on visual 
telegraphy, we alluded cautiously to the report of 
an American invention of a means for reproducing 
images electrically at a distance, This report, 
which saw the light first in a small journal—the 
Bethlehem Times of Pennsylvania—wes extensively 
reproduced by the American press, and after- 
wards in the papers of this country and the Conti- 
nent. It is worth while to place the fact on record 
that the report was entirely without foundation, 
and took its rise from a cleverly written account of 
an imaginary lecture, given before a Bethlehem 
society which has no existence. This account, on 
examination, bears plenty of internal evidence of 
its fictitious character, but that it has been uni- 
versally accepted without question, is sufficient 
proof of the clever way in which the hoax was 
managed, Nota little curious is the close resem- 
blance between ihe fanciful description given by the 
ingenious perpetrator of the hoax, and the serious 
efforts which are being made in the same direction 
by scientific investigators. 


DiurNAL RANGE OF BAROMETER, 

In a paper “On the Diurnal Range of Atmo- 
spheric Pressure,” recently read to the Meteorolo- 
gical Society by R. Strachan, he gives what are 
termed the barometric coefficients of the diurnal 
range for thirty observatories scattered about the 
globe. These were calculated from the original ob- 
servations by G. H. Simmonds. Some idea of the 
enormous amount of computation involved may be 
gleaned from the fact that all the observations em- 

loyed were taken every two hours, and had they 
ion continuous would have occupied 315 years. 
A relation is traced between the quadrantal com- 

nent and the latitude. In the tropics the effect of 
fatitude is scarcely perceptible, but from 23 deg. to 
60 deg. latitude its value decreases at the rate of 
.001 in. per 1 deg. latitude. ‘The diurnal variation 
of the meter,” said Sir John Herschel, “is a 
phenomenon which invariably makes its appearance 
in every part of the world where the alternation of 
day et night exists,” and he added that within the 











firmed the remarkable observations of Mr. De la 





ratures are the fundamental data wR po by 
Gray. No other data are introduced, and from these 





arctic circle the diurnal dies out, or rather merges 
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in, the annual oscillation. Mr, Simmonds’ data 
appear to support Sir John Herschel’s valuable 
generalisation. 


Tue Antwerp ImproveMENT Works, 
The extensive works now in hand for improv- 
ing the port of Antwerp are making considerable 
At the beginning of May the state of the 
works was as follows: The embankment connecting 
the river with the quay wall was completed. 
At the quay walls fifteen caissons had been con- 
structed up to low-water level, three were being sunk, 
and on two more the masonry was commenced ; the 
total length under construction being 1640 ft. The 
channel to the lock leading into the main dock was 
nearly completed over two caissons, the rest of the 
work was above low-water level. The entrance 
lock is completed. In the main dock about 651,000 
yards of earthwork had been excavated, the founda- 
tions of the walls were finished, and on the lst of 
April 49,760 yards of masonry were in place. Up 
to the same date the expenditure incurred had been 
as follows: 


Works __... ove ees eee 
Plantand material ... — o» 
Total... ace “_ 481,424 
A very large station is bang constructed in the 
south of Antwerp. The lands for this have all been 
purchased, and the works commenced, to be com- 
pleted gradually as the traffic requires. It has for 
nearly two years been opened for both passengers 
and goods, Adetailed and illustrated account of 
the Antwerp harbour works will be found in En- 
GINEERING, vol, xxviii. 


£ 
393,716 
87,708 


Untrep States IMMigRaATION. 

According to official statistics, 4,785,025 persons 
have emigrated from all parts of the world into the 
United States since 1861. During this period the 
greatest number arriving in any one year was 
437,750 in 1872, the least, 89,005 in 1862. In 1879 
the figures reached 250,565, an increase of 97,358 as 
compared with 1878. Judging from the returns of 
this year, 1880 will show probably the greatest 
flood of emigration yet on record. In April last 
46,821 persons arrived at New York, as against 
17,601 in April 1879. Of the 250,000.people emi- 

ting last year, 184,211 came from Europe ; 9218 
rom Asia; 20 from Africa; 53,267 from British 
North America; 1318 from the West India Islands. 
From the United Kingdom there were 78,424, being 
40,997 from England; 27,653 from Ireland; 8728 
from Scotland; and 1046 from Wales. From Ger- 
many came 43,531 ; from Austria and Hungary 7777; 
from Sweden and Norway 26,147 ; from Denmark 
3532 ; from Switzerland 3834 ; Belgium and Holland 
1952; France 4121; Italy 9027; Russia 3784; Po- 
land, Spain, and Portugal each supplied a small 
number, All the Asiatic immigrants, except 29, came 
from China, It is interesting to turn to the distri- 
bution of these various nationalities. The emigrants 
from Great Britain and British North America are 
scattered principally over the Eastern and Middle 
States; the Swedish and Norwegian are almost 
entirely confined to the agricultural districts of 
Wisconsin, and Minnesota, while the German occupy 
almost the same ground as the English, Irish, and 
Welsh, but concentrate on the west shores of Lake 
Michigan, and, of course, in almost all the populous 
centres of the Northern States, while large numbers 
are scattered throughout Texas. 


EXHIBITION OF Pruytine MACHINERY. 

An exhibition of considerable interest and import- 
ance will be opened on Morday next at the Agri- 
cultural Hall, Islington, and will close on the 17th 
inst, This exhibition will be devoted to objects con- 
nected with printing, and will include not only 
printing machines of all classes, and motors for 
driving them, but also appliances, apparatus, and 
processes: connected with the printing industries. 
Lhe manufacture of paper will be illustrated by 
complete plant, and special machines for different 
purposes, while examples of various kinds of paper 
will also be shown by different m:nufacturers. The 
several classes of lithography wil! be illustrated by 
machinery as well as by specimens of work pro- 
duced, and there will be also exhibits of methods of 
electrotyping, stereotyping, &c. Of the latter the 
new method of stereotyping by the celluloid process 
will probably attract the most attention, as it 


eppesee to possess a high commercial value, and 
pons (pod pres gly uced, Engraving on metal, 
wood, and stone will be re; ted by specimens 


of work produced by the different processes, and 








by plates in different stages of execution. Paper- 
cutting a) tus will be largely represented, and 
bookbin will also be exhibited in finished work, 
as well as that in progress, and by appliances for the 
industry. There will also be a considerable collection 
of miscellaneous machinery. The number of exhi- 
bitora is likely to be large, the catalogue including 
the principal don and provincial manufacturers 
connected with the industries concerned, and the 
exhibition itself will probably be important from a 
trade point of view. No trials wi:l be made to 
develop any special points of excellence, since the 
exhibition will be entirely a commercial one, 


An Eectric Vacuum SHUNT. 

An ingenious shunt of variable resistance was ex- 
hibited by Dr. Stone at the meeting of the Physical 
Society on June 26. Thevariableresistance was formed 
neither by a set of coils, a platinum-iridium wire, or 
a tube of water, but by a Torricellian vacuum at 
the top of a mercury column, the height of which 
could be increased or diminished at will. The ap- 
paratus consists of an ordinary barometer tube of 
glass 32 in. long, and terminating above in a short 
vacuum chamber arranged transversely, and closed 
at either end by adjustable india-rabber stops, 
through which platinum terminals are passed. The 
tube is continued beyond this chamber to a stop- 
cock, by which small quantities of air can be ad- 
mitted into the vacuum, ‘The foot of the tube is 
connected by a flexible india-rubber pipe to an open 

lass cistern, like that of a Frankland gas apparatus. 
is cistern is nearly filled with mercury, which, on 
the barometric principle, ascends the tube till the 
height of the column above the surface level in the 
cistern just balances the pressure of the atmosphere. 
The cistern is suspended by a cord over a pulley, 
and counterweighted so that it can be raised or 
lowered through the whole 32in. On passing an 
induction spark through the Torricellian chamber 
all the discharge is diverted through this shant. 
But on admitting a little air by the stop-cock to 
render the vacuum less perfect and raising or lower- 
ing the cistern, so as to lengthen or shorten the 
mercury column, the resistance of the vacuum can 
be increased or diminished within wide limits. In 
this way, according to Dr. Stone, a point can be 
found at which the induction spark due to breaking 
contact is shunted through the vacuum tube, while 
the weaker discharge due to making contact is 
arrested. Theinduction current is thus obtained in 
a single direction, a matter of some importance in 
physiological experiments. 


Tue BaLpwin Locomotive Works. 

The Baldwin Locomotive Works, of Philadelphia, 
which enjoy so high a reputation not only through- 
out the United States but almost all over the world, 
have been established for nearly 40 years. The 
first engine turned out at these works was completed 
in December, 1832, and 28 years after, the building 
of the one-thousandth locomotive was celebrated. In 
September, 1876, 4000 had been built, and in March 
last the number was increased to 5000. During the 
first 18 years the average was about 56 engines a 
year, increased to 188 per annum for the next 16 
years, and for the 3} years ending March last, this 
average was raised to 286. From 1860 to 1880, the 
average has amounted to 205 engines yearly. The 
largest production of any one year was 437 engines 
in 1873, a number that would have been raised to 
500, had not the commercial collapse caused many 
orders to be cancelled. Last year 398 locomotives 
were built, a large number for a dull period, for 
the sudden reviva: of trade towards its close affected 
the — but little. The production this year will 

robably reach or exceed 500, the trade revival 
aving produced a remarkable reaction. In the 
spring of 1878 the Baldwin Locomotive Works ob- 
tained an order for 40 locomotives for Russia. 
These 40 engines were built in 48 ‘working days, 
from the time the first boiler plates were de- 
livered at the works to when the last engine was 
completed and ready for packing. The engines 
were of the Mogul type with cylinders 19 in. by 
24 in., driving wheels 55 in. in diameter, and weigh- 
ing about 40 tons. The shortest time for com- 
pletely building an engine at the Baldwin Works 
was fifteen days, including finishing and delivery. 
The works occupy an area of nine acres, of which 
eight acres are covered over, and give employment 
to 2700 hands. The plant includes about 700 
machine tools, most of which are special ma- 
chines, and the stock comprises patterns for 500 
different t and modifications of engines. The 
smallest class of engines built by the firm are those 





for working by compressed air, weighing complete 

7000 lb., and the t are of the Consolidation 

type, weighing in working order 55 tons. ; 
Tue Water SupPLy OF GRENOBLE. 

The Municipal Council of Grenoble has now under 
consideration the execution of a project for a high- 
pressure water service to the city, to replace the 
present imperfect and limited sources of supply, 
consisting chiefly of public fountains, from which 
water has to be carried in pails for domestic use. 
M. C. Carron, ingenieur des Arts et Manufactures, 
was intrusted with the preparation of a scheme, the 

rincipal feature of which is obtaining the supply 
rom a point about 1600 ft. above the city, so as to 
secure a high-pressure supply, which shall furnish 
all the dwellings throughout, and also afford a 
means of power. The River Rive would form the 
source of supply, the water being taken off at a dis- 
tance of about 25 miles from Grenoble, near the 
little town of Oisans. It would be conveyed to the 
city partly in open conduits and partly in mains, 
the work involving the construction of considerable 
len of aqueducts. Theestimatedcost of the under- 
taking is 140,000/., and the quantity supplied per 
head per day would be over 200 gallons (the present 
population of Grenoble is about 45,000). M. Carron 
sae out that, in addition to the supply required 
or domestic and municipal pu , there would be 
an ample residue for furnishing power to small 
industries, a matter of great importance in Grenoble, 
whose staple manufacture is that of gloves, which 
are made to a very considerable extent in the 
dwellings of the operatives. There are some 2000 
sewing machines in regular work on this industry, 
and popular prejudice is constautly growing against 
them, in consequence of their injurious effect upon 
the health of the women and girls who are chiefly 
employed in working them. M. Carron points out 
that hydraulic motors could be furnished and worked 
by the municipality at a charge of 2d. per day, and 
that a necessary consequence, apart from the re- 
moval of the injurious effects on health, would be an 
increased productive power, and consequent benefit 
to trade. In addition to this special class of industry, 
there are, of course, numerous operatives requiring 
small power, and who, it is alleged, would gladly 
avail themselves of a cheap means of power. Large 
motors could also be supplied in the same manner, 
The net revenue from these sources would, it is 
estimated, amount to 7200/., or to 5 per cent. on the 
expenditure, apart from the income to be derived 
from the sale of water for general purposes, and the 
benefit that would accrue to the manufacturing 
population from increased power of production 
under more favourable conditions, 


Tue RESONATOR. 

Under the above name Signor Alberto B. Bach 
has recently devised and introduced a very simple 
and apparently very effective appliance for increas- 
ing the volume and power of the human voice when 
singing, and on Tuesday evening last a lecture on 
the subject was delivered at the Royal Academy of 
Music, the use of the resonator being illustrated by 
Signor Bach himself during a concert which followed 
the lecture. In the course of his lecture Signor 
Bach described the mechanism of the vocal organs, 
and explained the modes in which their power could 
best be developed, and amongst other points he 
directed attention to the office performed by the hard 
portion of the palate, this acting as a kind of sound- 
ing board when the mouth is open for singing. It 
is for the purpose of increasing the efficiency of the 
Serer in this respect that the “‘ resonator” has been 

esigned. The instrument consists of a gold plate 
fitted to the roof of the mouth, close above ‘the 
upper teeth—much in the same way as the gold 
ate of a set of artificial teeth—the plate having 
attached to it another gold plate which is convex 
downwards in both directions, A hollow sounding 
board—if we may call it so—is thus formed, which 
has a remarkable effect on the volume of sound 
roducible by the person wearing the instrument. 

e@ resonator appears to have no prejudicial 
effect upon the distinctness of articulation, and 
Signor Bach states that it can be used without the 
slightest inconvenience after a moderate amount 
of practice. Of course, as Signor Bach remarks, 
the resonator will not give a good voice to any one 
who does not already one, nor will it eradi- 
cate any faults in singing, but properly used it cer- 
tainly — to have a remarkable effect in in- 
creasing the power of the sound which a singer can 
produce, and this without deteriorating its quality, 
or increasing the effort required. n ‘Tuesday 
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evening several songs were admirably sung by Signor 
Bach to illustrate the effect of the resonator, and with 
highly satisfactory results. The conditions on Tues- 
day were, however, scarcely such as to show fully 
the power of the instrument, The hall of the 
Royal Academy of Music has good acoustic proper- 
ties, and Signor Bach’s voice filled it easily without 
any aid from the resonator, so that the increased 
volume of tone produced by the use of the latter 
was not so marked as it would have been in a room 
of greater capacity. As Signor Bach points out, 
now that monster concerts are the fashion, the 
resonator appears likely to prove a valuable assist- 
ance to vocalists. 


Prices or IRoN AND STEEL IN. THE UNITED States. 
The annual report of the secretary to the American 
Tron and Steel Association contains statistics of the 
United States metal industries, of high interest. It 
is from this report that we obtain the information 
contained in this and some subsequent notes. The 
seven years ending with 1879 have formed a period 
of great difficulties, characterised by long continued 
and disastrous depression, which only commenced 
to pass away with the close of last year. The lowest 
rices were touched at the end of 1878 and the 
eginning of last year, and were succeeded by a 
rapid and excessive rise, which was, of course, only 
temporary. The following list shows the highest 
and lowest quotations : 




















» P 
7 3 + ge: 
ing S. om 
BS | me | 5 
SE |e | £5 
dols. | dols. | dols. 
No. 1. Anthracite foundry pig .| 16.50 | 43.00 | 25.0 
Car wheel pig ... ana =. 28 63 50.0 
Bar iron ae mote ..| 40.82 | 89.60 | 56.0 
Iron rails ..| 81.50 | 68.00 | 50.00 
Steel rails ; ..-| 0 85 65 
Old iron rails ... one ..| 18 44 26 
No. 1 wrought scrap ... eos .. | 20 42 25 
Connellsville coke nad Sie Si 90 cts.| 5.50/ 2.50 





Naturally the exteut of importations has fluctuated 
in an extraordinary mavner, culminating with the 
temporary rush towards the close of last year. The 
maximum and minimum quantities of the principal 
= between 1873 and 1879, have been as 

o! 











llows : 
l 
— Lowest. Highest. 
ene © | a | 

| Tons. | Year. | Tons. | Year. 
Pig iron . 61,165 | 1874 | 346,672; 1879 
Steel rails ‘ii east tn 159,571 1873 
Bar iron --| 24,591 | 1875 48,840; 1879 
fron rails... ik tas — on 99,201; 1873 
Old and scrap iron ...| 25,856 1875 ane 1879 





Previous to 1873, the importation of iron rails 
had been very considerable, amounting, for example, 
in 1871 to 566,202 tons. The importation of hoop 
iron ten years ago was yery large, but it gradually 
decreased, and again recently became consider- 
able. With the renewai of trade activity the im- 
ports of iron ore were pushed last year to an un- 
paralleled extent, reaching no less than 284,141 tons, 
while the first three months of the present year 
show a total of 93,541 tons. Compared with the 
business of previous years this increase is enormous, 
the highest previous figures not having reached 
100,000 tons. During the fiscal year ending June 30, 
1878, the quantity imported was 29,785 tons, 

ProGREss OF AMERICAN ENGINEERING. 

At the recent meeting of the American Society 
of Civil Engineers, Captain J. B. Eads was elected 
President. Amongst the papers read was a very 
interesting one on the progress of engineering in 
America by Mr, O. Chanute, chief engineer of the 
Erie Railroad, and vice-president of the Institution. 
We shall in a future occasion allude in more detail 
to this paper, but in the mean time we give some of 
the facts which it contained. There are upwards 
of 86,000 miles of railways in the United States, 
or 43 per cent. of the whole railroad mileage of 
the world; the average cost of construction has 
been 11,800/. per mile, and the mean interest paid 
on the invested capital is 3.93 per cent. There 
are 3500 miles of horse railroads, and New York 
possesses about 12 miles of elevated railway cost- 
ing about 60,000/. per mile. Of bridges there are 
900 miles, one-third of iron and stone, and two- 


thirds still of timber, but these are being replaced 


with more durable material. The chief cause of 
accidents to railway bridges is the derailment of 
trains, In river improvements the most noticeable 
is the construction of the jetties at New Orleans, 
so ably carried out by Captain Eads, at an outlay 
of rather over 1,000,000/. sterling, while the im- 
rovements of the Mississippi, the Ohio, and other 
arge rivers is being constantly carried forward, 
at great expense but with enormous advantages to 
shipping. General Newton, who removed three 
acres of ne rock at Hell Gate in 1876, is 
now occupied in the preparation for blowing up 
eight acres of obstruction, the Flood Rock, At 
Hell Gate, 4727 mines were fired simultaneously, 
the charge consisting of 47,000 lb. of rock powder 
and dynamite, At the beginning of this year there 
were in the United States 119,042 miles of tele- 
graphs representing 299,250 miles of wire, not count- 
ing district, private, and fire telegraphs, and there 
are 121,000 telephones in operation. Thirty years 
ago the Union possessed 50 gas works, now there 
are 900 companies, with a collective capital of 
40,000,000/. The quantity of gas made last year 
was 20,000,000,000 cubic feet, produced from 
2,000,000 tos of coal. The price of gas is far 
higher in the United States than here, and probabl 
will remain so for some years to come, through 
an absence of competition. ‘There are 569 American 
and Canadian towns supplied with water furnished 
through 13,000 miles of pipe, of which 10,000 miles 
are of cast iron.’ In the perfection of agricultural 
implements the progress has been perhaps more 
great and varied than in any other branch of engi- 
neering. The improvements in the construction of 
ploughs, over the form in use in 1850, represents 
an estimated annual saving in labour of 1,000,000/., 
and it is claimed for the efficient self-biuders and 
reapers, which are stated to be now working well, 
that the economy effected is equal to the value of 
one-third the crop, or some 20,000,000/. per annum. 
This latter is a large figure, and based, we imagine, 
on deduction rather than fact. * 


AMERICAN ENTERPRISE IN Russia, 

According to the Philadelphia Times, a- great 
American enterprise for developing the mineral re- 
sources of Russia is now being organised, the special 
object being the opening up of the great iron and 
coal fields near the Sea of Azof. According to the 
authority quoted above, the Czar has granted a 
valuable concession to Mr. Wharton Barker, a 
citizen of Philadelphia, and agent for the Russian 
Goverpment in the construction of the cruisers 
built by Cramp and Sons, two years ago. ‘This 
concession — the sole right of opening up 
the Donetz coalfields (vide ENGINEERING, page 169, 
vol. xxvii.) north of the sea of Azof; the iron de- 
posits of Krivoi Rog north of the Crimea; the 
construction of a railway system from the Sea of 
Azof to a distance of 200 miles to the north; the 
establishment of a large shipping port; and the 
erection of Bessemer steel works, grain elevators, 
&c. This important concession is to extend over a 
period of 80 years. As soon as the privilege was 
granted, a staff of engineers, under the charge of 
Mr. H. A. Vezin, of Philadelphia, was sent to Russia 
to examine the district, and report upon the whole 
subject. These reports,» completed some time 
since, were of so satisfactory a character, that the 
preliminary expenses for the undertaking were at 
once subscribed. Mr, Barker, who left America 
on June 16 to commence operations, was accom- 
panied, amongst others, by Mr. Mac Veagh as 
legal adviser, Mr. John Fritz, of the Bethlehem 
Tron ee Tb Mr, Hinchman, of the Pennsyl- 
vania Steel Company, and Mr. 8S. T. Fuller, chief 
engineer of the Philadelphia, Wilmington, and 
Baltimore Railroad. The Philadelphia Times was 
informed by Mr. Barker, amongst other matters, 
that it was intended to establish the shipping port 
‘* probably near Taganrog, on the north shore of the 
Sea- of Azof, opposite the mouth of the Don. 
Mariapol, a town 140 miles south-east of Yekaterin. 
oslay is another place we have in view. In regard 
to the iron interest, we intend to build rolling mills, 
blast furnaces, &c., and engage Jargely in the manu- 
facture of iron and steel. There is no better ore in 
the country than that produced in Southern Russia,” 
Mr. Barker states also that at least eight millions of 
dollars would be required if, after the reports of the 
special staff now on their way to Russia, the scheme 
is carried on, The whole of this large sum has been 
subscribed in New York and Philadelphia. 

The Bulletin of the American Iron and Steel 





Association in referring to this project, states 





that it is understood that Mesars, Thomas A. Scott, 
Abram S. Hewitt, Cyrus Field, H J. Jewett, 
and others, are interested with Mr. er in this 
undertaking, and that a joint-stock es ag wen 
been formed, to commence operations if Mr, Barker 
accepts the Russian conditions, From this last 
paragraph, and the fact of a legal adviser accom- 
ope the expedition “to examine fully into the 
egal questions of the concession,” we imagine that 
the said concession is not yet in definite shape. 
PRESERVING RaILway SLEEPERS. 

The results of the experience on German and 
Austrian railways of the relative durability of im- 
ponies and unimpregnated wooden sleepers has 

n made the subject of a valuable paper contributed 
to a recent number of the Organ ftir die Fortschritie 
des Eisenbahnwesens, by Privy-Counsellor Funk, of 
the Cologne and Minden Railway. In this paper Herr 
Funk first deals generally with the natural causes 
which give rise to the decay of wood and with the 
various modes of preventing that decay. Of the 
numerous preservative processes four 
only have so far acquired any importance, 
namely, the impregnation of the wood with 3} 
sulphate of copper, (2) corrosive sublimate, f 
chloride of zine, and (4) creosote. All these pro- 
—<e _— = used in Germany and + yest —_ 
the general r SS eee eeper dealt 
with have been found to be as follows : of 





























Cost per Sleeper. 
Method of Impregnation. Oak. Beech. Fir. 
From| To |From! To |From| To 
aijaj;asjalala- 
Chloride of zinc .., 2.9 68 | 5.95) 96 3.85| 6.2 
Sulphate of copper __....| 4.35 91 | 10.9 | 12,15) 7.25| 10.3 
Corrosive sublimate (not 
under pressure) 10,05 | 12.16) .., oe =| 12.15| 194 
Creosote (under pres- 
BUTE) ne see woof LOT | 16,8 : |. 21.6 17.75 | 27.95 











It will be seen from this Table that as far as cost 
is concerned the results are greatly in favour of the 
chloride of zinc treatment, while as regards the 
durability afforded, this material and the creosote are 
stated to afford equal results, The life of sleepers both 
impregnated and manne of course depends 
largely upon the nature of the timber, the manner in 
which the timber is treated before being made into 
sleepers, and the nature of the ballast in which the 
slee are laid, but by dealing with large numbers 
of sleepers employed under different conditions a 
fair idea can be obtained of the value of preservative 
ee. According to Herr Funk the average 

ife of unimpregnated sleepers on German and 
Austrian railways up to the present time has been 
as follows : 


Years. 
Oak sleepers 13.6 
Fir 7.2 
Pine ,, 5.1 
Beech ,, vt 3.0 


On the same lines the average lives of sleepers 
properly treated and impreguated with creosote or 
chloride of zinc under heavy pressure have been : 


Years. 

Oak sleepers ove 19.5 
Fir ” ove oe 14 to 16 
Pine ,, oe “én ove . 8 to 10 
Beech ,, a 5 . 15 to 18 
The prolongation of the life of the beech slee 


by the impregnation is most remarkable. err 
Funk adds that the average life of 831,341 pine 
sleepers impregnated on various systems, and used 
on thirteen German railways, was fourteen years. 
These results are very satisfactory, and it is not to 
be wondered at that the impregnation of sleepers is 
being largely practised in Germany. In 1868 
twenty-eight lines were using processes of this kind, 
while according to returns made at the S 
Technical Convention in 1878 forty lines were then 
employing impregnation. Of these roads five used 
sulphate of copper, eight corrosive sublimate, thirteen 
creosote, twenty chloride of zinc, and five a mixture 
of chloride of zinc and creosote, several of the lines 
using more than one system, It has been found 
that even with impregnated ties the durability is 
romoted by a thorough air drying of the tim 
fore treatment, while timber felled in winter is 
also found to make more durable sleepers than that 
felled in summer, although the difference is less 
marked in impregnated than in unimpregnated 





sleepers. 
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THE DUSSELDORF EXHIBITION. 
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Wi 





Ws publish this week a perspective view of the Main 
Exhibition Building, showing the aspect which it presents 
from the Zoological Gardens. We have in our two pre- 
vious notices, May 26th and June 11th, given the general 
particulars of this building, and need only mention here, 
therefore, that the main entrance is from the short 
facade, in our illustration on the right hand. The good 
effect of the whole building, considering its temporary 
character, will be apparant even from this small picture. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-fron Market.—The pig iron warrant market 
again took an upward turn last Thursday, and prices closed 
1s. per ton over those of the previous day. Business was 
done during the forenoon at from 47s. 9d. to 48s. 6d. cash, 
and the close was sellers at 48s. 6d. cash, and buyers 1d. 
per ton less. In the afternoon from 48s. 74d. to 48s. 10}d. 
cash, and from 48s. 6d. to 48s. 9d. one month were the 
quotations, and at the close of the market there were 
sellers at 48s. 10}d., and buyers offering 48s. 9d. cash. 
Friday’s market opened strong, but as sellers became more 
numerous the prices gave way, and closed at the lowest, 
being 4}d. under the previous day’s close, and 3d. under 
the closing quotations of the previous Friday. Transac- 
tions were reported at the opening of the forenoon market 
at 49s. to 49s. 1}d. one month fixed, and at 49s. 1}d. cash, 
the price receding quic to 48s. 9d. cash. A large 
amount of business was also done at 48s. 9d. one month 
fixed, after which there was a gradual improvement to 
49s. cash paid, and the close was sellers and buyers at 
48s. 10id. cash. At the opening in the afternoon 48s. 9d. 
cash was accepted, then 48s. 6d. cash, and 48s. 4}d. one 
month fixed and cash, improving to 48s. 6d. cash paid, and 
still sellers at the close. Over the week there was a 
difference of 2s. 8d. per ton between the highest and lowest 
quotations. On Monday the market was less active, and 
prices at one time suffered a decline to the extent of 8}d. 
per ton, but a recovery to within 1d. of that amount was 
secured by the close. There were transactions at the open- 
ing of the forenoon market at 48s. 6d. cash, the price then 
receding to 47s. 8d., but closing with buyers at 48s., and 
sellers asking 14d. per ton higher. In the afternoon the 
quotations ranged fom 48s. to 48s. 7d. cash, and the 
market closed with. sellers at 48s. 5d., and buyers at 
48s. 4d. cash. ‘The market was quiet at the opening 
terday forenoon, and subsequently became a little 
er. The earlier transac’’°1s were done at 48s. 14d. 
cash, then there was a nal improvement to 48s. 6d. 
cash and one month paid, und the close was sellers at the 
top price, and buyers offering 1jd. per ton less. 
Quietness was likewise the rule in the afternoon, and 
business was done at 48s. 5d. down, 48s. 1d. cash, 
the close being rather buyers at 48s. Ojd. cash. The 
market opened weaker this morning with business at 
48s. 3d. r which 48s. 4d., 48s. 44d., and 48s. 5d. were 
soon paid, closing with buyers at 48s. 4d., sellers 49s. 5d. 
In the afternoon a good few lots were done at 48s. 6d. 
prompt and one month, after which it became a little 
easier with business at 48s. 5d. cash, sellers over buyers 


48s. 4d, The + fluctuations in price that have recently 
occurred have m chiefly ca’ by the exigencies of 
speculative : 80 that the prices of warrants are 


not at the t—as they usually are—an index of the 
actual condition of trade. In consequence of the warrants 
largely by investors, buyers have 

higher quotations in order to be able to 
obligations. The circumstance that warrants 
are so scarce in the market is being taken advantage of by 
the = who call up their open contracts with the 





—s have been firm, even though the output continues to 
greatly in excess of the consumption, and though the 
stock of warrants has lately been increasing at the rate of 
upwards of 1000 tons per week. Second-hand holders are, 
however, in some instances, willing to accept of prices 
which are from 1s. to 2s. 6d. per ton lower than the official 
quotations. The shipments of pig iron for the week ending 
26th June amounted to 11,514 tons, as against 7074 tons 
in the corresponding week of last year. At the end of last 
week the stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 448,127 tons, showing an 
increase for the week of 1157 tons. There are still 116 
blast furnaces in actual operation as compared with 88 at 
the same time last year. 


Clyde Shipbuilding Trade.—During the month pe 
closed there has been a large amount of tonnage launched 
from the shipbuilding yards on the Clyde, no fewer than 
29 vessels having been turned out, of an aggregate of 
22,500 tons, or an increase of 10,000 tons over the output 
in the corresponding month of last year. As compared with 
the shipping launched during the first six months of last 
year there has been an increase of 17,300 tons this year, 
the total.amount turned out up to this date being 112,000 
tons. There are now about 100 vessels in course of con- 
struction or about to be commenced, so that there is a fair 
amount of work for a good many months to come; and 
several new contracts are likely to be closed soon which 
will still further add to the briskness now happily bein 
experienced on the Clyde. Among the vessels launch 
during the month there were none rated at over 2800 tons, 
but there were at least four of upwards of 2000 tons. One 
very large steam yacht, the Caterina, of 600 tons, was 
turned out during the month, and the month’s work also 
included six iron barges which were built and shipped in 
pieces. 

The Imperial Russian Yacht.—The wonderful yacht 
which has been for a number of months in course of con- 
struction at the Fairfield Shipyard, Govan, is so far com- 
nage that it is intended to launch her this day week. 

he will be named the Livadia, after the palace of the late 
Empress of Russia, on the coast of the Crimea. 

Inspection and Opening of the Oban Railway.—Major 
Marindin, Government inspector, arrived at Dalmally 
Station from the south on Monday evening, and yesterday, 
in conqnng with a party of the directors and officials of the 
Callander and Oban Railway Company, he made an in- 
spection of the last section of the line, that extending from 
Dalmally toOban. With the view of giving some éclat to 
the fact that the railway is now complete all the way to 
Oban, there is to be a grand celebration at Oban, the 
capital of the West Highlands, the eat coming in many 
cases all the way from London, including a party of the 
London and North-Western Railway Company’s directors. 
Two special trains left Glasgow early this morning convey- 
ing gentlemen who have been honoured with invitations to 
** assist at this important celebration.’’ The railway will be 
opened ag: mee for passenger traffic to-morrow, and 
thenceforth there will be some four or five trains each way 
daily. Much interest attaches to the event of this day’s 
celebration. It will now be possible for rs to do 
_ whole distance from London to Oban in about fifteen 

ours. 





NOTES FROM THE SOUTH-WEST. 

Swansea.—The steam coal trade has been fairly active, 
although the returns do not show quite such large ship- 
ments. This is not to be wondered at, as at this time of 
the year the steam coal trade is generally sluggish. Former 
prices are well maintained, but without a prospect of an 
advance. The iron trade is depressed. It is generally be- 
ater =) aria that the lowest level in prices has n 
reached. 


Dare Valley Coal Trade.—This branch of the business 
of the Great Western Rail showed an increase of 
corresponding month of 


11,000 tons last month over 











Another additional locomotive has now been 


last 
added to the section, thus making four in constant omer 
e 


ear. 


ment. It is from this direction that a t deal of 
coal worked by Sir George Elliot is forwarded. The 
Bwlifa, another large colliery, is also on this line. 


Newport.—The imports of iron ore were heavy last week, 
reaching 15,518 tons, as inst 13,595 tons in the previous 
week. The quantity of — oversea was 21,288 tons, 
as against 22,088 tons in the previons week. Of iron 
2611 tons werecleared foreignwise, as against 3403 tons in the 
previous week. A considerable quantity of rails, spiegel, 
pig iron, tin, and wire is being sent to the United States. 
The general tone of trade is somewhat depressed. 


The Forest of Dean.—The coal and iron trades of this 
district are generally depressed, with scarcely any demand 
for pigiron. Stocks of pig continue to increase. Forest 
makers of crude iron adhere to their old brands, and in 
times of low prices the poorer iron of other districts is taken, 
even by | consumers. The tin-plate trade is by no 
means active, and where the mills are kept regularly on it 
arises from the proprietors having made heavy contracts 
some time since. 


Rhymney Iron Company (Limited).—In June, 1879, 
this company had four, whilst they have now seven fur- 
naces in blast, five of which have been enlarged and raised 
toa height of 60ft.; and a sixth will be completed and at 
work in about ten weeks. A new and powerful blowing 
engine will also be completed at the same time. The weekly 
production of the blast furnaces is now about 2000 tons, 
against about 1300 tons at this time last year. The pro- 
duction of ingots has been increased from about 1000 tons 
to about 1400 tons per week, and a fourth converter is in 
course of erection, which will produce a further increase. 
For the more economical manufacture of steel rails, a new 
reversing mill engine of approved design has been erected, 
and has recently been pat to work. Steel boilers of im- 
proved construction have also been provided for this and 
other high-pressure engines. The great increase which is 
taking place in the production of the works has necessita 
@ corresponding increase in locomotive power, and some 
extra wagon stock has for the same reason been obtained. 
The extension of coking is being continued. Thirty-three 
more ovens have been erected, and about eighty ovens have 
been rented on reasonable terms. 


Cardif.—The demand for steam coal from this port 
seems to be'on the increase, orders having arrived very 
freely from almost all directions, althongh at present no 
perceptible change in prices has taken place. Thesudden 
influx of orders, however, been the means of making 
prices firmer than they have been for some time past. 
House is not so much in uest, but still merchants 
and colliery proprietors have plenty of orders waitin 
execution, especially for small or smiths’ coal. The deman 
for coke is not so good, but prices remain firm. The ship- 
ments of iron were considerable last week, nearly 5000 tons 
more having been shipped than during the previous week. 








LonDoN ASSOCIATION OF FoREMEN ENGINEERS AND 
DravuGutTsMEN.—The fifty-fourth half-yearly meeting of 
members of this institution is appointed to be held on to- 
morrow Cseeter? evening, at the Cannon-street Hotel. 
On this occasion the balance-sheet for the past six months 
together with the report of the auditors thereupon, will be 
presented, and we are given to understand that, notwith- 
standing the great depression in trade which has marked 
the period in question, both documents will be found to be 
ofa highly satisfactory nature. After the discussion of 
these matters and the election of several new members Mr. 
James J h Pike will read a r, illustrated with 
models ant Gngntamsy on “ Nutt’s vements in Steam 
Boilers, for Economising Fuel and venting Smoke.’ 
The ordi business of the sitting will commence at 7 p.m. 
and the ing at 8. At the last-named hour visitors will 
be freely admitted, and they may also join in the subse- 
quent discussion. Mr. Newton will preside. 
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WATER SUPPLY, VIZ., WATER 4. It is also perfectly proved that silica in a nascent (or; and getting every step, it would reach collecting 
PURIFICATION. soluble), or approximately nascent condition, hasa great oF angel be led to the distributing wells or 

affinity for ammonia, the latter py Ay fact the main | reservoirs as the case might be. 

To THE EpITor oF ENGINEERING. vehicle by which silica is conveyed to the interior of grow-| But even then the consumer may find himself mis- 
S1z,—The correspondence which has lately taken place ing plants. , taken if he thinks that else remains to do, and that 
in the public press proves the interest almost every one - Lime and magnesia, and for the matter of that about | he can remain sure that he will henceforth enjoy the 
es in the water supply of London principally, and in| all earthy or mineral substances, have also, when in a/lurury of pure water. As long not 


that of large towns incidentally ; but it ey yer to me that 
the purification of the water we may be able to get has 
been rather overlooked. 

Taking a supply of water, for domestic , from 
the Thames above the point reached by the tides, as the 
only ible source, it still remains a problem waiting for 
solution to know how to purify and to clarify that water 
sufficiently well to. render it fit for human consumption and 
domestic purposes. 

In other words, how to quickly, entirely, and inexpen- 
sively convert polluted into spring water, bright and fresh, 
pure and wholesome, has not yet been shown. 


It may be perhaps that the explanation of this rather | be 


backward condition of the treatment of water may be 
found in the fact that in devising plans of filtering beds 
and in selecting the filtering agents, the engineers en 

have too seldom consulted their natural friends and allies, 
the chemists ; that they have too readily adopted what 
materials they found ready at hand, or which, in their 
opinion, were likely to clarify water, without perhaps 
thinking that other materials, or it might be the same 
treated differently, would act more efficiently in quickly 
clarifying water, but also would, at the same time, purify it: 

Now, however, that the water question is receiving 
attention, it may be worth the while to ventilate the sub- 
ject from the chemist’s point of view, and to see whether, 
with existing sources of supply, and with little or no altera- 
tion to present appliances, a purer quality of water could 
not be obtained. 

Although, at first, I only take the water for domestic 
purposes, I think I shall be able to show hereafter that the 
principles I propose to apply to the purification and clari- 
fication of water, also are applicable to the treatment of all 
refuse liquids from industrial works or from the drainage 
of towns. 

To better understand what treatment any water should, 

rationally, be subjected to, so as to render it equal to spring 
water, it may be as well to first recall to mind what is 
done, what are the materials used, and in what state they 
are used by Nature, who thoroughly clarifies and purifies 
water committed to its care, and without wasting any- 
thing. Well, in Nature one thing grows at the nse of 
another, but whether it is a plant or a stone, a fish, or a 
man—anything to be assimilated by on ee or living 
beings— must be in a state which may be called ‘ nascent,’ 
pod is soluble, or must be first made to revert to that 
state. 
Every molecule of matter, whether composed of compound 
or simple atoms, seems to have a form of its own, and until 
it has reached or assumed this form or state of segreee 
tion, it is in the nascent or allotropic condition. ile 
in this nascent state its tendency to unite with other bodies 
which have an affinity for it is wonderfully increased ; 
indeed, it is often the only condition in which two sub- 
stances can unite. 

Lime and magnesia, when recently slaked, are capable of 
uniting more freely with other substances; if, however, 
the slaked lime or esia is kept fora a Son even 
although perfectly excluded from the air, it wi ually 
assume the form of nules, and subsequently of crystals 
or the lowest form of organism ; and these organisms seem 
to possess a degree of resistance to external force analogous 
to the resistance of higher organisms; indeed, the more 
perfect crystals, of the same substance in the same solu- 
tion, will grow and become more perfect at the expense of 
those which are irregular, which in their turn grow at the 
expense of the substance in the nascent state. Upon this 
principle the imperfect crystals pe A be said to be approxi- 
mating to the nascent state or allotropic condition whilst 
the perfect crystals are in the norr It may be easily 
imagined that if the example of Nature is acted upon in the 
formation of a filtering bed, the substances employed, if 
used in the proper state, will slowly grow or swell at the 
expense of the same substances, or of those they may have 
an affinity for, which they may find in water brought into 
contact with them. 

The proper state of these purifying and filtering sub- 
stances, of course, must be that icular condition in 
which they will most readily assimilate, or combine with, 
their congeners or their friends. 

It natarally follows from the above theory, that given 
any kind of water, holding known substances in solution or 
otherwise, a filtering bed may, almost in all cases, be so 
compounded as to remove the greater portion, if not all, of 
these substances. For example, amongst others : 

1. It is well known that alumiua when near to the 
nascent state, or when forming soluble compounds with 
other chemical bodies, will most readily combine with 
vegetable matters for which it has a peculiar affinity; so 

+ indeed is this affinity that when pure and white, if it 
is washed with water slightly coloured with organic matter, 
alumina will remove that colouring matter from the water. 
It forms with these o ic matters insoluble compounds 
and, therefore, efficiently removes them. The various dye- 
ing processes are based on the properties of this earth. 

. It is also well established that spongy iron or iron in 
a state of great division, is very active in promoting the 
conversion of ammonia from the organic or i 
to the basic state. All the higher metals in similar 
division more or less possess the same property. 

3. Woed charcoal has properties too well known to need 
description, although it is commonly credited with man, 
it does not possess at all. The same may be said of ani 

. The latter, however, owes its most valuable 
property to the fact that its earthy component parts are in 
an approximate nascent st~:». : 


ight that 
buminoid | or another the water of ihe tnock: teatananl 








favourab‘e state, affinities more or less pronounced for their | ad 


co in the soluble state or for other substances in 
similar condition. 

With these facts in mind is it possible to treat materials 
containing the above substances, so as to render them 
i d clarifying polluted water quickly, 


active in purif, ani 
completely, and inexpensively 

The only answer I can give is “‘ Yes,”’ and my next task 
is to prove it. 

All the n materials for the formation of a 
scientific bed for the purification of water can easily be 
found in any quantity, and by a very simple treatment can 
made to assume that state in which they are most active, 
viz., the approximate nascent state. To wit : 

1. Clay contains, as every one knows, silica and alumina, 
and these two substances can easily be loosened from each 
other. It also when properly selected contains iron, lime, 
and magnesia ; but if these are deficient in quantity, they 
can be supplied easily. 

2. Sawdust, peat, leaves, mould, or any other vegetable 
matter can easily produce the charcoal required. 

Infact the active ministers of purification are silica 
alumina, charcoal, lime, and magnesia, with imi! 
power to add to their number according to circumstances 
and to the duties to be performed. 

Now these ministers of purification are not to be pre- 

jared one by one, and then mixed together ; they are all to 
& manufactured, t is to say, turned into the state in 
which they act best, at one and the same time, and when 
ready for use they will be found to form a perfectly homo- 


poe granulated material, assuming all sizes and in the | y 


+ possible condition for filtering efficiently. 
How to use this compound material for large filtering 
beds is the next point to examine, or, I should rather say, 
how should a filtering bed be constructed so as to use the 
material filtering to the best advantage, and to insure the 
full result? 

For reasons hereafter to be seen, upward filtration is the 
only one adapted to my scheme. 

The main features of the bed need not be different from 
those — mes — beds. aa see to the 
treatment of water, belongs by right the engi ing 
branch, and therefore I am necessarily reticent. i should, 
however, recommend a bed more conical than those made 
at present, thus : 











My principal reason for advising such a shape is to give 
more time to the water to through the different stages 
of the bed gradually as the granulation of the material 
composing it becomes finer. 

I should also increase, if possible, the depth from 6 ft. 
(the most usual depth of sand bed) to 10 ft., and give at 
least 3 ft. of space above, making the total height of the 
embankment or excavation 14ft. Now the bed is con- 
structed, the water gradually passes t h the different 
layers of a filtering material, and gradi loses the im- 
purities, organic, earthy, or mineral, it holds in solution or 
suspension ; and gradually, too, the albuminoid ammonia 
it may contain gets converted into the basic state, when in 
its turn it is taken by the silica, and ly it reaches the 


upper surface of No. 5 , when I in desire to take 
a leaf out of Nature’s and ins of having in No. 6 
a vast of still water, I propose to grow a beautiful 
little forest of willows. Now to explain: 


It is well known in agricultural chemistry that ammonia 
is the vehicle which carries silica into the interior of plants 
through their numerous rootlets; the ammonia eva- 
porates and leaves the silica d ited 
or element of strength on the stems 
rootlets of the willow-tree are 
fanction of purging the water from 
and from, perhaps, other i nitrogeno 
such as nitrites and nitrates, &c., and the 
for basket-making would weil repay for the 
Ley tage: growing bed, and for keeping the surface 
This No. 6 wing layer would be entirely composed of 
coarsely broken up chalk and fine sand. 

If any one on woody hills looked at a brook starting from 
a pond or o pest Ove one can see that after running a few 
yards ona of nerd, its water becomes as bright as 
crystal, whilst on both sides of it luxuriantly aquatic plants 
may grow. The examination of these plants show that 
they are ighly ¢ with silica; they are beautifully 
pliable, yet they break sharp. The fact is that what 
amount of silica the plants immediately growing in or 
round the pond or bog could not absorb, | apn ‘eed the 
plants alongside the course of the brook. But last though 
not least, the cascading of the f 
another gives to what ammonia may remain unused a chance 


im tne alr. 
It looks curious at first if through one cause 


impeded 
it immediately affords food to new plants. P because | i 
the silica left in the water by the ammonia 
had not had time yet to join its congeners, the stones, and, 


being fond of ammonia, it attracts it from the atmosphere. 
ae Celie hon la: : filtering bed 

over No. 6 or growing layer of my 

layer of gravel through which the water would 

from below, and over which, after cascading on the stones, 





town to supply itself with i 
— = Nad not R: grey lage — ve of supply 
its neighbour. e , sewage very ari- 
fication by the same method, and, moreover, its poo nar 
would prove lucrative. I fancy I can see many smiling at 
the idea again of ing sewage into manure 
after the many failures which have recorded in past 
ears, as the end of all attempts in this direction. 
stick was got hold of by the end by all, and myself 
included, who attemp to do anything with se . Of 
eoures i sewage there ave two sopeccie materiale Oi be 
sy eats 
; ma in suspension. 
a op a 
in suspension in water com sew- 
age are perfectly useless, and should be wet cia at aoe 
before any attempt is made at filtering. They should be 
ipitated and calcined to be used afterwards on the 
Ritering bed itself. 
Then the oe gs | clear, but by no means pure, 
water in passing throngh a filtering bed made as for the 
better quality, would be gradually purified. All the sub- 


stances in solution in commen ae in the nascent state, 
and if an opportunity is given of traversing several 
layers of their , or of other substances for which 
they have an ity, in a state which will attract 
them, there can be no doubt that they will be gradually 
removed from the sewage water, and go and form a valu- 
able manurial compound. Now this result would un- 
doubtedly be attained by the materials I propose to use. 
The only difference I should make between the filtering 

for se’ and that used for its more respectable 
parent would be to dispense with the top layer of gravel, 
and instead of growing only willows, I should grow any 


Bo i ee haps that wheat 
may seem surprising to many per! wheat, 
barley, or anything else should grow on a soil almost 
entirely composed of sand. Nothing is more certain than 
that is nearly a matter of course. I have now some 

growing in previously washed sand ; but independently of 
my own experience there is that of many eminent men. 
I will here relate some curious ents made more than 


thirty years ago, and conclusively proving the soundness of 
my views. I take the i ist’s is: 

45 i that plants imbibe their food 
through the a) res of i , and 


that the most im e 
how natural the inference that 
solubility is attended to the better. Such .I have found to 
be the case in some most carefully conducted ts, 
carried on in the outskirt of the city of Bath, where in 

ion with the late Mr. Henry J. Hotheit, I tried 
of the supernatant water of sewage, after 
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FOREIGN AND COLONIAL NOTES. 
still takes more than 


; | delivered, the work plant 


turning out 200 car my per day, and 25 tons of Pf other 
castings for car-buildin; Messrs. H. Hop- 
kins and Co., of St. tok bridge builders, are about to 
erect extensive buildings near the Laclede Rolling Mills. 
They will give employment to from 175 to 200 workmen. 
The Wang: Boiler orks, St. Louis, are fall of orders. 


Rolling Stock on the Northern of France Railway.—In 

the ie conte ot of last the welees of the Northern of 

oy Cont contractors em- 

plored ti the company, eed to undertaking = 
ocomotives and tenders, 59 first-class eae, 

second-class carriages, and 2150 trucks. On the PR 

hand, 26 locomotives, 19 tenders, and 1 first-class passenger 

ithdrawn from service in — ‘our new 

by the com- 


worked by it. 


crrriage were wi 
locomotives and four new tenders were ins 
es 
se and 
in 1 was 779, 6321. Farther 


last year upon the F ary: 
he cost of the rolling 

stock are now in course of execution, 
Of this new 


the North ero 
pers we: for ae 
locomotives and 3504 

plant, weil ictetien cod tee whole of the trucks, are to 

delivered before the close of 1880. The outlay involved 
by the contracts now on hand is poy on 
over 600,000. sie arg a ee 
1247 locomotives, 3 carriages, and 
cost of all this matériel will be about 8 
which 2 500, 0001. will have been expended si 
_ Working Expenses on zone 


ait 








improvement of Melbourne Harbour, the works have been 
actively commenced, thereby providing occupation for 
many men without employment. 


Missouri Coal.—lIt is said that a vein of bituminous coal 
in the Lincoln coalfields, Missouri, is 26 ft. thick, and of a 
uniform thickness for miles. 


Canadian Railway Progress.—At the close of June, 
1879, there were 6484 miles of railroad in actual operation 
in the Domiaion of Canada 592 miles of railws, under 
construction and partly completed, 945 miles under con- 
struction, watieg 0 Sy of 802i miles, against 7905 
miles in J une, 187 


The Shipping of the World.—The shipping of the world 
did not double in the whole of the seventeenth century. 
Since that time it has increased tenfold, and has doubled in 
oe Se It now measures 20,000,000 tons. There 
has also been, besides increase in to » & great in- 
crease in speed i in the last two centuries. easels average 
at least four times the speed ad old jot ee so that with a 
tenfold increase in to: total maritime commerce 
of the world may be salle foxty times that of 1680. 


Submarine Experiments in the Seine.—Experiments 
have been made on a scale oy pena «gg 
submarine apparatus. ‘They have been successful. 
inventor was attired in the ordinary diving costume, Po 
remained 35 minutes under water without requiring a re- 
newal of air from above. he rose to the surface 
Cee penne pang net gmp condition, while his 
he | spirits appeared to be buoyant. 





Society or Arrs.—The Council of this Society have 
| ero te nein ich fr gre ae ser 
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CALIFORNIA STAMP MILLS. 


Tue peculiar conditions under which the processes 
for the extraction of gold and silver west of the 
Rocky Mountains exist, have developed in these 
regions processes which are characteristic of the 
district where they are used. They have been 
developed under special exigencies and difficult 
conditions which characterise all newly settled 
regions remote from the centres of civilisation, 
and which are never the same in different districts. 
Attracted by the rumour of untold wealth easily 
accumulated, and by circumstantial stories of 
suddenly made fortunes, the miner in the early 
days found himself in the “ diggings” in the face 
of stern necessity obliged to continue his work with 
low-grade ores, difficult to mine, and rebellious to 
treatment. The result of the effort of the miner in 
the Western States and territories to work out the 
problem of living has been that a series of processes 


Fig. 1. 


5) re 
j | 


have grown up, little by little, in the course of years, 
to which the unsuccessful have contributed their 
experience and the successful their energy and 
capital, until the ores of the Western States dre 
worked on carefully elaborated processes, which 
either no one has invented, or the inventors of 
which have been forgotten. 

The processes used in Europe were either un- 
known, or were based on saving what would not 
pay to work; involving in many cases, at the same 
time, an outlay of capital which, if the miner had 
possessed, he never would have brought to the 
‘“‘ diggings” to invest. It was not of so much conse. 
quence whether he obtained all the pay, or evena 
large percentage of it, as that he should obtain some 
of it. And thus starting with the Mexican patio, or 


the pan which was his household utensil and imple- 
ment of labour at the same time, the system of 











hydraulic mining grew up for treating poor placer 
gold on a large e, and the California stamp mill 
with its amalgamated plates, pan, and blanket 
processes for treating quartz. The early miner had 
no time and no inclination to stop to make nice 
distinctions, He knew that quartz contained gold 
and silver, and hence any and every matter contain- 
ing the precious metals, no matter what it was, was 
to him quartz, With him the question was not what 
its composition was, but how he could readily get 
the pay out of it. The California stamp mill is, un- 
doubtedly, the legitimate growth of the old German 
stamp with its clumsy working, without considering 
time as an element of value. The high prices of 
everything necessary to life have, however, de- 
veloped out of the old inefficient wooden battery 
a machine of such perfection that beside it the 
Hungarian stamps of to-day seem always to have 
been clamsy, cumbersome, and wasteful in the use 
of power; and we are apt to forget, in face of the 
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new machinery, the real service they have rendered 
in former times. 

The Mexican patio plan of amalgamation, 
adopted from the original settlers, and the barrel 
process, brought into it by the early miners, have 
produced the pan with its machinery and appliances, 
which is so different from either of them, that we 
accept the fact of their growth as a matter of 
history, although hardly able to trace any of the 
steps of it. So distinctive, however, are all these 
methods, that they are known wherever the precious 
metals are worked, as the American esses, 

The California stamp mill is such an important 
element in the working of both gold and silver vein 
matter, that before describing the metallurgy of 
either of these metals, it must be disc in 
detail. It consists of several distinct parts which 
are adjuncts to it, serving to hold it together or 











to make it efficient, The stamp itself is made up 
of the stem, the tappet, the boss or head, and the 
shoe; it works on the die in the mortar. The 
framework by which these are ——, carries 
the cam shaft and the cam, and behind them are 
the bins for receiving the ore which it is to treat. 
The California stamp differs from the ordinary 
European stamp in the fact that all its parts are 
interchangeable, and are made either of iron or cast 
iron or steel; and from the ordinary Cornish stamps 
in that the stems, shoes, and dies are made round, 
and that by an arrangement of the tappet and cam 
the whole stamp is made to revolve a certain 
fraction of a circle at every stroke of the cam. 
There are many other minor details, but these are 
the characteristic ones. They are arranged both 
for wet and dry crushing, and differ somewhat in 
detail, according as they are used for one or the 
other. We shall discuss the stamp in the order of 
the foundations, the frame, the mortar, the die, the 




























































































cam, and the cam shaft, and the stamp proper, 
giving the differences as the mill is arranged for 
gold or for silver, or for wet and xe ¢ crushing, as 
each special principle is described in detail. 

These differences pertain mostly to the mortar 
and screens, and not so much to the stamp itself. 
The foundations are the most important part of the 
construction, as the efficiency of the battery depends 
mainly upon them. If they have been properly 
prepared the effective horse pdwer of the battery 
will be large. Whenever they, aesoperly made, 
from a desire to do the work gery or from 
carelessness, the batteries ‘be run at a high 
speed without racking themselves to pieces, but if 

roperly constructed they can be run for.a great 
ength of time without breaking a.bolt. There are 
a number of very expensive mills in California and 
Nevada, where a considerable part of the power 
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of the battery is expended in simply shaking the 
structure to pieces, owing to the improper construc- 
tion of the foundations, and anchorage of the 
battery blocks and frame, The greater the care 
given to this part of the structure the less the 
repair account will be, and the greater the amount 
of effective work done by the stamp. 

For the foundations the earth must be removed 
to the bed rock which must be carefully trimmed 
and levelled. The depth of the trench will vary 
from 6ft. to 14 ft. according to the nature of the 
= A wall of masonry, 6ft. thick, is then 

uilt on both sides of it, as at the Keystone Mill, 
making a trench 8 ft. wide at the top and 6 ft. 
at the bottom of the length of the battery. At the 
Consolidated Virginia the whole of this trench was 
cut out of trachyte. The bottom was levelled up, 
and pounded with an iron stamp to make it firm. 
Cement was used to.make an accurate floor. The 
pit was thus made large enough to leave a space of 
2 ft. all around the mortar block, which is generally 
filled with poor battery sand. 

At the Consolidated Mine, the mortar blocks, A, 
Figs. 1, 2, and 3, are 30in. by 30in. square, and 
12 ft. to 14 ft. long. They are made perfectly true, 
and both sides are coated thoroughly with hot 
Stockholm tar, so as to have an excess of it, and 
to fill up all the cracks. They are then bolted 
together by 6 bolts, 1}in. in diameter, the nuts of 
which are screwed down by two men with a 4 ft. 
wrench. The foot timbers for the mortar blocks 
are 18in. square and 6ft. long. ‘They are let 
6 in. into the mortar block, and are freely tarred 
and bolted together with six 1} in. bolts in the same 
way as the mortar blocks, having been first accu- 
rately squared. The bottom of these blocks with 
the mortar block in the centre, forms its support. 
Five feet from the top the mortar blocks are sized 
59in. by 29in. The blocks so prepared are let 
down upon the floor, and once there, if there has 
been any want of accuracy in the level, sand is 
thrown in to level up with. Once in place, the 
height of the block is determined accurately, and 
sighted through the whole line on a level. Boards 
are then nailed on this line, which is usually 2 ft. to 
3 ft. from the top, and the projecting part sawed 
off. The top is then planed caleoth, making it 
about ys in. hollow, to insure the block not 
becoming rounded. In the interval before the 
mortar is put on, the top is covered with boards to 
secure it from injury. 

The mortar block once in position, the frame, 
which is generally made of the best red spruce or 
sugar pine, must be raised. For this purpose three 
battery sills, D, Figs. 1, 6, 7, and 8, 18 in. by 24in. 
and 28 ft. long, are placed in position parallel to 
the direction of thecam shaft. The distance between 
the centres of the first two, one in front and one 
behind the mortar block, and that of the block, is 
5 ft. The other is 14ft. from centre to centre in 
front of the first sill. ‘These sills are secured by 
bolts 8 ft. long, which are keyed either into the 
masonry, or to the bed rock. In case the sills are 
to be anchored to the bed rock, holes at least 3 ft. 
deep and 1}in. in diameter are drilled into the rock. 
The bottom of the bolts which are to secure the sill 
are slotted 6 in. from the end, and wrought-iron 
wedges gin. by lin., and 5in. long, witha head 1 in. 
square, are made to fit the slot; the bolt is placed 
in the hole and driven so that the wedge enters up 
to its head. The holes are then filled with melted 
sulphur. The bolts must be long enough to admit 
of cast-iron washers and nuts on top of the sills. 
‘The outside line timbers, B, Figs. 1, 6, 7, and 8,-for 
each battery, l4in. by 20in., and 28 ft. long, are 
now placed in position. ‘These are wedged into the 
battery sills, and securely fastened by two bolts in 
each sill, The top of the sill is 4 ft. below the 
top of the mortar block. The centre line timbers, 
Fig. 3, are 20 in. by 20 in. and 28 ft. long. The in- 
termediate line timbers are 14 in. by 20 in., and 28 ft. 
long; they are dressed on the top side and sized to 
13} in, and 19} in. each, where they pags the battery 
blocks. They are let into the sills a; least 3in., and 
secured by keys driven both ways, and ‘by two iron 
bolts 33 in. long and 1}io. in diameter. The out- 
side battery postis 23 in. by 134 in., and is tarred and 
let into the sills. The posts for four batteries are 
raised at once ; as the middle one of the five has to 
bear a r strain than the others, it is made 23 in. 
by 19}in. They are secured to the line timbers by 
two l-in. joint bolts, each 44iu. long. The rest of 
the frame is shown in Figs. 1 to 5. In the upper 

of these posts the cam shaft journal seat is cut, 

» Figs. 1,6, 7, and 8. The posts are held together 








by the stamp guides K, the lower oue of which is 
17}in. by 13} in., and the upper one 13} in. square. 
The method of supporting these posts against strain 
is shown in Figs. 1, 6, 7, and 8. Fig. 1 is that of 
the Consolidated Virginia Wet Crushing Silver Mill ; 
Fig. 7, wet crushing gold mill; Fig. 8, dry crushing 
silver mill; Fig. 6, the old form used for both wet 
and dry crushing; Figs. 6 and 8 are being rapidly 
abandoned; Figs. 6, 7, and 8 allow the whole 
battery to spring, as they are hung by means of iron 
rods; and both Fig. 6 and Fig. 8 are objectionable, 
because they are braced on the feed side, where it is 
desirable to have the greatest freedom of passage. 
The object of the bracing should be to allow of the 
greatest speed of the heaviest stamp, with the least 
possible shaking of the timbers. Any outlay of 
money to achieve this purpose will very shortly pay 
for itself in the repair account, and no amount of 
repair will remedy defects of original construction. 
As the forward strain, against which the battery 
must be braced, is the pull of the belt which runs 
the stamp, no bracing of any kind is needed on the 
feed side, if the battery is properly constructed. 
The form, Fig. 1, which is that of the Phineas 
Eureka Gold and Consolidated Virginia Silver Mill, 
is the best and strongest construction, and is very 
generally adopted as that most suitable for heavy 
stamps. A travelling block and tackle is usually 
suspended over the stamps, so that it can be moved 
along the whole line of the batteries as soon as the 
frame is finished. It is hung from the roof girders 
by wooden hangers, and secured to them by }-in. 
bolts. The track, which is 1 ft. wide, is furnished 
with iron rails, on which cars run which are fitted 
with eye-bolts for attaching the chain blocks. One 
set of chain blocks for every four batteries, or 
twenty stamps, are usually provided. This is done 
to facilitate the operation of putting up the stamp 
itself, as well as for changes and repairs afterwards. 
When the frame is ready the mortar is placed in its 
position on the mortar block. 

The holes for the mortarare bored from the tem- 
plate taken from the bottom of the mortar. When 
the mortar is to be put in, the temporary covering on 
the mortar block is removed. ‘The season cracks are 
filled up with sulphur, the block again planed, care- 
fully coated with tar, and covered with three thick- 
nesses of common house blankets, costing 9 dols. 
per pair, which are carefully coated with tar on both 
sides. 

The mortar is placed upon these blankets and 
bolted with 1} in. bolts. If the mortars were 
bolted directly to the blocks they would after a time 
get loose, and sand would work between the mortar 
bottom and the block, and the mortar be thrown 
out of plumb by the introduction of material, If 
sufficient care is taken in the construction of the 
mortar and mortar blocks, the battery is almost free 
from jar. 

The mortars, Figs. 9 to 13, are all made of cast- 
iron, but differ in construction, according as they 
are to be used for wet or dry crushing, or for gold 
or silver ores. The dry crushing mortar, Fig. 9, is 
the same for crushing both metals. For wet crush- 
ing each metal has its own peculiar form. There 
are a great many patterns of these mortars, but only 
the best types will be described, such as are used in 
the most recently constructed mills. Figs. 9 to 12 
give the various kinds of mortars as constructed by 
the Union Iron Works of San Francisco. They are 
always cast solid when they are to be used in 
districts easily accessible, but when they have to be 
transported |by wagons they are made in parts and 
bolted together. They weigh from 3000 lb. to 6000 lb., 
according to the pattern. ‘Those at the Keystone 
Consolidated Gold Mill in Amador County, Cali- 
fornia, weigh 5400 lb. They are always cast heavy 
on the bottom, as it is here that there is the greatest 
strain. The sides of mortars used in districts re- 
mote from foundries are generally cast thin, and are 
protected with linings which are constantly replaced. 
They are, however, sometimes cast extra thick to be 
used without linings. The peculiar advantage of 
the California mortar in all its forms, is its strength 
and completeness, as all the parts which can be, are 
cast in one piece, and it therefore can be set up or re- 
cans when necessary with the least possible delay. 

t is very durable, since extra strength is given to all 
the parts likely to give out, and all those exposed to 
wear are specially protected, icularly those which 
are liable to be broken. They are usually about 
4 ft. 7in. long, and from 4 ft. 2 in. to 4 ft. 4 in. high, 
and 12 in. wide on the inside, where the dies are set, 
The bottom varies from 3 in. to 6 in. in thickness, 
aud has a heavy flange cast on it, so as to allow ofits 





being bolted to the battery blocks, to which they 
are secured by nine 3 in. bolts. The dry mortar, 
Fig. 9,_is cast in one piece, or is made séctional, 
Fig. 10, when it is to be transported. The bottom 
of this latter mortar is made of cast iron, cast in 
transvese sections, into which a slot 4 is carefully 
pe out for the purpose of fitting a wrought-iron 

ar into it to which the sections are rivetted by very 
strong bolts turned to a size, and driven after a 
reamer, This holds it securely together. The upper 
part is made of ‘boiler-plate held by angle-iron. 
When set up it is perfectly firm. hen made in 
one piece the die is set high. The screens are 
slightly more inclined from the perpendicular, to 
admit of a more easy discharge. Sometimes the 
discharge is made from one, and sometimes from 
both sides. It would seem that the delivery would 
be greater with a double than with a single discharge, 
but the authorities are not agreed as to whether the 
single or double discharge is the more advantageous. 
The width at the bottom to which the die is set is 
about 1lin., and the whole mortar is 52 in. on the 
outside. In wet crushing, Figs. 11 and 12, the two 
mortars differ considerably, though they are in 
many respects alike. The height of both is 4 ft. 4in., 
the bottom is 3 in. to 6 in. thick, and in most cases 
even thicker, The sides are from 1} in. to 1} in. 
thick. The flange at the bottom for fastening it 
to the mortar-block is 2} in. thick and 4 in. wide. 
The gold mortar, Fig. 11, is of greater capacity than 
the others, and is adapted to receive, besides the 
ordinary lining, a complete lining of copper plates. 
It is necessary to have the most convenient arrange- 
ment possible for placing and removing these plates, 
and for securely fastening them to their position ; as 
the removing and cleaning them is the most im- 
portant work about the mill, and requires frequent 
stoppages, which should not be longer than can 
possibly be be avoided. At the lower part of the 
discharge screen a step # is arranged for a copper 
plate, for it is at this point more than at any 
other that the coarse gold settles and should be 
caught before it has been either ground up or stamped 
into float leaf. In order to prevent the too rapid 
wear of the sides at the bottom from the constant 
splash of the pulp, a lining of hard cast-iron plates 
about 1] in. thick and 24 in, high, which are placed 
around the bottom and bevelled at the ends soas to 
fit tightly against each other where they meet. They 
are heldon the bottom by the footplate of the die, 
and so secured do not need any other fastening. 
They last from three to six months, depending on 
the kind of rock stamped. The feed slot 4 is on one 
side a little below the top of the mortar. The side 
here generally turns over and forms a catch against 
the splash which might throw some of the pulp out 
of the mortar. A sort of pocket is thus formed 
between the feed slot and the side which is always 
kept full of ore. The feed lining extends down into 
the battery beyond the main wall. Between it and 
the mortar wall there is an opening from 3 in. to 4 in. 
wide, so as to restrict the size of the rock, through 
which the ore is discharged upon the die and under 
the shoe. As the discharge is double, and from 
12 in. to 18 in. high, a slot shown in section, Fig. 13, 
is placed at e¢ to receive the screen frames, which are 
fastened to their places by iron wedges f. ‘These 
are so made that they can easily be removed to re- 
place a broken screen. The splash box, which is 
made of wood or of cast iron, and bas three or more 
spouts to distribute the ore over the blankets or 
amalgamated plates, is bolted to the mortar, The 
top of the mortar a is covered over by two 3 in. 
planks held in place by bolts. They join in the 
centre, and have holes cut for the passage of the 
stem. 

The wet mortar for silver, Fig. 12, does not differ 
essentially from that for gold, As it does not re- 
ceive the copper plates, itis a little less voluminous. 
The die seat C is generally higher, as it is not 
planed off at 4, and the pulp discharge 2 iv. to 3 in. 
above the top of the die. As the principal object is 
to discharge the pulp as soon as possible, the dis- 
charge screens are brought nearer to the middle 
line of the stamp, and have their entire surfaces 
available. 

(To be continued.) 





COAL MINING AT THE DUSSELDORF 
EXHIBITION. 

Ever since the forests in the Rhenish and West- 
phalia districts ceased to supply sufficient fuel for 
industrial purposes, coal mining has played an im- 
portant part in the products of these provinces and 
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at present it forms the base of all its industries, As 
y as the year 1317, coal was known to exist near 
the place where the largest iron and steel works in 
the world—those of Fried. Krupp, of Essen—now 
stand, but regular taxes do not appear to have been 
levied on coal till about 1525. In this district coal 
veins overturned and upheaved by later geological 
formations are found on the steep sides of several 
mountains, and the coal was obtained either by sur- 
face workings or short adits driven horizontally into 
the high pitched seams. When steam power became 
available, the progress of coal mining grew much 
more rapidly, and in 1802 there existed in and about 
Essen and Werden 127 pits in operation, while 
44 more were lying idle. The yearly produce at 
that time amounted to 135,000 tons. About the 
same period these districts were appropriated by 
Prussia, and although the number of pits was con- 

iderably reduced, the production appears to have 
ikcreased rapidly, for in 1816 there were only 65 
or 70 pits open in the Essen-Werden district, while 
the production had increased to about 670,000 tons, 
and in 1829 the number of pits had again been re- 
duced to 47, employing 1018 miners, and producing 
847,454 tons of coal annually; at the same time in 
Broich, two pits were producing nearly 250,000 tons 
with 473 miners. This reduction in the number of pits 
and simultaneous increase in the output was largely 
due to the introduction of steam pumping machinery, 
the first engine having been put down in 1804. 

Political changes greatly influenced these coal- 
producing districts; with the independence of 
Belgium from the Netherlands in 1830, a largely 
increased export trade was opened to Holland, and 
in 1841 some 2,763,660 tons of coal were exported 
from the Rhenish districts to that country. The 
sonstruction of railways naturally gave a yet 
greater impulse to the coal mining industry, and 
in 1850 there were belonging to the Essen mining 
administration, 55 pits, 29 of which were deep, 
and furnished with steam pumping engines; there 
were altogether 69 steam engines of a total of 
4750 horse power; the mines employed 5654 men, 
and produced 3,903,500 tons of coal, of a value of 
223, 940/. The largest portion of this production, 
nearly three-fourths, went to Holland, and in con- 
sequence of better mining regulations, reduction 
in taxes and general State protection, the produc- 
tion increased yet more rapidly, until, in 1853, 
the export exceeded 5 million tons, and in 1855 it 
amounted to 84 million tons, 4 million tons of 
which were transported by railways. A general 
money crisis which extended over a large portion 
of north-western Europe in 1857 materially reduced 
the value of coal, and although the production ex- 
ceeded 10 million tons in 1858, mining was not so 
profitable an investment as before. During the 
crisis, however, coal being cheap, the demand in- 
creased, and the means of raising it were improved, 
so that in the year just named the average output 
per miner amounted to 136.8 tons, this figure 
rising to 176.5 tons in 1861. : 

Parallel with the development of coal mining in 
the Essen-Werden-Broich district, similar progress 
was made in other localities situated in Westphalia, 
and as early as 1302 coal mines are mentioned in 
Bochum - Dortmund. It was not however till 
about 1600, when Belgian miners were engaged, 
and the operations were controlled by State super- 
vision, that the works gained any importance. To 
facilitate the transport of the coal, the Prussian 
Government in the last century improved the river 
Ruhr, and made it navigable for barges, while in 
1772 it was opened to all traffic. The influence of 
these improvements was very marked; in 1802 as 
many as 3000 coal vessels passed the lower lock on 
the Ruhr, and in 1852 the production had already 
reached the respectable figure of over one million 
tons. 

Of a much later date is the raising of coal in the 
south of Rhenish Prussia, the Saar district, where we 
do not hear of it till the fifteenth century, and it was 
not till the middle of the last century that mining 
operations of any extent were carried out here. In 
1740, Prince Wilhem Heinrich of Nassau took all 
coal mining into his own hands, supplying coal for 
household purposes at cost price to all his subjects, 
who soon commenced to use this fuel; in 1830 
over 20,000 tons were distributed amongst 116 
parishes for household purposes only. In 1750 the 
total quantity gained was only about 3500 tons, by 
1795 it had increased to 50,000 tons, and in 1815 it 
amounted to 80,000 tons, while by 1850 it had slowly 
but steadily increased to 600,000 tons. It was not, 
however, until railways opened up the Saar district, 








and a great impulse was given to the industry ; this 
was in 1850, when steam engines for hauling and 
pumping replaced the primitive hand labour; mines 
were deepened and enlarged, and thousands of hands 
found employment. ‘Lhe rise since that date has 
been a rapid one; in 1853 the quantity of coal 
raised, amounted to one million tons, in 1860 to two 
millions, in 1865 to three millions, and in 1875 it 
reached the respectable figure of 5.1 million tons, Of 
this quantity 437,500 tons were obtained from nine 
large Prussian Government mines, 83,000 tons only 
by five private companies in Prussia, 416,000 tons 
by other private firms, and the remainder was ob- 
tained from the Bavarian State mines. 

It was not until the railway system was well 
developed throughout the country that the .coal 
industry became of really great importance to the 
State, the railways increasing in themselves the 
coal consumption enormously, and offering ready 
means for transport, The total coal production of 
Rhenish Prussia and Westphalia during the last 
thirty years has been as follows: 








Years. Tons. No. of Mines. Labour. 
men. 
1855 5,257,870 286 39,923 
1860 6,253,000 328 46,031 
1864 10,611,000 279 56,182 
1867 14,787,000 276 125,442 
1872 19,695,000 282 166,460 
1875 22,533,000 300 192,850 
1878 24,777,000 242 














From these figures it would appear that the quan- 
tity of coal raised for every man employed had been 
reduced since 1861, when it amounted to as much as 
176 tons per year and head, while the figures in the 
Table show 131.4 tons per year a head for 1855, 
and only 117 tons for 1875 ; in the figures given in 
these Tables the labour may have been included 
which was engaged in the transport, while those 
previously quoted show actually the output for each 
miner employed. 

Besides this fuel, brown coal or lignite is mined 
in Rhenish Prussia ; the quantity in 1875 amounted 
to 188,300 tons, some 1200 men being employed in 
this operation; but this branch of coal mining is 
2 gery | not increasing, and while the average 
value of black coal in 1875 was 8s. ld. per ton,* 
that of lignite was only 3s, 8d., and the quantity 
raised per head employed is but little higher for 
lignite than for coal, viz., in 1875, about 150 tons, — 

The amount of coal mined in these districts forms 
one-half of the total production of Germany, and is 
equal to about one-fifth of that of England. Turn- 
ing now to the representative collection at the 
Dusseldorf Exhibition of this mineral wealth, -we 
find as the most prominent features, massive blocks 
of coal nearly 10ft. high, and 3 tons in weight, 
taken from a solid seam of this thickness, while 
numerous collections of coal, coke, and briquettes of 
both coal and lignite are exhibited. More instruc- 
tive, however, and affording a better insight into 
the geological formation and the methods of mining, 
are the splendid collections of maps, sections, and 
plans of works and models. A remarkably fine and 
very extensive map with sectiors, which was first 
compiled in 1868, and of which a second edition was 
prepared for this occasion, shows the large West- 
— coalfields, including the districts of Witten, 

ochum, Essen, and Duieburg, with ninety paying 
seams of 285ft., spread through a formation 
9000 ft. thick ; this mass extends over an area of 
over 650 square miles. The exhibition does not, 
however, only show maps, but also abounds in 
graphic demonstrations of the wealth, development, 
exports, &c., of these coal-producing districts, Special 
attention should be drawn to the fine collections of 
models illustrating the mode of working, and a 
variety of details connected with the mining opera- 
tions in these districts, 

We will close this brief notice with a few words 
about the social organisations for the benefit of the 
miners, organisations to a large extent forced upon 
the mine holders, since they are legally responsible 
for the welfare of all their employés. The extent, 
however, to which this organisation is carried out 
is remarkable, and deserving of high praise. This 
is clearly shown by the extensive statistics kept 
at all the mines, and embracing the most detailed 
facts relating to the workmen, their relatives, their 
homes, and religious opinions. 

As in most of the French collieries, hospitals, 


_. * The value of coal in 1873 was 11s, per ton, while in 1879 
it had fallen to 4s. 1d. per ton. 





schools, asylums, savings-banks, stores, reading- 
rooms, &c., ate provided for the workmen, while the 
legal responsibility the employer has to accept for 
the safety of his men accounts probably for the 
systematic efforts made to improve the position of 
the latter. It is not unlikely that this somewhat 
advanced social position of the German miners may 
account for the comparatively few difficulties be- 
tween employer and employed, while the existence 
of the strict protective legislation may also con- 
duce to promote contentment. It is certain that 
the absence of strikes and similar difficulties is not 
accounted for by the payment of high wages, since 
miners in the Saarbriicken district have only been 
earning 3s. 3d. per day in 1879, as against 4s. in 
1874. The statistics exhibited at Diisseldorf show 
that at several mines it has been impossible to avoid 
a loss of two or three days a month during the late 
depressed period, but this has not led to any serious 
results, since by co-operation and wise management 
prices for food had been slightly reduced. 


LITERATURE, 


A Physical Treatise on Electricity and Magnetism. By 
J. KE. H. Gorpon, B.A. Two Vols. London; Samp- 
son Low and Company. 

THE mind of a great master often penetrates and 

takes hold of minds of very different order, produc- 

ing unexpected fruits. In the work before us we 
trace, we think, the unmistakable influence of the 
teaching of the late Professor Clerk-Maxwell, of 

whom Mr, Gordon was a disciple, and with whom . 

he worked for some years on some of the important 

original researches now forming a of the experi- 
mental science of electricity, e make these re- 
marks advisedly, since in the minds of the outside 
public of the electrical world, the name of the dis- 
tinguished man whose loss science has had so re- 
cently to deplore is identified with little more than 
his mathematical treatise on electricity and mag- 
netism—a work so essentially mathematical in form, 
and abstract in treatment, as to leave the impression 
that its author looked upon the science of electricity 
as simply a branch of the higher mathematics. So 
one-sided a view is, however, entirely erroneous, for 

Maxwell’s work, mathematical as it is in form, 

abounds in matters of the sternest practical moment. 

Yet itis not in his writings that his happy practical 

suggestions are to be found; nor yet in the lectures 

which he delivered to his students at the University. 

They exist vitally in the minds and work of his 
upils, amongst whom Mr. Gordon has shown that 

he takes an honourable rank. While the work of 

his master was essentially theoretical, the work of 

Mr. Gordon is eminently practical in all its details. 

The physical treatise which Mr. Gordon now places 

before the world is avowedly a non-mathematical 

book. He has wished, he tells us, to regard the 

— of electrical science with which he deals, 

rom a physical point of view, every phenomenon 
being considered not as a mathematical abstraction, 
but as an experimental fact. There are indeed 

some valuable little mathematical foot-notes, and a 

mathematical appendix by Boltzmann, but the bulk 

of the work adheres strictly to its title. 

The fundamental point in the whole work, which 
will distinguish it completely from all the existing 
treatises on electrical phenomena, is its perfect re- 
flection of all that is best in the modern modes of 
regarding electric and magnetic forces, and in the 
modern methods of constructing electrical instru- 
ments, The hypothesis of Faraday and Maxwell 
that all electrical actions are transmitted from place 
to place by strains and stresses of some continuous 





eget | medium is adopted throughout in place 
4 the older illogical hypothesis of “action at a 
istance.” 


The merits of the two hypotheses are not even 
discussed. The latter has been disposed of once 
for all in Maxwell’s great treatise, and Mr. Gordon 
does not reopen the question, His is the first im- 
portant work on electricity which starts fairly upon 
the higher stand-point of modern ideas, 

In this work ;Mr, Gordon has also earned the 
gratitude of all electricians in no small degree by 
the manner in which he has illustrated the two 
beautiful volumes before us, In his p us put 
forward some months ago, the author promised the 
public that no pains should be s to make the 
pictures such as would bea real help to the student ; 
that they should be pictures drawn from the most 
recent instruments used in our best physical labora- 








tories, and not pictures of the instruments used 
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twenty pews ago in French lecture rooms. Mr. | 
Gordon has kept his word, for the work is replete 
with exquisite drawings of all the latest apparatus 
for electrical research. We look over the series of 
— and woodcuts, and we find depicted the actual 
ipping needles and etometersa used at Kew, 
the various forms of electrometers and galvano- 
meters that bear Sir W. Thomson’s name, the 
newest forms of induction balance, both statical 
and dynamical, the magnificent apparatus of Spottis- 
woode and De la Rue, the ingenious appliances of 
Crookes used in his researches on electrical dis- 
charges in high vacua, the remarkable secondary 
batteries of Planté, and last but not least the 
numerous clever and valuable pieces of apparatus 
with which Mr, Gordon has himself enriched the 
resources of the investigator of electrical science. 
When we reflect how very extensively of late years 
the authors of text-hooks on electricity have drawn 
upon foreign sources, French and German, for the 
matériel of their illustrations, we must indeed con- 
gratulate Mr. Gordon and the scientific world 
enerally upon a work which in this department 
eds so great credit on British science. 

Mr. Gordon forestalls inevitable criticism on one 
point by the frank opening sentence of his preface, 
wherein he states that the object of the work is to 
give a complete account of such portions of electrical 
science as he is acquainted with. Many authors 
would have deemed it needful in writing such a 
treatise to go out of their way to hunt up all the 
old and neglected and well-worn ‘ properties” of 
the older electricians, familiar to us in the orthodox 
text-books of the past years, Weare profoundl 
thankful to Mr, Gordon that he has relieved himse 
and his readers of these threadbare impedimenta, 
though doubtless there will be some who on this 
account will cry out upon the many omissions. The 
familiar old cylinder electrical machine is not once 





mentioned, nor is the everlasting sulphur ball of 
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Von Guericke, The old quadrant electroscope of 
Lane is retained, but many old electroscopes have 
vanished to give place to the modern electrometers 
of precision. The like might be said of the batteries 
mentioned in the chapter dealing with voltaic com- 
binations, in which the couronne de tasses and other 
friends of our childhood have given place to the 
latest forms of battery. The chapter on “ Specific 
Inductive Capacity” is a particularly valuable feature 
in the work. Hitherto most writers of text-books 
on electricity have usually contented themselves 
with a brief résumé of Faraday's work, disposing of 
the whole matter in a couple of paragraphs. Mr. 
Gordon devotes seventy pages, or a tenth of the 
whole work, to this very important matter, and 
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beginning with Cavendish’s beautiful and masterly 
attempts after quantitative results he unfolds the 

rincipal points of the investigations of Gibson and 
Barcla , Boltzmann, Wiillner, and Hopkinson, and 
of those conducted by himself; in fact, the chapter 
is a complete repertory of all the details of the great 
advance made in this direction during the past ten 
years. Hopkinson’s remarkable research on the 
mechanical analogies between the condition of a 
charged Leyden jar and that of a strained beam is 
also carefully explained. In the same rank of 
honourable mention we must name the chapter on 
electro-optics, which deals in a masterly fashion 
with the recently discovered relations between elec- 
tricity and light. The contact theory of voltaic 
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action as revived by Thomson meets also with 
adequate treatment, and the late researches of 
Joseph Thomson and of Ayrton and Perry in this 
department are noticed duly. Nor does this enume- 
ration by any means exhaust the strong points 
of the work ; there are excellent chapters on “ Elec- 
trical Units,” on the “ Ratio between the Systems 
of Units,” and on the ‘ Electro-magnetic Theory 
of Light.” The methods of measuring resistance 
and the process adopted in fixing the British Asso- 
ciation unit or ohm are recounted in full. 




















In the midst of such a welcome feast of electrical 
dainties even a critic cannot forget that nothing 
human is perfect. He does not like to see a name 
here and there mis-spelled, nor to find Ritter’s 
secondary battery credited to Duchemin ; he would 
rather not have discovered that there is a little 
muddle in the author's use of the term “the 
moment of a magnet,” and he would have slept 
rather more soundly if he had not read of * electro- 
oscillations.” He cannot even bring himself to accept 
the arc which subtends a given angle as being the 
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same thing as the angle itself, though its measure 
(in radius) may be numerically equal to that of the 
len of the arc on a circle of unit radius. He 
would not like to be so unkind as to suggest that 
the researches of Spottiswoode and Moulton, and 
De la Rue and Miiller are abbreviated a little too 
obviously from Royal Society papers, or that the 
chapter on radiant matter smacks a little too much 
of Sheffield. He would have liked to see the tele- 
phone and the microphone a little more fully 
treated, as also the electric light (which goes out 
in two pages). Nevertheless he is on the whole 
abundantly satisfied that Swinburne-like his critical 
faculties should be ‘‘ swallowed up in thanksgiving” 
that a text-book should have appeared on the scene 
so worthy as that which Mr. Gordon has produced, ; 


—— 





FIRST-CLASS CARRIAGE; WESTERN 
RAILWAY OF FRANCE. 

WE give on the opposite page engravings of a type of 
first-class carriage with sleeping accommodation adopted 
by the Western Railway of France for express service, 
the particular carriage shown having been constructed by 
Messrs. Descouches, David, and Co., of Paris. As will 
be seen from our engravings, the carriage has four com- 
partments, the two central ones carrying eight passengers 
each, while the two end coupés carry each four passengers, 
or each contains one bed when used as a sleeping com- 
partment. 

The underframe of the carriage has soles of channel 
iron and headstocks and transverse bearers of wood, a 
composite t of construction much used on thé 
Western Railway. India-rubber pads are interposed 
between the underframe and body, while the spring 
links also are fitted with india-rubber rings to check the 
transmission of vibration. The arrangement of buffers 
and draw springs is the same as on other rolling stock 
for the Western Railway described by us on previous 
occasions, there being a separate buffer spring for each 
end, and the central portions of these two springs being 
coupled to form the draw-spring. The draw-bar is thus 
discontinuous, an angen the defects of which 
become very prominent when powerful continuous brakes 
are used. The two springs are so coupled as to have an 
initial strain upon them of 2.06 tons, while the tension is 
increased to 2.4 tons by four turns of the screw coup- 
lings, The body has a double floor and roof, the space 
between the inner and outer boarding being in each case 

ked with dried seaweed, The body has no corner pil- 
properly so called, the ends being curved, and - the 
corners rounded as shown’in the plan, There are four 
windows at each end ; those at the sides being curved to 
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suit the shape of the carriage in plan, and thus giving a 
very clear look-out for passengers in the coupés. The 
central end windows are movable, and all the end 
windows are fitted with movable shutters padded on 
the inside as shown in the left-hand side of the cross 
section Fig. 3. 

The seat in each coupé draws out and turns up at one 
end so as form a pillow as shown in the cross section 
Fig. 3. The opposite end of the seat conceals a water 
closet, freedom of access to this closet, and the liberty of 
adjusting the seat to form a bed, being given by the 
opening of a single lock which is operated by the guard 
when coupé is let as a sleeping compartment. Each 
coupé it will be noticed is also fitted with two tables 
and two foot-rests. The compartments are all well lit 
by large lamps, and the general fittings are exceedingly 
comfortable, the great width of the carriage giving 
ample accommodation for four passengers per seat. 

The principal dimensions of the vehicle are as follows : 
Frame: 

Length over buffers 
eadstocks 


Width between soles __... ; 
Extreme length of headstocks ... on 
Dimensions of channel iron soles 9.84 in. 
by 3.15 in. by 0.39 in. 
Dimensions of headstocks (wood) 9.84 in. 
by 3.9 in. 
Bearing Springs: 
Number of plates ... pa ae 15 
Dimensions of plates 3.54 in. by 0.31 in. 
Length of top plate between centres ... 
a Pome oa per ton... 
uffer Springs: 
Number of plates ... - pom 13 
Dimensions of plates 2.95 in. by 0.43 in. 
Length of top plate wed ovo ae 
Deflection per ton... wee cee 


Draw Springs : 
coapling links 
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7 
Length of plates to which 
areattached ... « 
Deflection per ton... 
Body: 
Total length on centreline _... 
Width at centre of its length ... 

a » ends... on oa 
Height from floor to roof at centre 
‘Total number of passengers carried 24 
ri floor area of carriage one 

oor area per i 

Wheels and Aw er _ 
Diameter of wheels (steel tyres, Mansell’s 
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Cis Sione 


fastening) oe 
Diameter of axle journals oes eee 
Length ,, 9 oe ai se 
Diameter of axles at centre... - 

~ - » Wheel seat om 

Average weight of pair of wheels with 

axle > ote aes ‘a 
Total weight of carriage empty... 
Maximum load (taking ave: 

of each passenger with hand 
wt ry -~ pm oan 

eight of carriage per passenger __... 
Cost of carriage at works in 1878, in- 

cluding Westinghouse brake om 


COSSok OM 
bo 


oe 
@ 
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p4 
So 
es 


e weight 

baggage 

- «+» lton 16 cwt. 
7.9 owt. 


6081. 








DOUBLE-DRUM STEAM PLOUGHING 
ENGINE, 

Amonest the exhibits of Messrs. John Fowler and Co., 
of Leeds, at the Carlisle Show of the Royal Agricultural 
Society, which opens to-morrow, is the double-drum steam 
ploughing engine, of which we give a perspective view on 
the preceding page. This engine is rated by the makers 
as eight-horse power, and it has a single cylinder 9 in. in 
diameter with 12 in. stroke. As faras the engine proper 
is concerned the type is that usually adopted by Messrs. 
Fowler for engines working on the double engine system. 

Instead, however, of having but a single winding 


This engine when used for ploughing is constructed 
to work along the headland opposite to a self-moving 
anchor, and having a direct pull upon the imple- 
ment, as in the double-engine system. This arrange- 
ment is shown by Fig. 3. When required to work sta- 
tionary, as the shape of the fields or the state of the 
land may require, a second self-moving anchor is re- 
quired, as shown in Fig. 2. We should also observe 
that the cylinder is fitted with Greig and Achilles’ 
circular annular slide valve, of which we shall have 
more to say on another occasion. The engine illustrated 
is made to work at a pressure of 140 lb. 





THE TAY BRIDGE INQUIRY. 
WE subjoin the conclusions contained in the report of 
Colonel Yolland and Mr. W. H. Barlow, to which we have 
referred in our artiele on another page of the present 


number : 

‘1, That there is nothing to indicate any movement or 
settlement as having occurred in the foundations of the 
piers which fell. 

**2. That the wrought iron employed was of fair strength, 
though not of high quality as —— toughness. 

**3. That the cast iron was a good in strength 
but sluggish when melted, and presented difficulty in ob- 
taining sound castings. 

‘*4,. That the girders which have fallen were of sufficient 
strength, and been carefully studied in proportioning 
the several parts to the duty they had to perform; in these 

irders some imperfections of workmanship were found, 

atthey were not of a character which contributed to the 
accident, and the fractures found in these girders were, we 
think, all caused by the fall from the tops of the piers. 

‘5. That the iron piers used in place of the brick piers 
originally contemplated were strong enough for supporting 
the vertical weight, but were vot of a sufficiently sub- 
stantial character to sustain, at so great a height, girders 
of such magnitude as those which fell. That the cross 
bracing and its fastenings were too weak to resist the 
lateral action of ponte a es of wind. 

**6. That, although a large staff of assistants and in- 
spectors was employed, we consider that a safficiently strict 
supervision was not exercised during the construction of that 
part of the work madeatthe Wormit Foundry. We think 
that the great inequality of thickness in some of the 
columns, the conical holes cast in the lugs, and several 
imperfections of workmanship which have been ascertained 
by this inquiry, ought to have been prevented. 

“7, That the arrangement; for the supervision of the 


* | bridge after its completion were not satisfactory, inasmuch 


as it was intrusted solely to Henry Noble, who, though an 
intelligent man and very competent in the class of work 
to which he had been accustomed, poss no experience 
in stractures of ironwork, nor does it appear that he received 
any definite instruction to report as to the state of the 
ironwork of the —— 

**8. That Henry Noble, having become aware that many 
of the ties of the cross bracing were | d in October, 
1878, ought at once to have informed Sir T. Bouch of this 
circumstance. Had he done so, there would have been 
ample time to have put in stronger ties and fastenings 
a the occurrence of the storm which overthiew the 

ridge. 

**9. That the ties of the cross bracing had been tightened 
up and brought to their bearing before the date of the in- 
spection by General Hutchinson, and the fact that many of 
them became loose so soon afterwards was an evidence of 
weakness in this part of the structure, and of a departure 
from the vertical of the columns where it occurred; and 
we think that the loosening of the ties to an extent suffi- 
cient to permit the insertion of pieces of iron } in. thick 
indicated a considerable change of form of the pier, and 
rendered it doubtful if the piers could have recovered their 
form when the wind action cea The employment of 
packing pieces under such circumstances might have had 
the effect of fixing the parts of the structure where they 
were applied in their distorted form. 

10. That, notwithstanding the recommendation of 
General Hutchinson that the speed of the trains on the 
bridge should be restricted to 25 miles per hour, the rail- 
way company did not enforce that recommendation, and 
much higher speeds were frequently run on portions of the 





drum, as is usually the case, the engine we illustrate | "ridge 


has two drums, one underneath the boiler, and the other 
underneath the hind tank. The front drum is driven by 
an upright shaft and bevel gearing from the crankshaft, 
while the hind drum is driven from the upright shaft, 
which drives the front drum by a pair of mitre wheels 
driving the horizontal shaft which runs along the side of 
the firebox. This shaft has a mitre wheel at its opposite 
end gearing into another mitre wheel on the top of a 
second upright shaft, which carries a pinion at its bottom 
end gearing into.the hind drum. Both the drum pinions 
run loose, and are coupled to their respective shafts by 
means of wrought-iron clutches actuated by a suitable 
arrangement of levers, whereby one pinion only can be 
in gear at one time, or both pinions nay be put out of 
gear at the same time. Both winding drums are fitted 
with patent self-acting coiling gear, which adjusts itself 
to the varying angles of the rope as the work progresses. 
By this arrangement of two horizontal drums placed as 
shown, the use of guide pulleys is avoided, and conse- 
—_ there is less wear and tear on the rope. When 
© engine is not required for ploughing, but for traction, 
,» or other work, the two drums can be readily 
— = bee fore pepo set back, and the engine 
e a engine, and suitable for 

almost any class of work ” 





** 11. That the fall of the bridge was occasioned by the 
insufficiency of the cross bracing and its fastenings to sus- 
tain the force of the gale on the night of December 28, 
1879, and that the bridge had been previously strained by 
other gales. 

‘12. That, although the general bearing of the evi- 
dence indicates the cross bracing as being the first part to 

ield, yet it is — that the fall of the bridge may have 
n occasioned by a fracture oa fracture in one of 
the outward leeward columns, produced by causes analogous 
to those which fractured other columns shortly before the 
accident ; for if a fracture or partial fracture of a dangerous 
character occnrred in one of these columns the extra strain 
pat on by the force of the gale, accompanied by the 
—_ t and tremor of the train, might have led to its final 
rupture. 

** 13. That the first or southern set of continuous girders, 
covering five spans, was the first that fell after the engine 
and part of the train had passed over the fourth pier, and 
that the two consecutive sets of continuous girders, each 
covering four spans, were in succession pulled off the piers 
on which their northern ends rested by the action of the 
first set of continuous girders falling over, and probably 

some of the supporting columns. 

** 14. That the extent of the work which fell was attri- 


butable to the employment of continuous girders sup- 


by piers built up of a series of cast-iron columns 
dimensions used. 





of | whatever may be its 
that the inspecting 


** In conclusion, we have to state that there is no re- 
quirement issued by the Board of Trade respecting wind 
pressure, and there does not appear to be any understood 
rule in the engineering profession regarding wind pressure 
in railway structures; and we therefore recommend that 
the Board of Trade should take such steps as may be ne- 
7 for the éstablishment of rules for that purpose. 

‘* We also recommend, before any steps are taken for the 
reconstruction of the Tay Bridge, that a careful examina- 
tion should be made of those parts of the structure left 
standing, especially as regards the piers, with a view to 
insuring such alterations and amendments as may be ne- 
cessary to give to these portions of the work complete 
stability. And we transmit herewith a further report from 
Mr. Law on the subject.” 

The following are the portions of Mr. Rothery’s report 
in which he expresses his opinion as to the distribution of 
the blame for the failure of the structure ; 

‘* The conclusion, then, to which I have come is that this 
bridge was badly designed, badly constructed, and badly 
maintained, and that its downfall was due to inherent 
defects in the structure, which must sooner or later have 
brought it down. For these defects in the design, the 
construction, and the maintenance, Sir Thomas Bouch 
is, in my opinion, mainly to blame. For the faults of 
design he is entirely responsible. For those of construction 
he is principally to blame in not having exercised that 
supervision over the work which would have enabled him 
to detect and apply a remedy to them. And for the 
faults of maintenance he is also principally, if not en- 
tirely, to blame in having neglected to maintain such an 
inspection over the structure as its character imperatively 
demanded. It is said that Sir Thomas Bouch must be 
judged by the state of our rayon of ‘wind pressures 
when he designed and built the bridge. Be itso; yet he 
knew or might have known that at that time the engineers 
in France made an allowance of 55 1b. per square foot 
for wind pressure, and in the United States an allow- 
ance of 50 1b. And although there seems to have been 
no agreement among English engineers as to the allow- 
ance proper to be made, Mr. Brunlees told us that he 
allowed 30 lb., and even Mr. Baker allowed 28lb. Sir 
Thomas Bouch was building a bridge on somewhat new 

rinciples, and in a position where it would be pecu- 
iarly exposed to the action of westerly and south- 
westerly gales ; and not only does he make no allowance 
for wind pressure, but actually builds the bridge weaker 
and lighter and with wider spans than in his previous 
works. To have built and designed a bridge which, if pro- 

rly constructed in all respects, would only have borne a 

teral pressure of from 60 Ib. to 70 lb. - square foot 
when a pressure of 40 lb. or 50 lb. of wind was quite pos- 
sible, was a grave error of judgment. Whether, too, the 
calculation of its stability, or the mazimum pressure of 
wind be or be not erroneous, matters very little; the bridge 
fell in a gale of wind which, though violent, was not one 
which could not and ought not to have been provided 
against ; it fell solely by the action of the wind; either 
when the margin of safety was too low or the defects too 
great. In neither way can Sir Thomas Bouch escape his 
responsibility. 

** T think also that Messrs. ee, Gilkes, and Co. are 
not free from blame for having allowed such grave irregu- 
larities to go on at the Wormit Foundry. Had competent 
persons been appointed to superintend the work there, in- 
stead of its being left almost wholly in the hands of the 
foreman moulder, there can be little doubt that the columns 
would not have been sent out to the bridge with the serious 
defects which have been pointed out. They would also 
have taken care to see that the bolt holes in the lugs and 
flanges of the 18 in. columns were cast truly cylindrical, 
or, if that could not be done, they would have called the 
attention of the engineer or his assistants to the fact ; but 
that does not appear to have been done. The great object 
seems to have been to get through the work with as little 
delay as possible, without seeing whether it was properly 
and carefully executed or not. 

** 122. The company also are in our opinion not whol! 
free from blame for having allowed the trains to run Aatmaan § 
the high oo at a speed greatly in excess of that which 
General Hutchinson had suggested as the extreme limit. 
They must or ought to have known from the advertised 
time of running the trains that the speed over the summit 
was more than at the rate of 25 miles an hour, and they 
should not have allowed it, until they had satisfied them- 
selves, which they seem to have taken no trouble to do, 
that that speed could be maintained without injury to the 


structure. 

** 123. It remains to inquire whether the Board of Trade 
are also to blame for having allowed the bridge to be opened 
for passenger c, as and when they did. Let us see 
then what are the duties which the Legi imposes upon 
the Board of Trade in connexion with the opening of new 
lines of railway, and how those duties were performed in 
in this case. 
pk By * pr pt ae Pan gt 55, 8. +2 is enacted 

no new line o way opened for passenger 
traffic, until one month after notice of the company’s fie 
tion to open it has been sent to the Board of Trade, and 
until ten days after notice lias been sent that it is complete 
and ready for inspection. No plans or i of the 
structure are required to be sent before the service of the 
notices, and as a fact we are told that they are seldom sent 
before the ten days’ notice is served, and frequently not 
until afterwards. One of the inspecting officers of the 
Board of Trade has then to examine the plans and details, 
ee railwa: My hod age Pe -- ry and if a 
copy of his report and an 0: postpone the opening are 
= = pd the a before the a 
the ten s’ notice, the company ine for 
traffic without the sanction of the Board of Trade, 

then state and condition. Seeing too 
officers may, when the notice reaches 
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them, have other work on their hands, it is obvious that 
the examination and inspection can be little more than 
superficial.” 

At the conclusion of his report, Mr. Rothery com 
the latter with the report made by Colonel Yolland and Mr. 
Barlow as follows : 

‘* 135. I stated in the commencement of this report that 
there was practically an entire agreement between my 
colleagues and myself in the conclusions at which we had 
arrived ; and that almost the only difference between us 
was, whether some facts, which come out in the course 
of the inquiry, ought or ought not to be referred to more 
at length. 

© 136. The pote on which we are agreed, are as follow : 
I agree with them in thinkin: 

**1. That there is no evidence to show that there has 
been any movement or settlement in the foundations of the 


piers. 

**2,. That the wronght iron was of fair quality. 

**3. That the cast iron was also fairly good, though 
sluggish in melting. 

“4. That the girders were fairly proportioned to the 
work 7 had to do. 

**5. That the iron columns, though sufficient to support 
the vertical weight of the girders and trains, were, owing 
the weakness of the cross bracing and its fastenings, unfit 
to resist the lateral pressure of the wind. 

‘6. That the imperfections in the work turned: out at 
the Wormit Foundry were due in great part to a want of 
proper supervision. 

‘**7, That the supervision of the bridge after its comple- 
tion was unsatisfactory. 

“*8, That, if by the loosening of the tie-bars the columns 
got out of shape, the mere introduction of packing pieces 
between the gibs and cotters would not bring ony Ls to 
their positions. 

**9, That trains were frequently run through the high 
oo at much higher speeds than at tke rate of 25 miles 
an hour. 

**10. That the fall of the bridge was probably due to the 
giving way of the cross bracing and its fastenings. 

‘“* JJ. That the imperfections in the columns might also 
have contributed to the same result. 

‘** These are the points, neither few nor unimportant, on 
which I concur with my colleagues. 

“137. The points, on which we are not agreed are, as to 
whether some facts, which have come out in the course of 
the inquiry, ought or ought not to be mentioned. The 
following are some of the facts, to which I refer. 

** 138. In the first place, I think that the error in the 
borings ought not to be passed over in silence. It is said 
that engineers are always liable to be deceived by the borers, 
and that therefore Sir Thomas Bouch could not be held to 
blame on that account. But that argument does not satisfy 


it is for the 
of Trade, to 
stood my colleagues at our last interview, they concurred 
in the conclusions to which I had come, that there might 
bea maximum wind pressure of from 40 lb. to 50 lb. per 
square foot, and this too not only over a few feet, but over 
the whole extent of a span of one of the mg irders, and 
I gather as much from their report. And if so, seeing 
that it is the practice in France to allow 55 lb. per square 
foot for wind pressure, and in the United States 50 Ib., 
there seems to be no reason why a similar allowance should 
not be made in this country. 

“144. I will only add, in conclusion, that I should hardly 


enginorring proary and not for the Board 
em. 


have ventured, in a case of so much culty and im- 
portance, to have made on my own responsibility the re- 
marks I have done, had I not felt that they are fully borne 
out by the evidence that has been laid before us; and 


that, although my colleagues have not thought fit to join 
in this report, they do not differ, except per on some 
very minor points, from the conclusions at which I have 
arrived. 
**T have the honour ta be, Sir, 
“Your most obedient humble servant, 
“HH. C. RoTHERY.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cates Meeting of the North of England Iron 
Trade.—Yesterday the quarterly meeting of the North of 
England iron and allied trades was held in the Royal Ex- 
change, Middlesbrough, and was very well attended. The 
usual facilities were afforded for the exhibition of articles 
of interest to the trade, but only one gentlemen availed 
himself of this means of advertising. It was found that 
Messrs. Connal and Co., the warrant storekeepers of 
Middlesbrough, had a stock of 90,990 tons, which is an in- 
crease of 1620 tons since last Tuesday. They are receiving 
from 100 tons to 200 tons daily. The tone of the market 
was decidedly better and prices were rather er. No. 
Cleveland pig sold at 39s. and 39s. 6d. per ton, and in some 
cases makers refused to book at less than 40s. oe! ton. In 
commercial circles there is a prett neral feeling that 
trade prospects are improving. It is found that the ship- 
ments of pig iron continue very heavy, and it is believed 
that if the anticipated harvest is realised trade 
generally will expand with greater rapidity. In the 
mean time there are more inquiries and people are more 
hopeful. 

The Finished Iron Trade.—In the finished iron trade 
there is still a great deal of work being turned out. 
Prices are fully maintained and fresh orders are coming to 

nd. 


me. I should have thought that, if engineers are liable to | hand 


be deceived by borers, it is all the more important that, 
before designing a bridge, they should satisfy themselves, 
beyond a doubt, of the accuracy of the borings, and which 
there would have been no difficulty in doing in the pre- 
sent case. It is also said that, as no movement or 
settlement was found after the accident to have occurred 
in the foundations, the error in the borings was not im- 
portant. But that also does not satisfy me ; for it is clear 
that the error in the borings led to the alteration of the 
piers from brickwork to iron columns, and that that un- 
doubtedly was the cause of the casualty. 

‘139. Secondly, I think that we are bound, in justice to 
those most deeply interested in this case, carefully to con- 
sider all the various suggestions which they have put for- 
ward to account for the fall of the bridge ; and it therefore 
seemed to me that it would not be fair to them or satisfac- 
tory to you, that we should simply give it as our opinion 
that the train had not struck the girder, without stating 
at length the grounds on which that opinion was formed. 

**140. I think also that it is not sufficient to say that the 
supervision at the Wormit Foundry, and in the subsequent 
maintenance of the bridge was insufficient, without saying 
in what that insufficiency consisted, and who was to blame 


for it. 

**141. I think also that it was our duty to call attention 
to certain defects in the design, which rendered the struc- 
ture weak, and thereby contributed to its fall; for instance, 
to the narrow base, the slight inclination of the outer 
columns, and the omission of the spigots at their bases, and 
to the casting of the holes in the Tae and in the flanges of 
the 18-in. columns. I thought also that these defects 
could best be shown by comparing the work on the Ta 
Bridge with that done by the same engineer on the Beela 


uct. 

**142. It seemed to me also that we ought not to shrink 
from the duty, however painful it might be, of saying with 
whom the responsibility for this casualty rests. My 
colleagues thought that this was not one of the questions 
that had been referred to us, and that our duty was simply 
to report the causes of, and the circumstances attending, 
the casualty. But I do not so read our instructions. I 
apprehend that, if we think that blame attaches to any one 
for this casualty, it is our duty to ray so, and to say to 
whom it applies. I do not understand my colleagues to 
differ from mein thinking that the chief blame for this 
casualty rests with Sir Thomas Bouch, but they consider 
that it is not for us to say so. 

‘**143. Lastly, my colleagues in their report call atten- 
tion to the fact ‘that there is is no requirement issued by 
the Board of Trade respecting winc pressure, and that 
there does not appear to be any understood rule in the 
engineering profession re ing wind pressure in railway 
where! * oe ver > -¥ ap spony that the 

of Trade should take such steps as may 
for the establishment of rules for that p GE cannot, 
however, join in that recommendation ; for it appears to 
me that, if there is no ‘ understood rule in the engineering 


profession regarding wind pressure in railway structures, 








Engineers and Shipbuilders.—Large quantities of work 
in these departments are being executed on the Tyne, Wear, 
and Tees, and it is stated that there are orders in the 
books of employers which will keep them busy for the next 
few months. 

The Steel Works in Cleveland. — Messrs. Bolckow, 
Vaughan, and Cc. are making rapid pro; with the ex- 
tensions of their steel works at Eston. For some time this 
company has held the ition of the largest steel rail 
makers in the world. Very soon they will have doubled 
their producing capacity. At Middlesbrough Mr. Muller 
is pushing on with the alterations of his Erimus Works, 
_— will soon be ready to produce steel on an extensive 
scale, 


The Ironstone Mines.—Work is going on steadily at the 
Cleveland ironstone mines. A few of the — are 
asking the men to submit to a reduction in their wages. 
As the matter is in the hands of a joint committee of masters 
and men, it is not expected that there will be any difficulty 
in settling the question in an amicable way. 








NOTES FROM THE NORTH. 
. Guascow, Wednesday. 
Glasgow Pig-[ron Market.—The warrant market was 
again firmer last Thursday, and prices improved to the 
extent of 4d. per ton. Business was done during the fore- 
noon at 48s. 4d. to 48s. 9d. cash, and one month, and the 
market closed with buyers at the top quotation, and sellers 
near. The quotations during the afternoon from 
483. 74d. to 48s. 9d. cash, and at the close there were 
sellers at 48s. 9d. cash, and buyers offered 1d. per ton less. 
Friday’s market was likewise very strong, and prices 
showed a further advance to the extent of 5d. over those 
paid on the previous day, and the week closed with an im- 
provement of 9d. per ton over the final quotations of the 
receding Friday. There were transactions during the 
orenoon market at from 48a. 74d. to 49s. 14d. cash, and 
the close was sellers at the higher prices and buyers at 
49s. Inthe afternoon from 49s. 3d. to 49s. 44d., and then 
back to 49s. 2d. cash, were the quotations, at the close 
there were sellers asking 49s. 3d. and buyers offering 
49s. 14d. cash. At the ing of the market on Monday 
forenoon business was done at 49s. 1}d. cash, also at 
49s. 2d. cash and 49s. 14d. one month open, but the price 
quickly receded to 48s. 9d. cash, and 48s. 6d cash accepted, 
gradually improving to 48s. 10d. cash paid, but closing at 
48s. 9d. accepted, and rather sellers. At the opening of the 
market in the afternoon there was a steady market, and 
some transactions took place at 48s. 8d. cash, then at 
48s. 8}d. to 48s. 9d., the close being buyers at the latter price, 
and sellers at 48s. 10d., the price leaving off at a decline of 
5d. per ton as com with last week’s close. ‘The market 
was firm at the opening on Tuesday forenoon, when busi- 
ness was done at 49s. one month fixed, then at 49s. 1d. 
and gradually improving to 49s. 44d. cne month fixed and 


willadd that, if I rightly under- | coverin 


cash, returning to 49s. 1}d. cash accepted, quickly re- 
ing to 49s. 5d. one month fixed, and 49s. 4d. cash. 

At the close of the market there were buyers at the latter 
price and sellers asking 1d. more per.ton. In the afternoon 
there was a continuance of the firmness. The opening was 
49s. 4d. to 49d. 5d. cash and one month done, and 
the close was rather buyers at the best. The market 
2 quiet this forenoon, and business was done at 
. 4d. cash to.49s. 6d. one month fixed and cash, 
then advancing to 49s. 7d. and 49s. 7id. one month 
fixed done, also 49s.'7d. cash paid, and the market closing 
at 49s. 6d. cash next week’s eee op. and rather buyers 
over, and sellers 49s. 7d. one month fixed. At the openi 
of the market in the afternoon business was done at 4s. 6d. 
cash and 49s. 7d. one month, ually improving to 
49s. 10d. cash, but again ing to 49s. 74d. cash ac- 
cepted, and the market closing with 49s. 9d. again paid, 
and rather buyers. The warrant market continues to be 
the arena of “‘ bulling’’ and “ bearing’’ operations rather 
than the reflex of the general state of the iron trade. It is 
consequently not surprising, under such a condition of 
things, that whilst shipping iron has been quieter, and the 
makers of several brands have found it necessary to reduce 
their official prices, and that almost all are willing to enter- 
tain offers from buyers under their quotations, warrants 
have been strong, and have shown an advance in prices. 


The highest price at which any business was transacted 
last week, namely, 49s. 6d. cash, was not paid openly on 
the market, but was the rate at which “ ”” bought 


considerable quantities from strong holders in order to meet 
their engagements to deliver warrants. Several large ‘‘ bear’ 

sales have lately mn closed, and a hope is entertained 
that the operators in such transactions will now act with 
pradence and allow the market to assume a healthier and 
more natural tone. The slight improvement in the demand 
from the Continent has completely died away, and the 
American reports continue to be devoid of any new feature, 
There are still 116 blast furnaces in actual operation as 
compared with 90 at this time last year. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 12,527 
tons, as aguinst 8252 tons in the corresponding week of last 
year. The total stock of iron in Messrs. Connal and Co.’s 
public warrant stores at the end of last week stood at 
448,494 tons, showing an increase for the week of 367 tons. 


The Malleable Iron Trade.—Chiefly in consequence of 
several important shipbuilding contracts having been closed 
lately and other orders being in the market there has been 
an improvement in the finished iron trade, more especially 
as regards the business in ship plates, for which full prices 
have been obtained, while in some cases an advance of 5s. 
per ton has been secured. Bars, however, remajn dull, and 
manufacturers have in several instances reduced their prices 
of the same from 5s. to 10s. per ton. 


Contract for another Guion Liner.—Messrs. John Elder 
and Co. have been successful in securing the contract for a - 
serew steamer of extraordinary dimensions for the Guion 
Line, running between Liverpool and New York. She is 
to be named the Alaska, and her extreme length will be 
500 ft. ; breadth, 50 ft. ; and depth 40 ft. (moulded), with a 
gross tonnage of 6400. The engines are also to be of great 
size, constructed on the three-cylinder principle, to indi- 
cate 10,000 horse power. It may be remembered that 
Messrs. John Elder and Co. built the Arizona, a fine screw 
steamer 466 ft. in length, for the same line a year ago, and 
the success of this vessel in making rapid voyages across 
the Atlantic has no doubt induced the Guion pe md to 
entrust a second order on a larger scale to the well-known 
Clyde firm. The Alaska will be constructed on somewhat 
similar lines to the Arizona, and is expected to attain 
even a‘higher rate of speed. 


Other Shipbuilding Contracts.—Messrs. Barclay, Curle, 
and Co., shipbuilders and engineers, Glasgow, have re- 
ceived orders from Messrs. G. and J. Burns, of the Cunard 
Company to construct three screw steamships of great 
8 for their Scotch and Irish mail service. These yessels 
are to be called the Alligator, Dromedary, and Gorilla ; 
and Messrs. John Elder and Co. have recently closed a 
contract with Messrs. Donald Currie and Co. to build two 
splendid vessels for the Cape mail service of that eminent 
firm. These two vessels are to be of the same as, but 
somewhat er than, the Kinfauns Castle, which was 
built for the Currie line of steamers last year by Messrs. 
Elder and Co. 


The New P. and O. Liners.—Of the eight new steamers 
now building throughout the United Kingdom for the 
Peninsular and Oriental Steam Navigation Company, 
three are in oom on the Clyde. One of them 
to be called the Clyde to be built of steel, and of 
4100 tons, isin the hands of Messrs. Denny and Bros., 
Dumbarton; and the other two, both iron vessels, of 
4800 tons each, the Rome and the Carthage, are buildi 
by Messrs. Caird and Co., Greenock. The latter are the 
largest now in hand. 





JAPANESE TELEGRAPHY.—The islands of Japan are now 
connected by submarine cables. A cable is now being laid 
to the of Loo Cu0o. 


CaNADIAN Pactric Rartwars.—Some 50 miles of the 
100 miles the Canadian Pacific Railway, west 


of Winnipeg, are to be in running order by June |, 
1881, and the whole distance is to be a, for the pass- 
ing of trains by December 31, 1881. The ballasting 
and other works are to be completed by October 1, 
1882. The contractors are Messrs. Bowie and McNaughton, 
and the amount to be paid them for tne 100 miles, ex- 
clusive of rails, 438,9 lo! he opening 
200 miles of road west of Winnipeg at such an ear! 





date will be of great advantage in promoting the rapi 
ettlement of this part of the tn Ry ¥ 
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TAP-CHASING LATHE. 
CONSTRUOTED BY MR. W. S. HALL, ENGINEER, NUNEATON. 
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We illustrate above a lathe designed. by Mr. W.| cut asunder and hardened. It will be seen that it only 
Silver Hall, of Nuneaton, which presents several special | requires to be ground straight across its end when re- 
features of interest. Its general arrangement, as shown quiring to be sharpened and that the correct angle of 
in Fig. 1, is that of a screw-cutting lathe with centres thread is constantly preserved. Two of these tools, each 
7 in. above the bed, which is of stout proportions, being | clamped by a single nut and crossbar, are fixed in a 
no less than 11 in. deep and 13 in. wide across the top. | Y-shaped block F, forming the tool holder, which is 
The leading screw is placed in front of the bed, is 2 in. | pivotted on the top of the rest, and is capable of swivel- 
in diameter, and has two threads per inch, The form of | ling through an angle of 27$ deg. In the position shown 
thread adopted is similar in cross section to the tooth | in the engravings, the right-hand, or screw-cutting tool, 
of a spur-wheel, thus affording ample wearing surface,| is in contact with the work to be chased, while 
while it is more easily engaged and disengaged than is | that on the left hand is just clear. In the other position 
the case with a thread of square cross section. There | of the tool holder, the flat edge of the left-hand tool is 
is nothing special about the driving headstock, which is | brought up, as would be required to “ top off” the threads 
of the ordinary double-geared type, except that the face- | of a taper tap. The tools being adjusted just level with 
plate A has cast on its back a spur-wheel B, gearing (in | the top of the rest are always at the right height for 
the proportion of 3 to 1) into the pinion © on the shaft | their work, and another curious feature in this tool 
D, which extends the whole length of tle lathe to the | holder, though not at once apparent without a little 
following headstock. This pinion C, to which we shall | examination, is that the correct “rake” of the tool is 
again refer, can be slid in or out of gear oy the clutch | always given. Moreover, by adjusting the graduated 
fork andlever E. A mark stamped on 0, corresponding | handwheel L to any given position, the same distance 
with three marked positions o o o on the face-plate (see | of the tool point from the centre, and consequently the 
Fig. 2) insures that they shall always be placed in gear | same diameter of work, is always insured. For cutting 
in a certain definite relation to each other, and this, as | a left-handed thread the tools must be turned end for end, 
we shall subsequently see, is a matter of importance. | a second tool holder properly grooved to fit them in this 

The saddle and slide rest are shown in Figs. 1, 3, 4, | new position being substituted, while for ordinary work 
and 5. The cross slide has a very long bearing, and the | a block with studs and crossbars precisely like the 
wearing surfaces and screw are well protected from dirt | top of an ordinary slide rest can be put on instead of 
and shavings, as is also the leading screw. The cutting | the swivelling tool holder in a few moments. 
tool for screw cutting is of peculiar form, being part | The leading screw is clamped or released by the handle 
of a steel ring carefully turned up to shape, and then | G, which is very conveniently situated. The clamp nut 











has a long bearing and clasps both sides of the screw. 
For bringing back the saddle to its first position after 
taking a cut the length of the screw, the handwheel H and 
wormwheel K (which has twenty-four teeth) are employed, 
the wormwheel and leading screw acting, of course, as 
rack and pinion, and as the wormwheel is of gun-metal 
and the screw has a very large wearing surface, this may 
be done without any injury to the screw. This worm- 
wheel and handwheel also perform another important 
function. When the screw is not clamped, and the 
saddle is stationary on the bedplate, the handwheel, 
which is graduated with twenty-four divisions, corre- 
sponding with the teeth on the wormwheel, will be seen 
slowly to revolve, bringing each division in turn oppo- 
site to the index J, Figs. 1 and 3, In these positions 
only can the leading screw be clamped, so by watching 
them the workman knows at once when to raise the 
handle G without grinding the clamp nut over the sur- 
face of the screw until it will drop into position. Again, 
it is well known that to cut certain pitches, for example 
eleven threads to the inch, it is necessary to clamp the 
screw at every second revolution, and if it is clamped at 
an intermediate revolution the thread will be “ split.” 
The usual method of doing this is by watching for the 
coincidence of a chalk mark on the face-plate with another 
on the leading{screw, but in the lathe in question this is 
provided for by a second graduated circle on the hand- 
wheel H, having only twelve divisions. There are also other 
circles divided into eight, six, and four parts, but these are 
very seldom required. By winding the screw L of the cross 
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CRANE ATTACHMENT FOR THRASHING MACHINES. 


CONSTRUCTED BY MESSRS. NALDER AND NALDER, ENGINEERS, WANTAGE. 
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LIDE VALVE. 








slide back to its fullest extent, the slide rest can be slid 
off entirely, leaving the saddle, which is provided with 
suitable slots and bolt holes, clear for boring small cy- 
linders, pedestals, &c., or for other general or special 
work, 

Many attempts have been made to contrive a satis- 
factory method for giving the “relief” or “ backing-off” 
required in screw taps during the operation of chasing, 
so that they shall not require finishing by hand-filing, 
which after all can only “ relieve” the tops of the threads, 
leaving the full bearing surface at the bottoms and sides. 
As the required “ relief” is very slight, and demands to 
be accurately proportioned, these attempts have usually 
failed, owing to the difficulty of adjustment in the first 
instance, and of maintenance free from looseness and back- 
lash afterwards. Mr. Hall claims to have solved this 
problem by the peculiar following or “ poppet” head- 
stock, shown in Fig. 1, and in detail to a larger scale in 
Figs. 6, 7, and 8. 

The shaft D, which is driven by the pinion CO off the 
face-plate wheel B, and which makes three revolutions 
for every one of the lathe mandrel, imparts a similar 
triple revolution through the pinion M and the idlers N N 
to the pinion O, which is keyed on the tubular mandrel 
P. This mandrel revolves in adjustable conical bear- 

ngs in tha following headstock, but can be clamped 
when not required for use by a screw wedge at 
Q, much as in an ordinary headstock, and contains 
the ram R, which is propelled and withdrawn by 
the screw S and handwheel T, and clamped by the wheel- 
nut U. The nose of this ram is bored eccentrically, , in. 
out of centre, to receive the conecentre V. Matters being 
thus arranged the mandrel P is caused to revolve, carry- 
ing with it R, 8, T, U, and V, and a turning tool being 








applied to the latter it is turned up, of course truly con- 
centric with P, and its position carefully marked O (see 
Fig. 8). If now it is turned half round in its seat the 
point will be 4 in. out of centre, and when revolving with 
the mandrel P will describe a circle } in. in diameter, and 
its adjustment for any less eccentricity may be made 
with very great delicacy, being measured on a graduated 
circle 3 in. in circumference. 

A rod or other article turned between centres will 
consequently approach to or recede from the cutting tool 
three times in each revolution, and at the following head- 
stock end will receive the form shown in Fig.9. This 
eccentricity will decrease towards the driving headstock, 
as shown at Fig. 10, approaching nearer and nearer to 
the true circle, as at Fig. 11. A tap chased on this prin- 
ciple will consequently have plenty of clearance or “ re- 
lief” at the commencement, while the final cut is made 
by that portion of the tap which is nearly circular, and a 
very truly tapped nut is the result. 

By a curious but not difficult calculation the mark on 
the face-plate corresponding with the fullest side of the 
tap, which varies with the degree of eccentricity adopted 
(which we will suppose to be seven, as shown in Fig. 5) 
is found, and by bringing this number, which is repeated 
three times on the face-plate, opposite the point of the 
scriber W, which is set to the height of the lathe centre, 
three lines may be scribed on the shank of the tap be- 
fore removing it from the lathe, giving the exact position 
of the cutting edges. 

As the variation of radius from the true axis is alter- 
nately in excess of, and less than, the normal radius, and 
as it is necessary that the point of the tap should enter 
the same sized hole as if it were truly circular, it is ne- 
cessary to set the following headstock as if for taper 











| turning, for which purpose it is fitted with a cross slide 


and screw with graduated handwheel. This adjustment 
being very slight, does not interfere with the gearing of 
the pinion M and first idler N, which at the commence- 
ment are eet rather deep in gear. 

By adopting a double instead of a treble ratio in the 
eccentric gear, an elliptic figure is obtained, and in this 
manner, and by varying the distance between the front 
and back centres, the blocks or moulds used by hatters 
can be obtained in endless variety, and of any shape that 
the vagaries of fashion may dictate. 





NALDER’S THRASHING MACHINE 
DRUM LIFTER. 

Ar the Kilburn Show last summer, Messrs. Nalder and 
Co,, of Wantage, exhibited for the first time their 
combined thrashing and straw-elevating machine, two 
illustrations of which we gave on page 540, of our twenty- 
seventh velume. By this combination Messrs. Nalder do 
with one machine the work for which two are commonly 
employed. Some American, as wellas English makers, have 
attached straw elevators to thrashing machines, but only 
for straight delivery, that is, the straw can only be de- 
livered in a straight line with the machine. Messrs. 
Nalder by their system not only deliver at any desired 
angle, but after the position of the rick has been fixed, 
the elevator can be moved from one side to the other 
without stopping the machine, so that one man on the 
straw rick can build it up, thus effecting a saving 
of labour, and securing a special convenience, as, if 
desired, wagons placed at intervals can be loaded up. 
Another feature in this machine is, that for packing it is 
taken to pieces and distributed over the machine instead 
of a portion of the trough being turned over on the top; 
the work of taking to pieces and packing can be effected 
in about ten minutes, and the provision for this purpose 
is very carefully and efficiently arranged. 

The same makers have now introduced a very simple 
and convenient arrangement for drawing the drum to 
the top of the machine for repairs, &c., as well as a plan 
of taking the strain off the front part of the machine 
when the elevator is placed at an angle, and a detail for 
scotching the wheels. Of these points, which are to be 
exhibited at the Carlisle Show, we give an illustration 
on the present page. 

In this engraving, A are the shear legs shifted from 
their position at B when used for drawing up tho ele- 
vator, C the same legs when packed up, D the windlass, 
E the drum as raised through the opening F by winding 
up the chain D!, GG are the balancing strips, H is one 
side of the elevator placed and packed in the iron 
supports M M; K is the elevator floor in five sections, 
packed up on the hopper L; N N are two screws which 
press the two pieces O O firmly on the scotches P P, thus 
securing the double object of a perfect stay to the frame 
and a scotch to the wheel. 

We last year predicted a great success for this ma- 
chine, and now are pleased to hear Messrs. Nalder have 
every reason to be satisfied with the results obtained from 
a considerable number of these machines already at work 
in England and on the Continent. 





EVERITT’S SLIDE VALVE. 

WE annex illustrations of a new form of circular slide 
valve designed and patented by Mr. Everitt, of 35, 
Queen Victoria-steet, E.C. The construction will be 
readily understood from the cross section, The valve 
has two faces, the one bearing on the port face proper, 
and the other on what may be termed the outside of the 
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steam chest cover. It will at once be seen that according 
to the proper proportions of these two faces to each 
other, this valve can have any proportion of its steam 
load balanced as may be deemed fit. However, it has 
been found by practice that about 70 per cent. of this 
load is all that it is desirable to balance. 

The exhaust steam is carried straight away through 
the centre of the valve, thus saving an exhaust port, 
and giving a very free exhaust. This arrangement of 
exhaust renders the valve especially applicable to com- 
pound steam and hydraulic engines. 

The advantage of an ordinary round valve is that if 
any part of its face grinds, the valve being free to rotate 
in its buckle a fresh surface is brought round, but the 
attendant disadvantage is, that owing to its shape the 
area exposed to the pressure on the back is larger even 
than with an ordinary square-shaped valve. An ordi- 
nary valve of the same size as the one illustrated would 
have about 4680 Ib., on the back of it, assuming the 
steam pressure to be 60 1b. to the square inch, and would 
only have 28 square inches of wearing surface, this being 
167 lb. pressure per square inch of wearing surface. 
With Mr. Everitt’s valve as illustrated, however, there 
is only 2220 lb. on the back of valve, the steam being at 
the same pressure, while there are 55 in. of wearing 
surface to carry this load, this being 40 1b. per square 
inch of wearing surface. The valve, it will be noticed, 
is made in two parts screwed together. 





ENGINES OF THE §.S, *“* ARIZONA.” 

We give this week a two-page engraving containing 
two views of the engines of the celebrated Guion steam- 
ship Arizona, constructed by Messrs. John Elder and 
Co., of Glasgow. We shall in early numbers publish 
further illustrations of these engines, and for the present, 
therefore, we postpone our description. The admirable 
performances of the Arizona will cause the details of her 
machinery to be regarded with special interest. 








WIND PRESSURES. 
To THe Epiror or ENGINEERING. 

Sin,—The opening sentence of your article in last week’s 
namber on the Arrah Road Bridge must form my excuse 
for again writing to you on this subject. In a former 
number (page 263 of last volume), you kindly allowed me 
to submit to your ers a theory that the pressure on 
bars is proportional to their areas multiplied by their 
smaller dimensions, and that the pressure on a length of a 
bar equal to its breadth is four-thirds of the pressure on 
the same square when fully exposed. The generally ac- 
cepted theory, that the pressures are proportional to the 
areas, is based on confessedly insufficient experiments, 
which, moreover, do not accurately support it ; and I have 
been unable to find recorded, or to imagine, any course of 
reasoning which could lead to this conclusion. 

Under these circumstances I would ask your permission 
to compare the results of the two theories, as applied to 
finding the pressure which would destroy the Arrah Road 
Bridge, with the actual pressure which existed at the time, 
estimated as nearly as it can be from other considerations. 
The detailed and clear manner in which Mr. Batho’s calcu- 
lations are given, makes it easy to do this, without, I hope, 
trespassing too much on your indulgeuce, the only altera- 
tions required being in his paragraphs 1 and 6, as follows : 


1. Surface Exposed to Wind reduced to its Equivalent 
in Squares of One Foot. 





Booms ‘ ys =. x } = 49.5 
Verticals .«. 26 x 23 x x = 4.47 
bo ee Re: x + = 64 
Diagonals mem .©«@ 3B x + = 12. 
66.6 


66.614 2==178 = number of one foot squares, which 
would receive the same pressure as the area of the girders, 
340, and which is to be substituted for that area. 


6. Distribution of Wind Pressure. 

Either method would show that the only points at which 
this requires to be accurately calculated are at C, and over 
the whole area. 

Wind Pressure at C. 


o=18 ~18= equivalent number of squares for sur- 


face exposed per foot run of bridge. 
Cw = 2x 1.8 w x 48$+1.8 w x 14=34.8 w= 1405 lb. 


1 


w= orto lb. on a square foot. 


A wind pressure of 40.4]b. on a square foot is therefore 
eufficient to counteract the friction at the support C, and 
any pressure above that will cause the girders to slide, &., 


" Uf it be assumed that the bridge bas been blown off bodily, 





the wind pressure on the whole bridge must counteract the 
total friction, which is 10,080 Ib., and C =: aa =56.7 Ib. 


on a square foot would be required. ’ 

The position of the fallen girders would seem to indicate 
that the method of destruction was a combination of these 
two, which result would be produced by a pressure exceed- 
ing, about 25lb. by Mr. Batho’s calculations, and about 
48 lb. by mine. 

There can, of course, be no accurate conclusion drawn 
from the recorded pressure of over 50 lb. at Calcutta, 
300 miles away, but the injury to other stractures near the 
site of the bridge would seem to show that the wind was 
blowing a hurricane there. 


Tam, therefore, in hopes that] have been able to show 


that there is sufficient reason for doubting the accepted 
theory, and that engineers cannot work with confidence in 
such matters, until this doubt has been set at rest, which 
can only be done by numerous experiments on a large scale, 
in a high and steady wind. 

A similarity between this case and that of the Tay Bridge 
is, I think, worthy of notice, viz., that it is over a channel 
along whose centre line the velocity would be greater than 
in the open, and where this line meets the bridge there is a 
contraction, caused by the wing walls and approach banks, 
which would still further increase the velocity. This would 
occur more or less in all bridges, so that observations made 
at haphazard sites, presumably near buildings which would 
diminish the general velocity, though they might increase 
it at some points, cannot be trasted for giving the maximum 
velocity required. 

I am, Sir, yours truly, 
G. J. TURNER. 

June 29, 1880. 








KENYON’S PISTONLESS INDICATOR. 
To THE EpIToR oF ENGINEERING. 

Srr,—If your readers are not weary of this subject, will 
you allow me to ask Mr, Kenyon what amount of excessive 
pressure his tubes will stand without damage? Consider- 
able extra pressure is often caused by water in the cylinder 
through priming ; and in preparing to indicate a high-speed 
feed pump the maximum pressure is frequently very doubt- 
ful. In the Richards indicator all risk of damage to springs 
is avoided by the use of a small ferrule on the piston rod 
which limits their compression. I may add that an instruc- 
tive diagram of back pressure on a large scale (i.e., with a 
weak spring) may be taken by allowing the ferrule to cut 
off the upper portion. No such diagram could be taken 
with the Kenyon indicator. 





Yours truly, : 
Percy J. NEATE. 
53, Belsize Park, Hampstead, London, July 5, 1880. 





To THE EDITOR OF ENGINEERING. 

Srr,—An engineering journal like yours is not the place 
for personalities, and after the flat contradiction given by 
W. Walker to my statement last week, and the manner iu 
which he makes the even more audaciously untrue assertion 
respecting my ‘‘ patent low water alarm’’ which (by-the-by) 
has nothing whatever to do with the merits of my “‘ piston- 
less steam engine indicator,’’ I must respectfully decline 
to continue a controversy which has resolved itself simply 
into a question of one or the other’s veracity. I shall be 
quite content to leave the question of truthfulness between 
me and W. Walker in the hands of those to whom we are 
both best known. Probably his ‘“‘ two gentlemen of ex- 
perience and veracity who so kindly initialed and dated his 
400 diagrams obtained under all conceivable circumstances, 
béar a character as unimpeachable as his own.”’ 

I think I have ae to all reasonable objections, and 
as I before stated, 1 am prepared to submit my instrument 
to any fair test against any other indicator, provided that 
such tests be made under the superintendence of respectable 
and competent engineers, but it would be obviously absurd 
to accept the results of so-called tests made at the caprice 
of any mere adventurer or itinerant engineer who has 
nothing to lose, and who may ch to titute himself 
a competent authority. 





T an, Sir, yours wel, 
. W. Kenyon. 
26, Great Western-street, Moss Side, Manchester. 





THE PIERS OF THE TAY BRIDGE, 
To tHE Epiror or ENGINEERING. 

Srr,—On referring to your issue of 25th June, I find 
that Mr. G. H. Phipps is right in saying that the 
diagram in my letter as printed there is incorrect in not 
showing any shortening of the one side of the quadrilateral. 
But the mistake has occurred in the printer’s hands, and 
did not appear in the figure I sent you drawn with my own 
hands. I am afraid also that in the printing 7 ne 
of the twist has been exaggerated. In Mr. Phipps’ diagram 
as printed in your issue of 2nd July, the compression is 
so much exaggerated that in cast iron it would represent a 
stress of about 2000 tons per square inch. 

I did not assert that there cannot be found some points 
in some solid beams where the material is in compression 
in all directions, but I denied Mr. Phipps’ universal con- 
trary statement, and especially so for the case cited, 
namely, that of a cantilever with the neutral axis at the 
middle thickness. I objected to it still more especially 
because it was applied to the diagonal bracing bars of the 
piers of the Tay Bridge. 

Your obedient servant, 
Rosert H. SMITH. 





To THE EDITOR OF ENGINEERING. 

Srr,—I am sorry to trouble you again upon the same 
subject as in my recent letters, but perhaps I could scarcely 
decline to say a few words on the points referred to by my 
friend Mr. W. H. Bidder. 

As I read his remarks he appears to agree with me on 
the points objected to by Mr. Robert H. Smith. With 
regard to his remarks on my letter in ENGINEERING of 
February 13, I do not attach mach importance to the 
absence of perfect identity between the diagram and the 
accompanying figures. It might easily occur in the small 
seale of the engraving, and as the figures are correct, the 
aw leads to no false conclusions. 

With regard to the line of demarcation LM on Mr. 
Bidder’s diagram which separates the tensional from the 
compressed portion of the figure, that would no doubt 
be correct if the deflected body were a solid prism, but 





does not apply when we are considering the effect 
assemblage of columns, as represented in my diagram. oo 


The forces per square inch on the — are : 


ns 
Windward column in 0.07 tension 
Next pair of columns ... Ss 7 compression 
9 a eco ie , 
Leeward on pe inn 2.45 ~ 
All these forces were, however, calculated upon the 
supposition of a sufficiency in the bracing to deflect the 
ier en masse, and will be much inc if, as in my 
etter in ENGINEERING of the 18th ult., the bracing is so 
—. 
ile upon the subject of my above letter of February 13, 
I may, Sir, in reply to an observation of your own, say 
why I think the ~ would be better without any holding- 
down bolts at all, t with an insufficient force. My 
reason is in brief that whilst a force of wind of 23 7 lb. per 
square foot would be sufficient to lift the foundation 
beneath the extreme windward column, and thereby so 
damage the foundation as to make it unfit to meet a force 
of wind in a contrary direction, an equal wind would be 
incompetent to overturn a pier if merely standing like the 
legs of a table upon the foundation. 
Apologising for the number of my communications upon 
the above, 


” 


I am, Sir, your obedient servant, 
Gror@e H. Purpps. 
P.S.—In the engraving in ENGINEERING of July 2 of 
my small diagram the letter a has been accidentally omitted 
from the full diagonal line. 
London, July 5, 1880. 








CHANGE OF TEMPERATURE OF STEAM 
CYLINDERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—The “‘ Notes’”’ on the above, in your issue of the 
11th ult., page 460, and which had slipped my memory till 
now, are of great interest, as the experiments there re- 
corded aim at solving the important question of variations 
of temperature within steam cylinders. I quite agree with 
you in saying that had the tube been filled with mercury it 
would have much better represented the solid mass of the 
cylinder, which has only a small surface exposed to varia- 
tions of temperature in proportion to weight of metal, say 
only 1 square inch of surface for. 1 cubic inch of cast iron 
(with cylinder lin. thick). If the tube had been filled 
with mercury, I fully expect that little or no range of 
temperature would be shown, but a very nearly steady 
mean temperature somewhat lower than the mean tempera- 
ture of the steam. 

As to ‘‘ the advantage of high speed in diminishing con- 
densation of steam in cylinders’’ (line 22 from bottom), 
this depends entirely on circumstances, and in judging of 
the value of high speed one must distinguish between the 
condensation due to work done, and that due to contact 
with the surface of the cylinder. The first is practically 
constant for all speeds, and with large measures of expan- 
sion is much in excess of the second, which certainly does 
diminish with increase of speed in cylinders that are not 
steam jacketted. When, however, the cylinder is steam 
jacketted, or otherwise heated to a higher temperature 
than the mean temperature of the steam, high speed be- 
comes a positive disadvantage in diminishing the useful 
effect of the poe, by not giving it sufficient time in which 
to do its work. These views are amply proved to be cor- 
rect by tests of engines which I have made, as well as from 
exam‘ning numerous other records of engine performances, 
and it was for the purpose of calling attention to the 
fallacy of accepting high speeds to be always of advan- 
tage, that I wished to occupy a few lines of your valuable 
paper. 

Yours truly, 
London, July 5, 1880. W. ScHONHEYDER. 





THE *“ ANTHRACITE.” 
To THE Ep1rTor oF ENGINEERING. 
Srr,—Major Deane telegraphs that the Anthracite 
arrived all well at New York, Saturday the 3rd inst. 
I am, Sir, yours very truly, 
W. W. Hargis, Acting Secretary. 
The Perkins’ Engine Company, Limited, July 5, 1880. 








ELECTRIC LIGHTING. 
To THE Epiror oF ENGINEERING. 

Srr,—The “ clear-headed electricians’ must judge be- 
tween your trenchant decisions and my ments which 
you are pleased to style a “‘ cobweb of words,’’ but I must 
still protest against your accusation of my ing Mr. 
Cornelius Varley’s name instead of Mr. C. F. Varley’s. 
You say that Mr. C. F. Varley’s letter to the Royal 
Society in 1867 is conclusive evidence. How can a letter 
to the Royal Society in 1867 be conclusive evidence as to a 
patent in 1866? I wished to allude to the only patent taken 
out ir 1866 for the dynamo principle, and that (No. 3394, 
of December 24, 1866) stands in the name of Cornelius and 
Samuel Alfred Varley. Mr. C. F. Varley’s letter to the 
Royal Society, dated February 23, 1867, merely describes 
some experiments made on one of Mr. Siemens’ dynamo 
machines. At the end of the letter he states. ‘‘ In 1860 [ 
published a description of two machines I had constructed, 
and in 1862 at the Universal Exhibition I exhibited a ma- 
ehine for adding mechanical force to static electricity 
without friction. A machine similar in principle, but a 
little different in construction has been exhibited recently 
under the name of Holtz. One of my machines bears to 
the other precisely the same relation that Siemens’ and 
Wheatstone’s does to Wilde’s.”” : 

By no ible contortion can I see in these lines any 
claim to th invention of the dynamo machine or — 
on which it is founded, and I am sure if Mr. C. F. Varley 





really claimed such a priority of invention, he is not the 
































- 
4 





(For Notice,pee I 


ENGINES q1 


CONSTRUCTED BY MESSRS. JOIN ELJER 


MPOUND 





CO 











ENGINEERING, Jury 9, 1880. 




















[Sarr THE 3S. “ARIZONRA. 
OHN EWER AND CO., ENGINEERS, GLASGOW, 


1 Notice,jee Page 28.) 








































































Juty 9, 1880.] 


ENGINEERING. 


39 





man to remainj‘silent at the various discussions on the 
subject that have taken place, and in which his brother, 
8. A. Varley, has continually insisted on his own claim to 
priority of the invention over Siemens and Wheatstone, 
on account of the patent standing in his own name and 
that of Cornelius, Varley, and which was alluded to by 
Yours obediently, 
F, C. Wrens. 


THE DYNAMOMETER AND AGRICULTURAL 
MACHINERY. 








To THE EDITOR oF ENGINEERING. 

Srtr,—Perhaps the following extract from the Memoirs 
of Richard Lovel Edgeworth (father of the celebrated Miss 
Edgeworth), may be of interest just now. After statin 
that he laid an account of a dynamometer with a spi 
spring before the Society of Arts in 1771, he wide. « to 
point out that it was imperfect, in that ‘‘ It registers only 
the greatest exertion of the draught ; it does not give the 
sum of the whole exertion in a given time. There is a 
method, however, by which the force of draught may be 
ascertained ; I hope to have leisure to put it into practice, 
and by these means to determine on the subject of wheel car- 
riages the discordant opinions of men of science and men 
of business, or of those who call themselves practical men ; 
I also hope to decide the different advantages of various 

loughs and other instruments of husbandry, whether 
} me by horses or moved by men. This is a matter of no 
small importance, considering the enormous expense to 
which carriers and farmers are put in consequence of 
erroneous opinions, or of new po unfounded pretensions 
to improvement. Were a course of experiments set on 
foot on this subject upon an extensive and liberal plan; 
which should be open to the public at large, and which 
should be made upon full-sized carts, ploughs, and 
wagons, the common sense and ocular conviction of all 
ranks of people would soon put disputes on these points to 
rest. I mean so far as relates to such machines as are in 
use at present. Whenever any new invention makes its 
appearance, it should of course be submitted to similar 
trials. Attempts to impose upon the public would by these 
means be rendered abortive.’’ (Vol. ii., page 169, Second 
Edition, London, 1821.) I do not know that he ever carried 
his intention into effect, but he seems to have thoroughly 


appreciated the importance of dynamometrical tests as | 8T° 


applied to agricultural machinery. There is nothing to 
indicate the precise date when the above was written, but 
it was in all probability about the beginning of the present 
century. 

Your obedient servant, 


RICHARD B. Prosser. 
Patent Office, July 7, 1880. 


THE QUALITY OF GAS. 
To THE EDITOR OF ENGINEERING. 

S1z,—The conflict of opinions among makers is any- 
thing but satisfactory. New methods of gas making crop 
up year by year without the slightest proof of their public 
utility, and great alterations are made on working plant 
by the simple expression of an idea. For instance, Salford, 
Rochdale, and Wigan have each their iar mode of 
working; but what is the best mode of testing as to 
whether any one of them is of public utility, or if any or 
all are not inferior to the older methods of manufacture. 

The professed standard at each of the places mentioned 
is about equal to 18.00 candles. That being so, there can 
be no difficulty in proving it at any given burner. 

The test of excellence is for 16.00 candles by the 1860 
standard burner (Argand 7 in. by 2in. chimney). The 
weight and measure of impurities will stand good for any 
quality, but the weight of carbon absorbed by anhydrous 
sulphuric acid will indicate the standard of excellence. 

In the simple mode of testing, I use four U tubes 6 in. 
by }in., with perforated corks and reed tubes at right 
angles on each arm. The first is charged with granulated 
calcic chloride; the second with granulated potassic hy- 
drate ; the third with dried coke saturated with anhydrous 
sulphuric acid; the fourth with granulated potassic 
hydrate. The first and second are each counterpoised on 
the balance, the third and fourth are both counterpoised 
together. A half cubic foot corrected to 60™ and 30** is 
aspirated through the connected tubes at the rate of half a 
cubie foot per half hour. The tubes when counterpoised 
after the experiment, and the weights multiplied by two, 
will stand as follows : 

Water vapour from 2.50 to 6.00 
grains, variable with atmo- 
spheric temperature and 
pressure. 








Carbonic acid, from ... ive -5 to 1.25 grains 
Condensable hydrocarbons ... 24.00 to 26.00 _,, 
Oxygen by the usual method 

in Cooper’s tube... see 0.4 per cent. 
Sulphur in all forms, i.e., + 7 

grains by Harcourt’s colour 

test scale... as jis 13 grains. 

No traces of sulphuretted hydrogen or ammonia indi- 


cated on papers in constant tests. 

The test is based upon many years’ practice, and upon 
the principle that one cubic foot of Scotch Cannel gas, and 
one cubic foot from common English coal, when each is 
deprived of the condensable hydrocarbons by anhydrous 
sulphuric acid, and tested on the photometer, are equal in 
standard value. 

For the new methods see Journal of Gas Lighting 
March 9, page 368, and March 16, pages 408-410. 

Yours Ey t 








ELEVATED RAILways OF MonTREAL.—An elevated rail- 
way system is proposed for Montreal to connect various 
scattered Jines with p central depét in the heart of the city. 





THE RUSSIAN YACHT “ LIVADIA.” 
THE new yacht Livadia, for the Emperor of Russia, re- 
aye pe there has been oo aes species duri 
he last few months, was launched on Wednesday, shortly 
after mid-day, after a special religious service ing to 
the ritual of the Greek Church, and with great éclat. On 
the interesting occasion there were Agr persons 
of eminence, including the Grand e Alexis, the second 
surviving son of the Emperor Alexander, who had travelled 
all the way from St. Peters , in order to “‘ assist’”’ at 
the ceremony; Prince Lobano’ -Rostovsky, the Russian 
Ambassador at the English Court, Admiral Popoff, the 
designer of the ship; Prince Shahovskuy, the Lord 
Provost of G w; Sir Archibald C. mpbell, the 
Duchess of Hamilton, Captain Goulaeff, 5 eg » 
A. Gorloff, aide-de-camp to the Emperor of Russia; Sir 
Peter Coats, Sir James Watson, Admiral Sir W. Houston 
Stewart, K.C.B.; Mr. J. L. K. Jamieson, Mr. William 
Pearce, of Messrs. John Elder and Co., and ay | of the 
most eminent shipbuilders and engineers of the C _ and 
Glasgow district. There were many thousands of people 
present, both in Fairfield Yard and along both sides of the 
river, anxious to witness the entrance of the wonderful 
vessel into what is sometimes spoken of as “ her native 
element.’’ Some two thousand or so of invited guests were 
favoured by having access to platforms specially erected near 
the bow of the vessel in Fairfield Shipyard, and the sight 
which —_ enjoyed is one not to be forgotten for many 
years. The dogshores having been driven away from the 
meget of the yacht, and the Duchess of Hamilton having 
performed her part of the ceremony, namely, that of christen- 
ing the noble ship, the motion down the ways was at once 
a and the great and wonderful ship glided rapidiy 
own into the bosom of the Clyde “‘as if to the manner born,”’ 
without the slightest hitch or accident taking place. The 
strange c ter of her construction was so grea’ 
that many persons entertained some doubt as to the 
successful result of the launch, but every precaution had 
been taken by Mr. Pearce and Mr. McArthur, the ral 
manager of the shipyard, so that there was no room left for 
doubt in the minds of the ‘“ knowing’’ persons present. 
Thousands of people were surprised at the ready way in 
which the launch was accomplished, and at the ease with 
which she was “‘ brought up”’ by the anchors buried in the 
and between the ways down which she majestically 
glided into the water. As was but natural, Mr. Pearce 
was heartily congratulated on many hands on the successful 
way in which the launch was effected. Several tugs were 
in readiness to take hold of the Livadia when she was 
brought to in mid-stream, and by which she was —— 
afterwards towed into Fairfield- . The distinguish 
party who “‘ assisted’ at the launch then proceeded to visit 
the engine works for the purpose of inspecting the engines 
in course of construction for the vessel; and in a short 
while they took up their a in @ spacious marquee 
where luncheon was served, Mr. Pearce presiding, with His 
Imperial Highness the Grand Duke Alexis and Admiral 
Popoff on his left, and Her Grace the Duchess of Hamilton 
on his left. 
After the toasts of ‘‘ The Queen,”’ ‘“‘ His Imperi 


oe 


Majest; 
of Russia,” and “The Imperial Family of Russia’ had | Wo? 


been pro from the chair and heartily responded to, 
the Grand Duke Alexis replying to the toast last named, 
Admiral Popoff rose and proposed ‘“‘ The Health of Mr. 
Pearce,’ in support of which he said: ‘‘ We have to-day 
seen the successful launch of such an exceptional vessel as 
the Livadia really is. It was decided to build the vessel on 
the Clyde, because here in Glasgow you have an eminent 
man, Mr. Pearce, who at once caught the idea of the 
Livadia, and has built the vessel on quite unusual condi- 
tions. The energy and enterprise which he has shown in 
this case I have no doubt will bring to his yard a great 
amount of additional work, as, after the completion of the 
Livadia, ladies will not consent to cross the water by any 
boat but one of the Livadia type.” 

Mr. Pearce said: The first A I have to perform is to 
thank you, at the request of Her Grace the Duchess of 
Hamilton, for the enthusiastic manner in which you drank 
her health proposed by His ay a Highness the Grand 
Duke Alexis. I have also to thank you for responding so 
heartily to the toast which Admiral mn kind 
enough to propose. I have now to ask you to drink “ Suc- 
cess to the Livadia.’’ When the ship was first contem- 
- , and when the design was first put before me, I 

ew that it came from one who had thoroughly studied 
the subject, and I felt that my duties were rere) 
simple. However, I set my mind to it, and I felt that 
could do what was required by His Excellency Admiral 
Popoff. I was invited to go to Biarritz, and there I had 
the opportunity of meeting His Imperial Highness the 
Grand Duke Constantine, who, together with Admiral 
Popoff, gave me some further ideas in to the con- 
struction of the ship. I am glad to say that I have been 
very successful in carrying them out, and to-day we have 
succeeded in putting the ship into the water. During the 
time the vessel has been in course of construction a very 

+ and gradually increasing interest has been shown in 

er amongst the engi and naval architects of this 
country. The Livadia is looked u by them as a great 
experiment. I look upon it, and I am quite sure the de- 
signer, Admiral Popoff, looks upon it as no longer an experi: 
ment. I am ectly satisfied that the ship is to be a great 
success. She will be a success in so far as we shall now 
have what we have never yet been able to obtain, ee 
a steady platform at sea. You all know what an unsteady 
platform at sea means, and have suffered from the experience 
of it. I look forward to this ship as giving us a steady 
latform at sea. That is what we require for war vessels. 
Do not for a moment suppose that I wish war vessels to be 
built in preference to vessels for the merchant service. 
That is not my wish. But I say that the chief points of 
this ship—the great merits this shi will have—will be 
more readily taken adyantage of fer vessels of war than 





for vessels engaged in commerce. On another point, I 
think one which we will be able to satisfy many of those 
who look — this ship as a new experiment, and that is 
the point of speed. When I commenced this ship people 
ridiculed the idea of 10 knots an hour being got from a 
vessel of sucha form. I am satisfied, and ‘Admiral Popoft 
is also satisfied, that we shall have more than that. I 
will not tell you what I expect, but I am sure it will be a 
F deal more than 10 knots an hour. In two months 

e Iam certain you will all be as satisfied as I am that 
a vessel of this form can be driven—well, we will say at the 
rate of 14 knots an hour. I have to ask you to drink 
** Success to the Livadia,” and allow me to couple with the 
toast the name of His Excellency Admiral Popoff, because 
the two go together. The Livadia is a “‘ Popoffka’’ of the 
oes type, and I ask you to drink Admiral Popoff’s 


th. 

Admiral Popoff, in acknowledging the toast, said : The 
latest results of the development of the application of steel 
and steam afforded us means to build the Imperial yacht 
Livadia, such as we see her now. The launch of this vessel 
to-day is honoured by the presence of the sailor prince, the 
Grand Duke Alexis, who before now visited all quarters of 
the globe. I am aware that it is not necessary to ex- 
plain the reasons why His Imperial Highness honoured 
the launch with his presence. It.is but natural that sucha 
distinguished sailor, after many hard years of life at sea, 
should have great interest in all naval matters. This shows 
that His Imperial Highness not only likes his profession, 
but is devoted to it, being closely related to the origin of 
the idea of this class of vessel ; and speaking particularly of 
the Livadia, I cannot for a moment forget that the very 
existence of this type is due to the valuable and constant 
guidance of His Imperial Highness the Grand Duke Con- 
stantine, High Admiral of the Russian Navy. You can 
judge of the great interest he is taking in this vessel from 

is intention to go on board the Livadia from Glasgow to 
Sebastopol, to make mally her first trial inthe ocean 
and witness for himself the great work of his mind embodied 
in this ship. His Majesty the Emperor accepted the novel 
design of the yacht, not only from the recommendation of 
the Grand Duke Constantine, but after a through ac- 

uaintance with all the principles on which she is built. 

f we connect the yt prejudices against circular vessels 
with the fact that His Majesty accepted this very type for 
his personal yacht, we, s see + the emperor is 
liberator not only of the people, but also of science from its 
prejudices. That shows the magnanimity, the greatness of 
the mind of the Emperor Alexander, qualities which have 
distinguished him throughout the whole of his reign. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Engine Company, Limited. — For many 
months past there have been complaints that the Yorkshire 
makers of locomotives have been beaten in prices for con- 
tracts by their north-country rivals, nor have these com- 

laints without foundation. The fact is, that many 
ders for locomotives have been sent in, in order to keep 
ks going, and losses have been made in this branch. 
The Yorkshire Engine Company, whose works are near 
Sheffield, was for the express purpose of enterin 
into the locomotive trade, and plant worth nearly 160,0001. 
was laid down. The same company will be remembered as 
endeavouring to introduce high-pressure tubular boilers on 
Perkins’ system, and also as ing an example of a tram- 
way engine before the public. It was unfortunate in its 
Spoor pare naga now a valuable = > the mating 
o i engineering generally. mee oO 
So ahasceelinen has just been field in Sheffield, a a 
resolution to asking the directors to take measures 
for the winding up of the company. The directors were 
agreed that this course was the best. No doubt prompt 
measures will be taken to resuscitate the company on 
another basis, and this leading firm will maintain its posi- 
tion in the market. 

Steel Ship Plates.—Additional orders are daily coming 
in from both Scotch and East Coast shipbuilders for light 
steel plates. This introduction of steel into shipbuildin 
is causing an important and growing trade, and improv 
machi is being laid down in the large mills of Sheffield 
to meet the requirements. 


The Scarborough Improvements.—The new Spa Buildings 
at Scarborough, ineluding the Grand Hotel and theatre, 
having been completed at a cost of about 75,0001., will be 
r+) | on the 2nd of August. The of London with 
the sheriffs will pay a state visit to rborough to take 
part in the opening p ings. 

Mexborough Improvements.—A new market and local 
board offices at Mexborough were opened this week. The 
work has cost 40001. 


Heavy Trades.—In South Yorkshire generally there are 
loud complaints as to the depression in business. The iron 
market is singularly flat; Bessemer converters are 
running out of orders and coal has fallen 1s. per ton during 
the past fortnight. There are no present indications of a 
revival. Engineering firms as a rule are very short of 
weet and many of the workmen have again been placed on 

time. 





A Loe Tramway.—A log tenmway has been introduced 
by a Truckee (Nevada) lumber mill. Logs 10 in. or a foot 
in diameter are hewn round and smooth, and their ends are 
— together by _— —_ Pa . oe ate by 

ew graded ground for a distance of perhaps three 
miles, form the track. Of course the road looks quite like an 
ordinary railroad track, except thatlogs are used instead of 
rails, and that the ties are at much greater intervals. The 
wheels of the ine and the cars are concaye on their 
outer surface and fit the curye of the logs, 
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THE TAY BRIDGE INQUIRY. 

THE deliberations of the Courtof Inquiry appointed 
to investigate the circumstances attending the fall 
of a portion of the Tay Bridge on the 28th of 
December last, have resulted in two reports, both 
of which are now before the public. The Court, it 
will be remembered, was composed of Mr. H. C. 
Rothery, the Wreck Commissioner, Colonel Yolland, 
R.E., and Mr. W. H. Barlow, the President of the 
Institution of Civil Engineers and of the two re- 
ports which have been issued one is signed by Mr. 
Rothery alone, and the other by Colonel Yolland and 
Mr. Barlow. The two reports have been rendered 
necessary by the fact that although the three 
members of the Court are agreed as to the causes of 
the disaster, yet there was a difference of opinion 
amongst them as to how far it was their duty to 
apportion the blame for the failure of the bridge. 
Thus Colonel Yolland and Mr, Barlow have con- 
tented themselves by giving their conclusions in a 
somewhat general form, while Mr. Rothery has gone 
further, and has not hesitated to state plainly who, 
in his opinion—as founded on the evidence—was to 
blame for the failure of the structure. That the 
course taken by Mr. Rothery is in every way the 
right one must, we think, be generally acknowledged 
both by members of the profession and by the 
public generally, and the thoroughly straightforward 
and manly way in which he has dealt with the 
whole question deserves every recognition. 

We have in recent numbers dealt so fully with 
the Tay Bridge disaster, that it will be quite un- 
necessary here to analyse or to quote from the 
early portions of either of the two reports, in which 








the general character of the structure and the 


nature of the failure are described. With the con- 
clusions arrived at it will be alone necessary for us 
to deal; and we may in the first place consider 
those expressed in the report signed by Colonel 
Yolland and Mr. W. H. Barlow. These ‘‘conclu- 
sions” are fifteen in number and we print them 
in exlenso elsewhere in the present issue (vide page 
24.) It will be seen from a perusal of these con- 
clusions that Colonel Yolland and Mr. Barlow con. 
demn the design of the piers and part of their work- 
manship, while they also condemn the arrangements 
made for the supervision of the bridge after its com- 
pletion, and state that the railway company did not 
act up to the recommendation of Genera) Hutchin- 
son to limit the speed of trains over the bridge to 
25 miles per hour, They, however, make no 
attempt to apportion the blame for the failure, nor 
do they give the slightest hint as to the impression 
made on their minds by the evidence with regard 
to the responsibility of individuals for the defects 
which they condemn. 

It is very greatly to be regretted that two such 
important members of the Court of Inquiry should 
have thought it their duty to take such a course as 
this. As they stand, their ‘‘ conclusiong” really add 
nothing to the knowledge which most members of 
the profession had at their disposal long before the 
inquiry terminated. It is idle to suppose that a 
grave disaster like the failure of the Tay Bridge can 
occur without blame resting on one or more indi- 
viduals, and it is certainly not to the interest of the 
profession that any pretence should be made that no 
such individual responsibility exists. As the matter 
stands the only pérson blamed by Colonel Yolland 
and Mr. Barlow is Henry Noble, to whom the 
supervision of the bridge after completion was 
intrusted. Henry Noble, they say, ought to have 
informed Sir Thomas Bouch of the loosening of 


-eross bracing in October, 1878; ‘‘ had be done so,” 


they add, ‘‘there would have been ample time to 
‘‘ have put in stronger ties and fastenings before the 
“occurrence of the storm which overthrew the 
‘“‘ bridge.” Fancy blaming a man in Noble’s posi- 
tion for an error of judgment in not warning Sir 
Thomas Bouch that the piers of his bridge required 
something very nm uch like reconstruction after having 
been in use four months! 

Fortunately for the credit of the. whole inquiry 
Mr. Rothery has taken a course very different to 
that adopted by Colonel Yolland and Mr. Barlow, 
and his report is a most able and well-arranged 
document, and in fact a model of what such a report 
should be. Commencing with a‘ history of the 
undertaking, and an account of the bridge itself, Mr. 
Rothery goeson to describe the condition of the bridge 
after the disaster, and then proceeds to ccasider the 
causes of the failure, and the general facts brought 
out during theinvestigation. In common with Colonel 
Yolland and Mr. Barlow, Mr. Rothery utterly dis- 
believes in the theory advanced by Sir Thomas 
Bouch, and afterwards taken up by others, that the 
failure was due to the train running off and striking 
the leeward girder, and he explains fully his reasons 
for his disbelief—reasons with which we entirely 
agree. As regards wind pressure, Mr. Rothery 
summarises the evidence put forward by the various 
witnesses, and he then proceeds to consider the 
evidence bearing upon the character of the gale on 
the night of the failure, his conclusion being that 
this gale, although violent, was not of an exceptional 
character. Mr. Rothery then proceeds to analyse 
the evidence as to the design and construction of 
the bridge, and to express his opinion as to the real 
cause of the failure, this cause he considering to be 
‘‘the pressure of the wind acting on a structure 
‘‘ badly built and badly maintained.” Mr. Rothery 
next points out the defects in the design of the 
structure, comparing it for this purpose with the 
Beelah Viaduct, also designed by Sir ‘Lhomas Bouch, 
and he then goes on to express his views as to the 
responsibilty for the disaster. With these views we 
are thoroughly in accord, and they are so clearly 
expressed that we elsewhere print them in extenso 
(vide page 24). It will be seen that Mr, Rothery 
casts the blame of the failure chiefly upon Sir 
Thomas Bouch, and however greatly we may 
sympathise with Sir Thomas for the misfortune 
which has befallen him after a long and honourable 
career, itis, we think, impossible to avoid admitting 
the justice of the conclusion at which Mr. Rothery, 
in common with his colleagues, has arrived, and to 
which he has deemed it his duty to give expression. 
That the bridge was faulty in design, especially as 
far as its piers were concerned, we have held from 





the first, while the evidence given in the course 
of the inquiry has shown that the consequences of 
these defects of design had been rendered more 
serious by defects of construction, which better 
supervision would have detected or prevented. 

As regards the standing portion of the bridge Mr. 
Rothery speaks but briefly, but he directs attention 
to several defects pointed out by Mr. Law, and ex- 
presses a hope that the whole matter will be 
thoroughly considered when the bridge is rebuilt, 
That the bridge will be rebuilt ‘there can,” he 
says, ‘‘be no doubt, for the interests of the large 
“and thriving town of Dundee imperatively demand 
“it. If, however, it should be rebuilt with its 
‘narrow base, its cast-iron lugs, its conical bolt 
‘holes, its unconnected L-girders, and with the 
‘‘numerous other defects which we have pointed 
‘out, and without adequate allowance being made 
“* for wind pressure, a very heavy responsibility will 
‘rest on all concerned, and one which the country 
‘‘ would not very readily pardon.’’ With these re- 
marks we agree most fully. 








UNIVERSITY COLLEGE, LONDON. 

AxouT two years since the foundation stone of 
the new north wing of University College was laid 
by Earl Granville, as we took occasion to notice at 
the time,* and we are glad to see that now the new 
buildings are approaching completion, We under- 
stand that they are to be ready for occupation at 
the beginning of October, at the commencement, 
that is, of the next college session, The importance 
of University College as the principal institution in 
London which is devoted to the purposes of higher 
education, would of itself (even without the reasons 
stated further on) be sufficient justification for again 
calling attention to its work in these columns, 
Neither as engineers nor as Londoners can we 
afford to be indifferent to what is being done at 
our doors to encourage and facilitate the study 
of all the higher branches of learning, and 
University College is certainly most catholic in 
this respect. But naturally our interest in the 
college concerns itself more with its scientific and 
technical work than with literature and language, 
philosophy, law, medicine, and painting, even al- 
though the latter are represented on its staff by such 
well-known names as those of Henry Morley, Croom 
Robertson, Stanley Jevons, Sir William Jenner, 
John Marshall, and Legros, and many others. At 
the meeting which was held last week in the 
Mansion House, in order to form a committee for 
the purpose of collecting funds to complete the 
Sailnen: it was claimed for the college by Lord 
Kimberley that it was an institution having a very 
special connexion with London, and therefore a 
special claim to the interest and help of Londoners. 
It was originally founded—at a time when the ex- 
clusiveness of the old universities almost prevented 
their deserving to be called national institutions—as 
the ‘‘ University of London,” and it was only after 
years of work that, in order to obtain its charter, 
it allowed its title to pass to the present university, 
and took the name of ‘‘ University College.” But 
the present university, as is well known, is only a 
degree-giving institution, prevented, by the very 
essence of its constitution from doing any teaching 
whatever. And thus the college still remains the 
chief teaching institution of our city, and the pub- 
lished records of the university chow how very 
largely and continuously the holders of its best 
degrees have been educated at Gower-street. It 
should be said, however, that this fact involves no 
disparagement whatever to the teaching at King’s 
College, the next largest metropolitan college, where 
it seems to be avowedly the object rather to send 
men to Oxford or Cambridge than to complete their 
education within its own walls and let them take 
London degrees. 

But apart from these questions, University 
College claims special recognition from us as having 
for many years stood in the very front of the battle 
for education in natural science ; it did so years ago, 
when to do so was heretical and unpopular, and now 
still, when friendly rivalry and competition have 
taken the place of argument and opposition, it 
worthily retains its foremost place. And moving on 
still further it has of late years, as our readers may 
have noticed, been giving special attention to the 
teaching of some of the higher departments of ap- 

lied science, and especially those which are of most 
Importance to our own profession, The new build- 
ings of the college are intended mainly to furnish 





* See ENGINEERING, vol. xxvi., page 29. 
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the space which has become absolutely necessary| out very successfully, and the light has been em- | cylinder non-condensing and the other a compound 


through the rapid increase in the number of students, 
which now stands (independently of about 800 boys 
in the school) at between 1100 and 1200. They 
will be used principally for science lecture rooms and 
laboratories. The lower of the new building 
and the north of it are chiefly set apart for chemistry, 
the present ae for which is quite inadequate for 
its wants. e pure chemistry remains, as it has 
been for many years, in the hands of Professor 
Williamson, while applied chemistry, or chemical 
technology is taken by Dr. Chas. Graham, who was 
appointed to the chair two years ago. Above this 
new studios have been built for the Slade School of 
Fine Art, under Professor Legros, which for some 
time past has had to refuse every year about as 
many students as have been admitted, simply from 
want of room to receive them. The upper story 
contains a suite of rooms for physiological work, 
which is under the care of Dr. Burdon Sanderson. 
The engineering department under Professor 
Kennedy will gain much needed additional space 
for the development of the engineering laboratory, 
the scheme for which has already been described in 
these columns, and we understand that this enlarge- 
ment will allow of very great improvements being 
made before next session in the appliances for 
practical work of various kinds. It may be worth 
while stating also that we are informed that in 
October there will probably be given the first of a 
very valuable series of entrance scholarships for 
engineering students which have been offered to the 
college, and arrangements for which are now being 
settled, While the extensions also set at liberty 
more space for the too crowded class rooms in the 
Faculty of Arts, the physical comfort of the students 
has not been forgotten, for the Council has set 
apart space to be fitted up as common rooms for 
students, an improvement which will no doubt be 
not less appreciated than the rest of those most 
concerned. 

Large subscriptions have already been raised to 
defray the cost of the new buildings, but it was said 
at the Mansion House that about 20,000/. more was 
required to finish what had already been begun, 
furnish it, and open it free of debt, The comple- 
tion of the entire building, by the addition of the 
west front of each wing, will cost a further sum of 
about 80,000/. We understand that the college 
does not propose immediately to go on with these 
additions, but it is clear that a few more years’ 
growth at the rate of that of the last ten years will 
render them necessary, unless the usefulness of the 
institution is to be greatly impaired. We cannot 
suppose that there will be any difficulty in the 
richest city in the world, and for an institution 
having peculiar claims on its support as a city, in 
raising sums which even at the largest are less than 
those which Edinburgh, Glasgow, and Manchester 
have already subscribed for similar purposes, and 
we shail be very glad if our remarks are the means 
of bringing the matter under the notice of some who 
are able substantially to help it. 





THE ELECTRIC LIGHT ON THE 
RUSSIAN IMPERIAL YACHT. 


Ir is fully intended that, when the Russian Im- 
perial yacht Livadia—the launch of which has been 
one of the most important events of the present 
week—bhas been made ready to proceed to sea, she 
shall be fitted out with the n appliances 
for producing the electric light on a considerable 
scale. With the view of carrying out the arrange- 
ments which such an intention involves, Lieutenant 
Rimsky-Korsakoff, of the Russian Imperial Navy, an 
officer who has acquired an extensive acquaintance 
with electric lighting, both scientific and practical, 
has for the last three or four weeks been resident 
at Glasgow awaiting the launch of the famous 
vessel, so as to be ly to proceed at once with the 
duties which he was commanded to undertake. 
The primary object of this officer's visit to Glasgow 
was to carry out the arrangements for the perma- 
nent lighting of the Czar'’s floating palace by elec- 
tricity, and he was fortunate enough to obtain 
further valuable experience on the subject when, at 
the suggestion of Mr. Pearce, of Messrs. John Elder 
and Co., the builders of the vessel, he occupied him- 
self in demonstrating the suitability of the electric 
light for furthering urgent work by night, both out 


of doors and indoors, at the Fairfield Shi —— 
and Engine Works. Lieutenant Rimsky-Korsako 
pre plans for this purpose, and carried them 








ployed on the yacht and in the engine works on a 
very extensive scale, such as has never been pre- 
viously attempted in Scotland. The success of the 
arrangement was in every way complete. 

Commencing on Monday, the 28th ultimo, the 
light was on the Livadia all last week and 
on Monday night of the present week; and it is 
intended to employ it on board the vessel while 
stationed in Fairfield Dock to get her internal 
fittings completed, and her boiler, engines, and 
other machinery on board. There have hitherto 
been six vlectric lamps on board, two on each side, 
one at the stern, and one on the main deck. But 
the light has been in use for a longer time in 
the western division of the engine works, where the 
magnificent engines for the yacht are in course of 
erection. In this case there are eight lamps em- 
ployed, all suspended from the roof, and capable of 
being readily moved to and fro, up and down, so as 
to suit the particular pieces of work that are in pro- 
gress for the time being. 

In all cases, except one, the lamps are globular in 
form, and made of opal glass, thus giving a light of 
a subdued rather than of a powerfully glaring cha- 
racter. Both around and inside the ship, as well 
as inside the engine-shop, the workmen quickly 
became quite accustomed to this mode of lighting, 
and they speak very highly of its efficiency and 
suitability for the purpose in view. Both on the 
ship and in the engine works the light is started at 
about 10 o’clock p.m., and is continued for about 
four and a half hours. Two men, who belong to 
the Imperial Navy, along with Lieutenant Rimsk 
Korsakoff, are employed to manage all the wk 
connected with the management of the lamps, the 
dynamo-electric machines, &c. 

The Jablochkoff system of lighting is employed, 
and the current is generated for each of the two 
sets of lamps by a Siemens magneto-electric ma- 
chine. Each Jablochkoff ‘‘ candle” gives an illumi- 
nating power equal to about 350 standard candles, 
so that the total illumination is equal to 2800 stan- 
dard candles. 

Power for driving the magneto-electric machine 
is in each case obtained from a small rotary engine, 
‘so that probably the light is not produced econo- 
mically. These engines were designed by Prince 
Dolgorouki, a Russian nobleman of mechanical 
tastes. 

On a future occasion we hope to be able to give a 
detailed account of the arrangements which may be 
adopted for the permanent lighting of this floating 
palace, and which will include, we believe, not fewer 
than sixty Jablochkoff lamps. 





THE EXHIBITION OF PRINTING 
MACHINERY. 

ANOTHER of the series of commercial exhibitions 
which have already been favourably received by the 
public, was opened on Monday last at the Agricul- 
tural Hall. The Exhibition of Brewing Plant, and 
more recently the Building Exhibition, were suffi- 
ciently successful to encourage the organiser of these 
‘‘ exhibitions and markets” to get together a large col- 
lection of exhibits of machinery for printing and 
bookbinding, motors, stationery, and materials for 
paper making, and the miscellaneous apparatus and 
appliances which bear more or less directly upon 
paper and printing industries, That the Exhibition 

sses to a large extent the appearance of a 
azaar is not a feature for adverse criticism, for a 
characteristic of these exhibitions is that of a market, 
not only for the sale of machinery and other objects 
shown, but also for the innumerable smaller goods 
which never fail to attract the general visitor, and 
the success or failure of the undertaking may depend 
upon the fa yoo or absence of such stalls. Over 
two hundred exhibitors are represented, many of 
them showing articles devoid of novelty or merit, 
but still more contributing important machines and 
products. 

Motors of various kinds of course occupy a pro- 
minent position in the Exhibition. They include 
steam engines from Messrs. Marshall, Sons, and 
Co., of Gainsborough, Messrs. Robey and Co., of 
Lincoln, Mr, E. 8S. Hindley, of Bourton, Mr. John 
Turnbull, of Glasgow, Messrs. J. J. Seekings and 
Co., of Gloucester, and Messrs. Proctor and Wallis, 
and Messrs. R. H. Williams and Co., of London. 
With the exception of Mr. Turnbull's all these 
engines are of standard patterns which we have 

occasion to notice at former exhibitions. Mr. 
Turnbull shows two horigonta] engines, one 4 single- 





engine of the tandem type. In each of these 
engines the guide bars are dispensed with, and 

el motion used instead. The llel motion 
is very neatly arranged, and is provided with large 
wearing surfaces, but on the whole we must express 
a preference for guide bars. Both engines also are 
fitted with a — form of piston packing, of which 
Mr. Turnbull is the inventor, and which has, 
we understand given v satisfactory results, 
while they are also provided with Mr. bull’s 
automatic cut-off gear. This gear consists of a pair 
of gridiron valves mounted on the back of the main 
slide and capable of being moved at right angles to 
the direction of motion of the latter. ‘These valves 
cover or uncover ports through the main slide, and 
they are opened by a cam on a vertical shaft, which 
is geared to the crankshaft. On being released by 
the cam each cut-off slide is closed by the action of 
a spring, a dash-pot being provided to avoid shock. 
The cam which actuates the cut-off valves is formed 
ona sleeve mounted on the vertical shaft, and this 
sleeve is raised or pane tes the governor, which 
is also carried by the vertical shaft, the point of the 
stroke at which the valves are released being deter- 
mined by the position of the sliding sleeve. The 
gear 2 neat and compact, and gives a very sharp 
cut-off, 

Messrs. Marshall, Sons, and Co.’s collection of 
engines is the largest in the Exhibition, and com- 
prises examples of their horizontal, vertical, and 
semi-portable types, all admirably finished. Amongst 
their exhibits is a 12 horse horizontal engine with 
automatic expansion gear similar to two supplied by 
the firm to Messrs, Dickens and Evans’ printing 
office, in Great New-street. These engines are 
worked alternately, each driving when in use the 
whole plant, which comprises twelve printing ma- 
chines (several of a very heavy type), besides a large 
hoist and two cutting machines, From observations 
extending over a period of sixteen weeks, it appears 
that one of these engines worked on an average 116 
hours per week, with a weekly consumption of 
2 tons 14cwt. of coal only. Considering the waste- 
ful manner in which fuel is used in many printing 
offices—even'those of considerable importance—these 
facts are worth noting. 

Messrs. Robey and Co.’s exhibits include one of 
their well-known semi-portable engines with the 
engine under the boiler, this being arranged to drive 
a portion of the main shafting, while another portion 
is being driven by a portable of Messrs. Eddington 
and Co., placed outside the building. 

Of gas motors a number of examples are shown, 
including several of the ‘‘ Otto” silent engines ex- 
hibited by Messrs. Crossley Brothers, the ‘‘ Bischoff” 
engine shown by Mr, J. E. H. Andrew, of Stockport, 
the gas engine of Mr. Turner, of St, Albans, and, 
lastly, a new gas motor shown by the makers, 
Messrs. Linford and Co., of Leicester. This latter 
is a very compactly arranged vertical engine, and 
appears to work well, and almost noiselessly. It 
has two plunger pistons working out of opposite ends 
of the same cylinder, the arrangement being such 
that the strains transmitted by the two connecting 
rods to the crankshaft, balance each other. The 
engine has many features of interest, and we hope 
shortly to beable to describe it fully, when we shall 
have more to say about its performance. Besides 
the steam and gas engines, the Exhibition includes 
one of Brown’s “ caloric” engines, shown by Messrs. 
Greenwood and Batley, of Leeds, and a neat little 
hydraulic motor shown by Messrs. W.-H. Bailey 
and Co., of Manchester. 

The engines, shafting, &c., which furnish and 
distribute power to the Exhibition were supplied by 
Messrs, Proctor and Wallis, of the Talbot Engine 
Works, Old Kent-road. Only a fortnight was avail- 
able in which to do the whole of tl is work, which was 
ot considerable magnitude, and the difficulty was 
increased by the contractor not having permission 
to bolt up anything to the building, so that all con- 
nexions fad to be made by v-eans of clips and 
wedges. There are in ali Sv* steam engines supply- 
ing power, and about 800 ft. of 2}-in. shafting 
Messrs. Proctor and Wallis have fitted their own 
‘* grip” pulleys throughout. 

There are very many exhibitors of printing ma- 
chines, among whom we notice the names of 
Middleton, Ullmer, Greenwood and Batley, and 
many others ; but it would be obviously impossible 
to undertake a description of many of these ma- 
chines, without the aid of drawings; we must 
therefore confine ourselves to noticing here and 


there a few special details, or machines which possegs 
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boldly distinctive features. Such a one for example 
is Bacon’s multiple colour press, manufactured and 
shown by Messrs. F. Middleton and Co., of South- 
wark, who exhibit in action one of these, of which 
they are the manufacturers in this country. This 
machine is very ingeniously arranged to print a 
number of colours simultaneously by a special 
arrangement of the inking table, which instead of 
being of the ordinary form is composed of a series of 
vibrating plates, each of which turns on a central pin, 
and having rounded ends, gears into the one next 


to it, and so on the whole length of the table. By 


this means, a partial revolving motion imparted to 
the plate at one end of the table is transmitted 
through the whole of the row. The inking table 1s 
composed of a number of these rows, so arranged 
that in their motions they do not interfere with, or 
overlap each other. The ink reservoir is divided into 
as many compartments as there are colours, each 
colour being fed on to its own row of plates, and 
thence to the inking rollers and the forme. The 
machine, however, is well adapted for printing in 
one colour, in which case the divided reservoir is 
removed, and an ordinary one substituted. 

The most complete exhibit of special machines is 
undoubtedly that of Messrs. Joseph Richmond and 
Co., of 31, Kirby-street, Hatton-garden, who show, 
besides envelope-making machinery, some of the 
most important requirements for a bookbinder’s 
plant. ‘The envelope machinery (Reay’s patent) 
appears to possess considerable merit, both on ac- 
count of its simplicity, and the certainty of its 
action ; the arrangement is, however, too complicated 
to describe clearly without the aid of drawings. 
Two stamping presses, which form a part of this 
exhibit, deserve notice, the first (Gough’s patent) 
is for stamping in relief, devices and words, such as 
monograms and addresses on note paper. The die 
is held at one end of a sliding bar, at the other end 
of which is the colour receptacle. A to-and-fro 
motion is given to the bar by the movement of the 
vertical stamping bar, whichis worked up and down 
by the weighted hand lever at the top. On the 
frame of the machine, and immediately over the bar 
carrying the die and colour box, is fixed a brush at 
such a height as to receive at each passage of the 
roller in the colour box, a supply of pigment, which 
it delivers on to the die at the end of each stroke of 
the bar. As the latter returns it passes under a 
wiper, which removes the colour from the surface of 
the die, leaving it, however, in the engraved portions. 
The die is then brought under the stamp, and the 

aper is embossed with each stroke of the press, 
The wiper consists of a pad fixed to the frame of 
the machine; this pad presses against a paper 
ribbon of considerable length, which is wound 
around a reel placed on the top of the frame, and 
after passing under the pad is received upon a 
second reel on the side of the frame. Lach reel is 
furnished with a ratchet wheel, and when the de- 
livery reel is empty it can be shifted, and the receiv- 
ing reel put in its place; by means of a weighted 
ratchet bar the receiving reel is moved round at 
each stroke of the press sufficiently to present a 
clean surface of paper ribbon to the die as it passes 
underneath. By the arrangement for shifting the 
reels the same ribbon can be used over twice. The 
so-call-d cameo printing press is a much simpler in- 
strument, and is used for impressing devices in which 
the ground is coloured and the design left white. 
In this instrument the die passes beneath a set of 
small distributing ink rollers at each stroke of the 
press. Messrs, Richmond and Co. show no less 
than ten special machines for bookbinding, a!l of 
them of good design and excellent workmanship, 
Amongst them may be mentioned a millboard cut- 
ting machine of a usual type, in which two series of 
adjustable circular cutters are mounted on two shafts 
one above the other, and at such a distance apart that 
when the machine is adjusted for work, the cutting 
edge of one cutter overlaps that of the lower one. 
The distance between these cutters can be adjusted 
instantly, since they are held on the shaft by 
age screws which can be slacked by a key, and 

y placing any one of the upper set clear of the 
lower, it is thrown out of gear and the millboard 
a through without being cut. Both top and 

oitom sets of cutters are driven by gearing, as also 
are both fluted feed rolls. The table on which the 
millboard is laid is graduated and fitted with adjust- 
able gauge plates. The trimming machine is a 
tool acd employed by bookbinders in such work 
as will allow only very small margin to be removed, 


and when the ordinary guillotine cutter which can- 
not work up to the edge of the work of the knife 








frame is not available. The knife of the trimming 
machine does not rise and fall, but has a rapid oscil- 
lating movement imparted to it by a connecting rod 
driven from the main shaft, on which also isa worm 
giving a slow motion to a wormwheel for raising the 
table on which work is laid, so as to keep it up to the 
knife. ‘The bookbinder’s circular-saw bench carries 
mounted on the same spindle a number of small cir- 
cular saws which project slightly through slots in a 
brass plate forming part of the table of the machine. 
The saw spindle is driven by a strap passing round a 
pulley onthe spindle. The object of this machine is 
to cut anumber of shallow grooves in the back of the 
book being bound, for it to receive the tapes or 
strings, The backing machine is a broad vice with 
the movable jaw worked by the foot. The book is 
held between the jaws, while a roller mounted in 
bearings which tura on centres below is forced over 
it by means of a lever, so as to give the necessary 
roundness to the back, Messrs, Richmond and Co. 
show a large machine for treating the sides of book 
covers, The devices which are now so commonly 
either embossed, or embossed and coloured on the 
sides of cloth bound books, require a great amount 
of pressure to produce the necessary relief upon the 
hard millboard which forms the foundation of the 
cover, and the dies which are cut in brass require 
at the same time to be inked if the device is to be 
coloured, The machine is, therefore, a combined em- 
bossing and printing machine. The table on to which 
the covers are fed are provided with registers 
that they may be placed in exactly the right 
position. This table travels to and fro and has also 
a slightly falling motion as it comes forward to re- 
ceive the cover, the same traverse bringing the inking 
rollers in contact with the engraved plate. On the 
return travel the table rises when beneath the plate 
and pressure is exerted by means of a set of toggle 
jointed levers, Smaller machines for the same 
purpose are also exhibited by the same makers. 

Mr. James Salmon, of 12, Parsonage, Manchester, 
has a very good collection, amongst which we may 
notice Smith’s Flyer or Demy Reliance Printer, two 
cutting machines—the so-called guillotine Victory 
and Eclipse—a lithographic stone grinding machine, 
and perforating machines. Smith’s flyer or taking- 
off apparatus is a very neat and compact arrange- 
ment and operates as follows: The printed sheet 
is received on to a blanket-covered cylinder, around 
which are seven or eight grippers, which catch hold of 
the paper and prevent it from falling off ; the flyer is 
on a light iron frame mounted on standards over the 
cylinder, and caused to vibrate by means of a rod 
from the main shaft. On the lower bar of the flyer 
are placed several grippers, which are kept closed by 
means of a rubber elastic band fixed a little way 
up the side of the frame, on which the grippers 
are mounted; they are opened by a cam on the 
cylinder shaft at the moment that the flyer frame 
is at its lowest position and are over the —- 
The grippers around the latter are actuated also by a 
cam fixe on one of the uprights of the flyer frame, 
and as soon as the paper on the cylinder is released 
the grippers of the flyer take hold of it and carry it 
on to the reveiving board, where the sheet is again 
released by means of a stop, which pressing against 
a lever attached to the rod on which the grippers are 
mounted, forces out the elastic band, opens the 
grips, and the paper is allowed to fall on to the table; 
at each revolution of the cylinder the flyer comes 
forward, and takes away the printed sheet. The 
Victory cutting machine is designed specially for 
heavy work, and as it is a good type of the many 
similar machines of the same class, it may be briefly 
noticed. From the main shaft driven by a strap, a 
bevel wheel transmits a slow motion through gearing 
to arocking beam in the lower part of the machine. 
‘This rocking beam is placed on a crankshaft, which 
also carries a large wheel forming part of the gearing. 
At each end of the beam is a connecting rod 
attached to the ends of the knife, which is caused 
to work diagonally by means of two slots at the 
back, in which are two guide pins attached to the 
frame of the machine. The Eclipse cutting machine 
is much smaller than the Victory, and has but one 
slot, the blade working in grooves, and is better 
adapted for lighter work. 

The stone-grinding and polishing machine in the 
same exhibit is used for surfacing and polishing 
lithographic stones, It consists of a large circular 
table, mounted horizontally, and driven through 
pearing. On the vertical shaft is a pinion driving a 
arge toothed wheel, which gives motion to the 
oscillating frame, in which the stone is fixed, by 
means of a connecting-rod driven by 4 crank-pia on 





the toothed wheel. The stone to be polished rests on 
the revolving table, on which it moves to and fro as 
described. The advantages claimed for this arrange. 
ment are that it requires no setting, works auto- 
matically, and leaves the stone ectly polished. 
Several small stones can be reed at once as con- 
veuiently as one large one, and specimens up to 
60 in. square have been finished by it. 

A scoring machine in the same exhibit is a useful 
little tool specially intended for the use of box- 
makers; the cutters are four in number, and are 
placed over an iron cylinder, which revolves at a 
somewhat high speed. There are also four gauges 
which can be opened or closed to any size required 
by means of a scale fixed to the machine; and the 
cutters can be moved to any desired distance apart. 
When the machine is adjusted the millboard to be 
scored is placed on the table and pushed between 
the cutters and the cylinder, coming out the other 
side scored sufficiently to be easily bent. 

Among numerous exhibits of Mr. J. L. Chapin, of 
London, we notice two small American instruments, 
the Elm City card cutter, and the Little Giant lead 
and rule cutter. The former consists of a small 
table, at one side of which is a low standard which 
holds the knife; this latter is fixed quite close to 
the table, and in such a way as to offer no resistance 
to the passage to the rear of the papercut. A gauge 
is also fixed to the table by which the width of 
paper to be cut is regulated. This stand is con- 
spicuous for its display of American types, especially 
of ornamental specimens, which are alike beautiful 
in execution and design, They come from various 
American foundries—Mackellen and Co., Phila- 
delphia ; Farmer and Co., New York; the Boston 
™ Foundry, &c, 

he Birmingham Machinist Company of Great 
Queen-street, Birmingham, exhibit several small 
ewe. machines, amongst others the so-called 
nvictus, which may be noticed. It consists of a 
cylinder one-fourth of which is made flat to receive 
the forme, the rest being used as an inking surface. 
The ink is distributed by means of five rollers, the 
central one of which is larger in diameter but shorter 
than the rest ; this one inks the cylinder traversing 
it from one side to the other by means of a screw with 
reversed threads, but this roller does not touch the 
forme. The motion of the platten is obtained by 
means of a stud at the back moving in a curved 
path, the movement being imparted by a rod work- 
ing on a crank-pin in the end of the cylinder, 
The ductor band is fixed at the back of the ma- 
chine and consists of an endless band placed upon 
two rollers; it works in contact with the ductor 
and receives the ink which is afterwards supplied by 
it to the traversing roller. The inking rollers are 
kept down on the cylinder by means of springs, and 
these come into action consecutively as the rollers 
pass over the forme, A throw-off and impression 
attachment regulates the pressure between the platen 
and the forme, and by means of a clutch the machine 
may be stopped or started at any desired moment. 
When the rollers are at rest, the forme can be 
turned up horizontally by a lever placed on one 
end of the cylinder, so that any alteration that 
a § be required can be remedied, This machine 
will print about 1500 copies an hour, ‘The same firm 
also exhibit a neatly-arranged stereotype foundry. 

The Simplissimus printing machine is another of 
the exhibits of the Birmingham Machinist Company, 
and deserves mention, The working parts are three 
in number, nee the inking rollers, the platen, 
and the forme, The inking table is at the back of 
the machine, and it is worked round by means of a 
ratchet and pawl attachment. The rollers being at 
the end of the frame opposite to the working lever, it 
bes be seen that ngs og meee is at rest and the 
platen in its proper , they are resting against 
the inking table. The eeatens on the forme is 
exerted by means of a toggle lever, ‘The rollers 
are kept in contact with nearly the whole of the 
inking table by means of a spring in the frame, 
which keeps them continually pressed up against 
the table. The whole machine can be lifted 
up to enable the operator to get‘*easily at the 
forme, by removing a locking pin, which passes 
into the stand of the machine, and a small folding 
link prevents it from falling back too far. About 
800 copies can be printed from the machine, which 
is also provided with a stand arranged to contain 


types, &e. 

. William Crossland, of Miles Platting, Mau- 
chester, exhibits a cutting machine, a scoring ma- 
chine, a millboard cutter, and corner cutting 
machines, Jn the first pamed, the so-called Ade 
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vance paper cutting machine, a motion is im- 
parted to the knife by one connecting rod driven 
through a train of gearing. The knife is guided 
diagonally by means of two inclined slots, one on 
each side of the machine. The paper to be cut is 
held down on the table by an attachment in which 
a hand wheel at the top of the machine brings 
a presser bar down upon the paper, which is then 
further compressed by a lever. This lever is con- 
nected to the pressure bar by two rods, one on each 
side of the machine; thus the presser is brought 
down perfectly true on to the paper to be cut. 
This latter arrangement is the principal feature of 
the machine. Mr. Crossland exhibits also a roller 
scoring machine, very much similar to the one 
shown by Mr. Salmon, excepting that cutters are 
mounted in such a way that they can be brought 
more closely together. This is done by means 
of adjusting the cutter holders diagonally on 
each side of the frame on which they are mounted. 
Finally, we may mention a cornering machine 
for cutting out the corners of the millboard 
used in box making. A right-angled cutter is 
employed, and a vertical reciprocating movement 
is imparted to it by suitable gearing. The mill- 
Sonal is fed into the machine on a table furnished 
with two adjustable gauges that can be regulated 
according to the depth of the box, and a set of fixed 
cutters against which the moving ones work at each 
stroke, 

The so-called Gillotype engraving process is shown 
in its various stages by Messrs. A. S. Cattell and 
Co., of London, and since this process is an in- 
teresting one, and largely employed for the produc- 
tion of plates suitable for surface printing, it calls 
for some notice. A reversed drawing of the object 
to be engraved is first made on lithographic stone in 
the ordinary manner, From this drawing an im- 
pression is taken on a specially prepared transfer 
paper, just in the same way as an ordinary proof 
would be pulled from it, and the transfer is placed 
face downwards upon a highly-polished and perfectly 
flat zine plate and exposed to considerable pressure, 
by which means a reversed picture is obtained on 
the plate, and a roller charged with a greasy ink is 


passed over it, the ink adhering to the lines on the |. 


plate, but to no other part of it, The plate is then 
placed in a rocking cradle containing a bath of 
highly diluted nitric acid, and the cradle is kept in 
constant gentle oscillation. The acid attacks all 
those parts of the metal not protected by the ink, 
and by eating it away produces a raised picture after 
some time of exposure; the rocking motion being 
necessary to remove the gas bubbles which form by 
the action of the acid on the zinc. It will be evident 
that without precaution being taken, the acid would 
very soon attack the sides of the lines thus raised 
and undermine them; to avoid this the plate is 
frequently taken out of the bath and rolled with the 
inked roller, after which it is slightly warmed to 
cause the ink to run down the sides of the raised 
lines, and so protect them. By these alternate 
operations of inking and eating away with acid, the 
necessary depth for printing is gradually obtained, 
but the process is a slow one, requiring from three 
to eight hours, according to the nature of the work, 
and this again governs the strength of the acid used. 
Very fine work requires weak acid, and a long time 
for engraving, while coarser engraving can be bitten 
out more rapidly. The plates when completely 
engraved require scme finishing and handwork, 
such as squaring up, trimming the edges, &c., and 
they are then mounted upon wood blocks to suit the 
height of the type with which they are to be printed. 
The thickness of the zinc plates used is from yin. to 
in. 

: The same process of zinc engraving as above 
described can also be employed for the production 
of any subject, a picture of which is produced on the 
zinc in other ways than by lithography. Thus 
transfers from a steel or copper engraved plate or 
a photograph can be produced, the latter on a 
specially prepared zine surface, or a sketch may be 
made on the zine direct with litographic ink or 
chalk. 

Simple as this process appears, it requires con- 
siderable skill and care on the part of the operators 
to produce really good results, but some excellent 
specimens of blocks, as well as prints from the same, 
may be seen at the show, or at any time in the 
columns of this journal, our line engravings being 
prepared exclusively in this manner. The applica- 
tions of this process are very various and widespread, 
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complicated drawings covered with dimensions and | in many respects to the much older art of wood 
writing, are produced with almost equal facility; | engraving, although it must always remain inferior 
fac-similes of ancient inscriptions, manuscripts, &c., | to it where effects of colour are required. 

can be omen raphed direct upon zinc, and require; We may give a few words to the catalogue of 
practically no hand labour, so that absolute accuracy | this Exhibition. It forms quite a bulky volume, 





and the advantages it possesses over line wood engrav- 
ing are manifest. The simplest sketches, or the most 





is obtained. These are only afew applications, but | and is modelled on the same plan as those for the 
are sufficient to show that the process is superior | previous exhibitions, but shows a considerable im- 
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provement over its predecessors. It contains several 
introductory essays, the first on the future of 
trade exhibitions, written by the editor. The re- 
mainder are as follows: The origin and progress of 
printing, by John Southwood; the printing press ; 
on composiiton rollers (chiefly a laudation of the 











Lanham rubber rollers) ; on moters; on type found- 
ing ; on stereotyping; on electrotyping ; on type 
setting; on pressing printed sheets; on engraving 
on metal; engraving on wood; on process blocks ; 
on the family of chromographs ; on litho 
and on paper and stationery. ‘This latter, by 
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Catcheside, occupies about fifty pages, and there- 
fore may lay claim to being a full-grown essay. 
The others are nearly allof great brevity, and form 
notes interesting enough, but without much value 
to the general or the technical reader. The catalogue 
proper is well arranged and the classified index 
at the beginning is useful, and would be more so 
had the classification been somewhat more complete. 
We point out these slight shortcomings in the hope 
that possibly they may be corrected in future cata- 
logues brought out under the same auspices, But 
on the whole it is deserving of very high praise, and 
the price—sixpence—is marvellously low. : 

As may perhaps be expected, the cards, circulars, 
and catalogues of the exhibitors, are far above the 
average in point of excellence, some of them are 
indeed remarkably well done. Thus the circular 
of Cattell and Co. contains many really artistic 
specimens of process engravings, besides a carefully 
executed plan of the Exhibition itself, with all the 
stands numbered, so that it forms a useful adjunct 
to the official catalogue. Messrs. Unwin Brothers, 
of 109a, Cannon-street, have also some beautifully 
executed cards, especially those of American execu- 
tion, produced by Messrs. Lowell and Co,, of Boston, 
These cards, which are an American specialty, are 
largely used in the United States for menus, pro- 
grammes, trade cards, &c, They are marvels of 
steel-plate engraving and printing, and are likely 
we imagine to be as largely used in this country as 
in the States. We shall return to the subject of 
this Exhibition next week. 








NOTES. 
AN INTENSIFIED’ ELECTRO-MAGNET, 


Dr. Stone recently exhibited before the Physical 
Society a very interesting electro-magnet of novel 
construction, and based on a principle which 
will probably be applied with advantage in the 
construction of electro-magnets for dynamo-electric 
machines and telegraphic apparatus, It is known 
that electro-magnets enclosed in jackets of soft 
iron, are far more powerful than when the copper 
wire of the coil is unenclosed. In fact, the iron 
jacket, like the second armature or diaphragm 
in M, Ader’s form of Bell telephone recently 
described by us, has the effect of exalting the mag- 
netic power of the poles. Dr. Stone does not 
employ a soft iron jacket; butinstead of using copper 
wire to wind the bobbins, he uses best charcoal- 
annealed iron wire about }in. in diameter, Four 
wires are wound on in parallel circuits, and the cur- 
rent is split up among them in “multiple are.” 
They are insulated from each other by parailine wax. 
By this felicitous arrangement the lifting power of 
Dr. Stone’s large magnet is, with a battery of five or 
six Bunsen cells, increased fourfold. 
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New THERMOMETERS. 


Mr. Winstanley, the well-known inventor of the 
solar radiograph, mentioned in a recent ‘‘ Note,” has 
devised two new thermometers on the combined 

rinciples of the air thermometer and the barometer. 
The larger instrument consists of a U-tube con- 
taining mercury in one limb and sulphuric acid rur- 
mounted by air in the other or narrowerlimb. The 
ait in the latter is chiefly contained in a glass bulb 
terminating the limb, while the Torricellian vacuum 
is contained in a similar bulb at the top of the other 
limb, From this description it will readily be per- 
ceived that the apparatus'to the internal air or air 
within the air bulb, and a thermometer to the ex- 
ternal air. The temperature is read off by the height 
of the acid column in the limb of finer bore. In 
the smaller instrument devised by Mr. Winstanley 
the mercury barometer is replaced by a diminutive 
aneroid chamber placed in the bottom bulb of a 
thermometer tube containing air in its upper bulb, 
and an indicating liquid in the stem. 


GreAT WESTERN METROPOLITAN TRAINS. 

It is quite time that attention was prominently 
drawn to the manner in which the Great Western 
Railway Company choose to couple up the vehicles 
forming their traips running on the “ outer circle” 
of the Metropolitan and District Railways. The 
carriages have discontinuous drawbars, and apart 
from the great discomfort to passengers arising 
from the system of very loose coupling used, there 
is serious danger of breaking away occurring when, 
as is often the case, steam is _ on suddenly after 
the train has been checked by signal. A break- 
away on a steep rising gradient such as that 
between King’s Cross and Gower-street or that 
between the Hammersmith Junction and the 
junction with the West London Railway, might 
very easily be attended with most serious conse- 
quences, the more so as these Great Western trains 
are very badly provided with brake power. A 
number of the engines working this service were 
many months ago fitted with the Saunders auto- 
matic vacuum brake apparatus, but the company 
appear to be in no hurry to extend the application 
to the carriages, and we believe that none of these 
a are now fitted with a continuous brake of any 

ind, 
Tue Missourt RIver. 

A series of daily observations made upon the 
amount of suspended matter carried by the Missouri 
are of great interest. The observations extended 
through nine months (February to October) of last 

ear, and were made by officers of the United States 
Cngineer Corps at St. Charles, Mobile. It was 
ascertained that the quantity of material carried in 
suspension down the river averaged at least 
642,000 tons every twenty-four hours, or nearly 
13,000,000 cubic feet. This amount does not in- 
clude the suspended matter in the lowest foot of 
depth. The quantity thus displaced varies very 
largely with the season. The daily average for 
June and July was 47,000,000 cubic feet, and the 
maximum recorded was, during the twenty-four 
hours ending July 3rd a total of 111,000,000 cubic 
feet, This enormous transport of material always 
in progress commences with the innumerable feeders 
of the Missouri in the north and west, each stream 
supplying its quota of material denuded from its 
drainage area, the whole being finally poured into 
the Mississippi, and thence out to sea, excepting 
those parts which are temporarily arrested for the 
formation of sandbars and islands in the father of 
rivers, 


A New Tueory oF TERRESTRIAL MAGNETISM, 


When Professor Rowland, of Baltimore, proved 
that a moving charge of electricity, such for example 
as might be obtained by rotating an electrified metal 
ball, behaved like a dynamic current, and had power 
to deflect a magnetic needle, Professors Perry and 
Ayrton based upon the fact a theory of the earth’s 
magnetism in supposing that the earth was highly 
electrified, and became a magnet by virtue of its 
axial rotation, Professor Rowland, who had him- 
self entertained the theory, however, showed that 
the terrestrial charge required by this theory was 
enormously greater than that believed to exist on 
the earth, and thus, though he did not completely 
dispose of the theory, at least did a great deal to 
discredit it as solely accounting for the earth's mag- 
netism. A somewhat similar theory is now put 
forth by Professor Lemstrém, of Helsingfors, and 
founded on a like experiment. M. Lemstrém finds 
that when a ring of insulating material is rotated 





round its axis, it acts as a galvanic current, and pro- 
duces a etic field within it. He explains this 
effect, according to Edlund’s hypothesis, by suppos- 
ing that the ether permeating space is dragged 
along by the ring, so as to create a vortex at the 


centre of the latter, and thus constitute a magnetic. 


In the same manner the earth being com- 
materials, and 
would be pro- 


pole. 
posed mainly of oy | 
es 


constantly rotating, magnetic po 
duced at or near the poles of motion. 


Tue CyYCLOGRAPH, 

Mr. T. P. Worthington, of Blackpool, has 
recently devised an ingenious little instrument for 
drawing curves of long radius, and intended to 
replace the use of the inconvenient long trammel 
bar, or that of cardboard curves. It consists of 
two small discs, one fixed on the end of a spindle, 
the other free to slide, but provided with a set 
screw, by which it can be fixed at any desired 
point. This latter is of smaller diameter than 
the fixed one, and it is evident that by allowing 
the two discs of unequal diameter to travel upon a 
plane surface, a curve of greater or less radius will 
be described, varying with the difference in the 
diameter and with the distance that the discs are 
set apart. A set of change wheels of different 
diameters belong to the instrument, and by the use 
of these, curves of a radius between 3 ft. and 
10,000 ft. can be described. ‘The axis is graduated 
for setting the shifting disc to the required distance. 
On the axis between the two wheels is mounted a 
small handle, and a pencil or penholder for tracing 
the desired arm upon the paper. Moreover the 
fixed disc is graduated so that the exact length of the 
curve traced can be read off, or the number of 
degrees ascertained. The instrument is a very in- 
genious one and will doubtless be found very 
serviceable for many purposes, but it will hardly 
enable the use of the cardboard curves to be dis- 
pensed with, 


Tue VOLTA Prize. 


The current number of La Nature contains a re- 
ort recently addressed by the French Minister of 
nstruction to the Chamber of Deputies in reference 

to a special credit uired for 2800/. to be distri- 
buted in prizes for the most useful application of 
the voltaic battery. By a decree dated February 4, 
1852, a prize of 2000/. was instituted by the French 
Government for the best application of the voltaic 
battery. This prize was given for the first time in 
1864 to Mr. Rubmkorff. Two new decrees, one of 
April, 1866, another of November, 1877, included 
in the competition new applications of electricity, and 
a commission was appointed in 1876 to inquire into 
the progress effected in this important branch of 
physics. The commission consisted of Messieurs 
J. B. Dumas, President ; Regnault, General Morin, 
Frémy, Vulpin, Bertelot, Hervé Mangon, Jamin, 
Roland, St. Claire de Ville, and Becquerel. This 
commission has reported to the Minister of Public In- 
struction, and has recommended a prize of 2000/. to 
Mr. Graham Bell for the invention of the articulat- 
ing magneto-electric telephone; they also recom- 
mended a prize of 800/. to M. Gramme for his 
magneto-electric machine. A special vote for the 
_— of these amounts will be asked for by the 

inister of Public Instruction, The report of 
the commission gave special mention to the labours 
of M. Gaston Planté in the construction of 
secondary batteries, and also to an eminent Paris 
doctor, M. Onimus, for his investigations on the 
physiological properties of electric currents, and 
their special applications in medicine. 

Forests IN Russia. 


The total extent of forest landsin European Russia 
isabout 494,000,000 acres, of which 291,000,000 acres 
belong to the State. In France the forest area is 
about 20,000,000 acres, of which 2,500,000 acres 
are Government property. The most extensive 
Russian forests are found in the northern portion of 
the country. In some of the different provinces the 
wooded area is from 70 to 90 per cent. of the 
total; in the south this proportion varies from .3 
to 15 per cent. Nearly two-fifths of the whole of 
the forest lands exist in the north. In the province of 
Vologda the proportion is 90 percent., in Olonez it 
is 75 per cent., and in Archangel 43 per cent. 
In the east about one-fourth of the total forest is 
located ; the province of Perm is the most densely 
wooded in this part of the country, the proportion 
being 74 per cent. of the total surface. the 
central portion of Russia the forests are most dense 
towards the north, where the proportion is about 


45 per cent., and the total area 62,000,000 acres ; 
towards the south there are 18 per cent. of wooded 
lands, and a total of 21,000,000 acres. - In the north 
part of the western provinces, the proportion ranges 
from 32 to 48 per cent. of forest with a total of 
45,000,000 acres, and towards the south 15,000,000 
acres with a percentage of from 20'to 29. In the 
northern, eastern, and central provinces about a 
fourth is looked after by the State; in the south 
one-half is under control, and in the west the whole 
is subjected to the forest laws. The proportion of 
— per acre of forest of course varies very 
argely ; in Archangel there are 280 acres per head ; 
in Olonez, 62.77 acres; in Viatka 10.50 acres. 


Tue Saint GOTHARD TUNNEL. 


An unforeseen and very serious difficulty in the 
successful completion of the St. Gothard Tunnel 
recently declared itself. This was the sinking of the 
work over a length of about 100 yards, and to such 
an extent that it defied every effort on the part of 
the engineers to repair the repeated settlement of 
the roof. The formation at this unfortunate section 
consists of strata of gypsum and calcareous and 
aluminous schists, which absorb moisture very 
freely, and swell and disintegrate. So great was 
the trouble with this length that the almost despe- 
rate remedy of diverting the course of the tunnel so 
as to avoid it was seriously contemplated, and may 
even yet be necessary, although a method is now 
being adopted which promises extremely well. The 
dangerous portion is being enlarged and lined with 
granite walis, arching and invert of great thickness. 
This lining, however, is not continuous, but built 
in independent lengths of about 12 ft. each, so that 
the settlement which ensues may affect only a short 
distance of the work. In commencing this labour 
the engineers first built the two eud sections so as 
to obtain a sound abutment against the secure part 
of the lining, and from them lengths were advanced 
on each side towards the centre. The thickness of 
the masonry at the centre of the arch is 4 ft. 8 in., 
at the springing 8 ft. 3in., and that of the invert is 
about 2 ft.; only two more sections remain to be 
finished, five on the north and five on the south 
side having been completed. If this method of 
arresting the settlement be successful there appears 
every prospect of the tunnel being opened for traftic 
during the present year. 


Tue Cowper Hor Buiast Stove, 


In the United States great progress has lately 
been made in producing large quantities of iron 
from a single blast furnace ; thus the second blast 
furnace ‘*B” at the Edgar Thomson Works, 
near Pittsburgh, U.S., is making, with the aid of 
the Cowper stoves for heating the blast, 1100 tons 
per week, the furnace having a 20ft. bosh, and 
being 80ft. in height. Superior ores are of course 
being used. 

The ‘“*A” furnace at the same works produces 
700 tons a week, and has only a 13 ft. bosh, and 
65 ft. of height. 

The use of the ‘‘Cowper stoves” is evidently 
spreading fast in the States, several blast furnaces 
now have them, and‘ many others are about to be 
erected ; one reason, and a very strong one no 
doubt, is that they cause a furnace easily to make 
20 to 30 per cent. more iron when using the same 
plant of boilers, blowing engine, and furnace, whilst 
the saving of coke is very large, sometimes as much 
as close upon 8 cwt. per ton of iron made, so that 
the profit on so much extra iron, and the saving in 
the coke will in most cases pay for the stoves in six 
months. 

Many of these stoves are being erected in this 
country at some of the best works, viz., Sir William 
G. Armstrong and Co., Elswick; John Brown and 
Co., Sheffield ; the Tredegar Iron and Coal Company, 
Mon, ; the Swansea Blast Furnace boa ang C. H. 
Plevins, Thrapston ; the West Yorkshire Iron and 
Coal Company, Ardsley ; James Bain and Co., Har- 
rington. In Staffordshire two furnaces are now 
being blown by a single pair of ‘“‘ Cowper stoves,” 
and are making 465 tons a week. 


Tue AMERICAN NEEDLE. 

The vessel containing the obelisk which was pre- 
sented by the Khedive of Egypt to the United 
States is now en route for New York, she having 
quitted Alexandria on the 25th of June. It will be 
remembered that this obelisk, unlike the Wilson- 
Dixon-Baker needle, was standing on its base, and 
had to be lowered, a work of some anxiety. Once 





on the ground and cased in a wooden jacket the 




















Juxy 9, 1880.] 


ENGINEERING, 





37 





launching was comparatively easy; the ways on 
which it i upeel te the sea had iron rails laid on 
them, and metal strips were placed on the casing, 
while a sufficiency of 241b. shot between the ways 
and the obelisk soon brought it into the water, when 
it was towed round to Alexandria, a distance of 
seven miles. Captain Gorringe, of the U.S.S. 
Gettysburg, who had charge of the work, had pur- 
chased the Egyptian mail steamer Dessoug, which 
had been prepared as far as possible for the recep- 
tion of the stone. When in the harbour, the Dessoug 
was moored with her bows near the butt end of the 
obelisk, and after some of the plates on the star- 
board bow had been removed, the stone was raised 
by hydraulic jacks for a height of 5 ft., and then 
run into the vessel’s hold on to the platform pre- 
pared in advance. After it had been shifted so as 
to lie exactly over the line of keel, it was securely 
wedged up at the sides and ends, and one mast 
of the ship was stepped upon it to give additional 
security. The weal of the obelisk is 196 tons, but, 
in addition, the pedestal has been taken, and so have 
the foundations, so that when erected in New York 
there will be nothing new about it, except the 
substructure and the cement. Some Very interesting 
objects were found in removing the obelisk. The 
shaft was attached to the pedestal by copper clamps 
containing a large proportion of gold; there were 
also a number of steel clamps coated with lead, and 
in perfect preservation. It is stated that this steel 
is of a very high quality. A mason’s iron trowel 
was found bedded in the cement. The shaftand 
pedestal of the obelisk are of red syenite, and the 
foundations are of limestone. 


Tue Penrose SWING BRIDGE, PHILADELPHIA. 

At arecent meeting of the Engineers’ Club at 
Philadelphia, Mr. H. Murphy contributed a paper 
on the ‘* Turntable of the Penrose Ferry Swing 
Span at Philadelphia.” The bridge resting upon 
this turntable is 415 ft. in length and-21 ft. in width, 
the platform carrying a roadway, but no side walk. 
The trusses are on the Pratt system, 28 ft. deep at 
the ends, and 38 ft. at the centre, and the verticals 
divide the girders into panels of 15 ft., except at the 
centre, where the width is 2] ft., equal to the breadth 
of the bridge. The centre line of the drum passes 
beneath each of the posts ;_it is 30 ft. in diameter 
and 6.5 ft. in depth. The turntable is arranged to 
take either a centre or a rim bearing, the former 
being used at present. The weight on the four 
posts is carried to the centre bearing by four 
wrought-iron plate girders 6 ft. deep and 30 ft. long; 
these act as cantilevers, and are placed side by side 
in pairs 3} ft. apart, and at right angles ; their ends 
are rivetted to the drum under the trusses. In the 
space enclosed by these girders is placed the cone 
of the turntable, the top being level with the top 
flanges of the girders; on the pivot is the box 

. (Seller’s pattern) having 125 lineal inches of rolling, 
and 564 square inches of sliding surface. On the 
box is the carrying plate or table, from which the 
girders are suspended from their lower flanges by 
bolts, the nuts of which can be adjusted so as to 
make either a centre or a rim bearing. The live 
ring consists of 51 wheels 16 in. in diameter and 7 in, 
tread. The weight of the bridge itself is 300 tons, 
the weight of the turntable, &c., is 79 tons. ‘lhe 
engine, boiler, and gearing are placed on the turn- 
table outside the trusses on each side, the engines 
being placed parallel with the axis of the bridge, 
and the power is communicated by friction wheels 
and bevel gearing to the driving pinion on opposite 
sides of the rack, as well as to the cams at the 
extremities, by which the ends are brought to their 
bearings. 


OBSTRUCTIONS IN RIFLE BARRELS. 

Some interesting experiments have been recentl 
carried out at the National Amoury, Springfield, 
Massachusetts, on the effects of firing rifles in the 
barrels of which, different kinds of obstructions had 
been placed. Eight or ten rounds were first fired, 
with rags of various sizes inserted in the barrel a 
little below the front sight, but without damaging 
the weapon in any way. Dry sand was then placed 
in the barrel and shaken out, except such grains as 
adhered to the fouling, but no damage resulted 
from this treatment. A solid plug of wet sand was 


afterwards pushed into the muzzle to a depth of 
l}in., and the piece was fired. This time the 
barrel was slightly swelled at the muzzle. In a 
second weapon the barrel was closed up by close 
fitting as plugs driven in to a depth of 3 in. or 
4in. me of these were dry, others were forced in 








wet, and others were put in dry, and afterwards 
swelled by steam so as to jam inthe barrel. In 
each case the result was the same, the firing did not 
in the Teast affect the barrel. Pine wedges, not 
closing the muzzle, but so placed as to invite the 
bullet to wedge were next tried with the same 
result, which was obtained also when the cap anvil 
of the firing fuze was forced into the barrel, Finally, 
a close twisted wad of wet cotton waste several 
inches long was rammed down into the barrel for 
some distance. This obstruction caused the barrel 
to swell between the point where the rag had been 
placed and the muzzle. The result of these ex- 
periments indicated that firing a rifle obstructed at 
the end with a plug of wet sand, sand, &c., would 
have the effect of swelling the barrel at the muzzle, 
but that if the barrel be blocked some distance 
from the end, the swelling will take place between 
the point of obstruction and the muzzle, though in 
any case such an accident can only occur through 
gross carelessness. We may mention here that all 
service rifles made at Springfield are subjected 
before being issued to at least eight rounds, five 
with service charges, and three with charges of 
280, 250, and 80 grains of powder, with a heavy 
bullet in each case, 


Tessié pu Moray, 

This distinguished —— and chemist died of 
apoplexy on the tenth of last month in New York. 
A native of Brittany, he went to reside in Ger- 
many in early life, and devoted himself there to the 
study of chemistry, and especially of its applica- 
tion to the industrial arts. During his residence he 
invented a commercially successful process for 
bleaching fabrics, and on his returning to Paris he 
established a large laboratory, and carried on business 
as a consulting and experimental chemist, M. du 
Motay lived in Paris until his advanced republican 
principles led him to take an actively hostile part 
against the Imperial combinations which resulted in 
the coup d'état of 1851, and he was in consequence 
condemned to death, a sentence afterwards commuted 
into exile. The influence of friends again reduced 
the lessened sentence, and Du Motay was permitted 
to return to his laboratory in Paris, which he had 
directed from London during his enforced absence, 
and exchanging politics for the more useful fields of 
industry he, after a few years, was decorated with 
the Legion of Honour, Du Motay was an extensive 
patentee, and his inventions took a wide and. varied 
range. Amongst them we may mention patents for 
the reduction of arseniferous ores, for improvements 
in the manufacture of Bessemer steel, for the pro- 
duction of ferro-maganese, for bleaching feathers, 
wax, and fabrics, for the use of baryta in sugar re- 
fining, for the manufacture of hydrofluoric acid, for 
the production of water gas, for the treatment of gold 
and silver ores, and so lately as last February, for 
a new process of ice making. His patent for the 
manufacture of oxygen on a large scale, and of its 
utilisation for increasing the brilliancy of lighting 
gas, will also be remembered. Experimentally it 
was a success, but in practice it failed, chiefly owin 
to the expense of a double system of mains pe 
service pipes, and the complication of fittings. .On 
page 458 of our twenty-eighth volume we described 
and illustrated a gas-producing furnace for metal- 
lurgical purposes, designed by M. du Motay. This 
prolific inventor some time since took up his resi- 
dence in the United States, whither he was invited 
by the Municipal Gas Company of New York to act 
as their consulting engineer and chemist. His 
energies and inventive faculties ei rd to have re- 
mained unimpared up to the date of his death. 


TE British ASSOCIATION. 

The British Association wil hold its fiftieth 
meeting at Swansea in next month. The General 
Committee proposes to meet on the 25th of August 
for the election of the President and officers, 
as well as for arranging general business, The 
President elect is A. L, Ramsey, LL.D., F.R.S., 
Director-General of the Geological Survey of the 
United Kingdom, and he will deliver his address at 
the first general meeting, to be held in the evening 
of August 25th, when the existing President, Pro- 
fessor J. Allman, will resign. ny interesting 
lectures are arranged for, amongst them one by 
Professor W. Boyd Dawkins ‘‘ On Primeval Man ;” 
‘** On Mental Imagery,” by Francis Galton, who has 
already published considerably on this subject, and 
‘*On the North-East Passage,” by H. Seebohm. 
The papers to be read also promise to more 
than the average interest, The first soireé will be 


held on Thursday, August 26th, and there will be 
asecond on Tuesday, August 31st. The session 
will be closed on September 1st by a general meeting 
at 2.30 P.M. The fomen reception rooms will be 
opened for the convenience of members and visitors 
on Monday, Au 23th, at 1 p.m. On the follow- 
ing days they will be opened at 8 a.m. The follow- 
ing is a list of the officers for the various sections, 
subject, of course, to any ible modifications : 
Section A. Mathematical and Physical Science, Pro- 
fessor W. G. Grylls Adams, President; Messrs. J. 
A. L. Glaisher, Oliver J. Lodge, D. MacAlister, and 
W. E. Ayrton, Secretaries, Section B. Chemical 
Science. r. J. H. Gilbert, President ; Messrs, H. 
B. Dixon, Eaton Hodgkinson, Phillips Bedson, and 
J. M, Thomson, Secretaries. Section C. Geology. 
Mr. H. C. Sorby, President; Messrs. W. Topley, 
and W. Whitaker, Secretaries. Section D, Biology, 
Mr. A. C, Gunther, President; Messrs. Bloxam 
M'‘Nab, Priestly, and Howard Saunders, Secretaries. 
Section E, Geography. Lieut.-General Sir John H, 
Lefroy, President; Messrs. H. W. Bates, C.G.D., 
Black, and E. C, Rye, Secretaries. Section F. 
Economic Science and Statistics, Mr. G. W. 
Hastings, President ; Messrs, N. A. Humphrey and 
C. Molloy, Secretaries. Section G. Mechanical 
Science. Mr. James Abernethy, President ; Messrs. 
A. T, Atchison and H. Trueman Wood, Secretaries. 

Arrangements have been made for visiting several 
important metallurgical works in the vicinity of 
Swansea, which will impart a special interest to the 
excursions that form so attractive a feature to the | 
annual meetings of this Association. 


MOLECULAR Puysics, 


Mr. L, Cailletet has been recently following up 
his great achievement of the liquefaction of ‘ the 
permanent gases” by a series of experiments on the 
compression of a mixture of carbonic acid gas with 
atmospheric air. The phenomena observed present 
a few novel and important points. It had been 
noticed by Dr. Andrews and others that when air is 
mixed with carbonic acid the liquefaction of the 
latter is considerably retarded. It is now shown 
that a mixture of one volume of carbonic acid and 
one volume of air, maintained at 0 deg., may be sub- 
jected to a pressure of 400 atmospheres without 
effecting any change in the appearance of the con- 
fined gases. If, however, the mixture consist of 
five volumes of carbonic acid and one volume of air, 
the liquefaction of the former is readily effected. ‘I'he 
surface of separation is distinctly concave. By rais- 
ing the pressure to 200 atmospheres this meniscus 
changes its form, growing less marked and finally 
disappearing altogether. With the meniscus, the 
liquid also disappears, the tube being filled with a 
homogeneous substance which is found to behave 
like a perfect liquid, resisting all further compression. 

If the pressure be now slowly diminished, the 
liquid suddenly reappears as soon as a certain 
pressure, constant for the same temperature, has 
been reached. 

For a temperature of - deg. the pressure is Ln atmos. 


” ” ” ” ” 


” ” 3 ” ” 120 ” 
” ” 8 ” ” 113 ” 
” 19 ” ” 110 ” 


By raising the temperature to 21 deg., it was found 
impossible to liquefy the carbonic acid by the appli- 
cation of pressures exceeding 350 atmospheres. 

It was thought that the disappearance of the 
liquid might be attributed to the heat set free 
during compression. This explanation is unsatis- 
factory, because the heat thus developed is very 
little, and is carried off by the water which sur- 
rounds the tube, It has also been conjectured that 
the disappearance of the liquid might, after all, be 
only apparent, that the refractive index of the 
compressed air might increase more rapidly than 
that of the carbonic acid, in which case the two 
indices would eventually become equal, and thus 
the surface of separation between the gas and the 
liquid would cease to be visible. Were this hypo- 
thesis true, it necessarily follows that the m us 
would reappear if the pressure were continued, M, 
Cailletet has put this to the test of experiment ; but, 
although he carried the pressure to 450 atmospheres, 
he failed to detect the suaqgeennes of the meniscus. 
He has however suggested a plausible explanation 
in his brief communication to the Academy of 
Sciences. He believes the phenomenon to be due to 
diffusion, and is led to think that when a certain 
pressure has been reached, the carbonic acid inter- 
mixes with the air, thus prod ah eous 





substance without any noticeable change of volume, 
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FOREIGN AND COLONIAL NOTES, 


The World’s Gold and Silver.—Colonel R. J. Hinton, 
who is regarded as an American et upon the subject, 
estimates the world’s uction of from the earliest 
dates te 1879 st 10,325,597,158 dols., and of silver at 
7,683,022,132 dols., of which the United States (within 

furnished in gold 1,493,843,430 dols., and in 
silver (within twenty-one years) 420,000,000 dols., or about 
one-fourth of the world’s ‘otal productions of gold, and at 
least one-third of the world’s production of silver. 


Cronstadt and St. Petersburg Canal.—Messrs. Morris 
and ings, of New York, who have a contract for ex- 
cavating a canal through the lagoon between Cronstadt and 
St. Petersburg, have resumed work. 


Petrolewm in Russia.—The owners of American petro- 
leum deposits will before long have to encounter opposition 
in view of the discoveries of this valuable oil on the Euro- 
| ome continent. The beds existing in Russia are compara- 

ively boundless, extending for a distance of 1500 miles 
along the Caucasus range, from the Caspian to the Black 
Sea. Atthe present time, however, there are but two 
districts in this large area where any systematic efforts are 
being made to obtain petroleum. One is in the valley of 
the Kuban river, which flows into the Black Sea, where 
two wells have been sunk by a French company, under the 
superintendence of an American manager. ‘This company 
has a refinery at Taman. The other and most productive 
district is near Baku, on the Caspian Sea. any wells 
have been sunk here to the depth of 300 ft., having a daily 
yield of 28,000 barrels of crude petroleum. An extraordi- 
nary amount of sand flows out with the oil and is heaped 
up near the orifice of the wells in banks at least 30 ft. high. 
Large refineries exist at Baku, though the refined oil at 
present produced there is not so good as American oil. 


American Railroad Progress. —California, in 1866, had 
only 308 miles of railway ; in 1878, 2165 miles; Colorado, 
in 1870, had 157 miles; in 1879, 1305 miles. The four 
mineral producing states and eight territories in 1866 had 
325 miles of railway; and in 1879, 6770 miles. Westward 
of the Mississippi the total railroad mileage in 1866 was 
1572 miles ; in 1879, 11,235 miles. ‘Of this grand total,” 
says Colonel Hinton, ‘‘ two-thirds may set down 
directly to the influence of mining industry.” 


Locomotive Power on the Bombay, Baroda, and Central 
India Railway.—Duaring the second half of last year, 
there was an increased expenditure in the locomotive 
department of the Bombay, Baroda, and Central India 
Railway. This was due mainly to the higher price of 
coal and the increased cost of driving. A reduction 
in the cost of coal at Bombay cannot at present be 
relied on; {but an extended use of wood fuel, and an 
increase in the number of native drivers will, it is expected, 


result in some saving of expenditure. The whole cost of [ 


locomotive power in the second half of 1879 was 45,1031. 


Japanese Railways.—The first railway opened in Japan 
was that from Yokohama to Tokio, completed in 1875. 
Since then this line has been extended from Hiozo to 
Osaka, from Osaka to Tokio, and from Kioto to Otsu. 
Another railway from Tokio to Myabasia will soon be 
opened. Telegraph lines run along the railway, and tele- 
graph cables connect the several islands of which the 
empire is composed. 

Locomotives on the Great Indian Peninsula Railway. 
—The authorised locomotive stock of the Great Indian 
Peninsula Railway Company is as follows : Tank engines, 
59; passenger engines, 102; and goods engines, 277, 
making a total of 438. The total stock actually constructed 
to the close of Jane, 1879, was: Tank engines, 49; pas- 
senger engines, 102; goods engines, 271; total, 422. Five 
new goods engines were pl: upon the system during the 
half-year ending December 31, 1879, so that at the close of 
last year the aggreate constructed stock was 427 engines. 
The actual number of engines in running order at the close 
of 1879 did not exceed 314, viz., 34 tank engines, 68 pas- 
senger engines and 212 goods engines. The number of 
engines repaired during the second half of 1879 was 116. 
‘Two engines were also renewed in the same period. 


Australian Telegraphy.—South Australia, Victoria, and 
New South Wales have agreed to a uniform charge of 3s. 
per 100 words on all press telegrams sent between the three 
colonies by day or night. ‘Telegraphic messages were re- 
cently transmitted from Melbourne to Port Darwin, and 
thence to Singapore, a distance of 4700 miles, and replies 
received in a few seconds, or in one minute from the com- 
mencement of the message. A duplicate cable recently 
laid from Port Darwin to Singapore was used, thus avoid- 
ing the necessity of using the land line through Java. 


Spanish Iron Ore.—The exports of iron ore from Bilbao 
last year to England and Wales were 692,972 tons, Cardiff 
and Newport alone taking 299,085 tons and 219,783 tons 
respectively, thus showing that the Welsh iron districts are 
largely dependent upon Spain for rich pure ores. Scotland 
received 42,471 tons, while 121,821 tons entered Rotterdam, 
probably all in transit for German works. Belgium re- 
ceived only 39,531 tons, while France took 203,621 tons. 
The shipments to the United States footed ep to only 
17,420 tons, of which 14,393 tons entered New York, 
1483 tons Philadelphia, 1318 tons Baltimore, and 201 tons 
Perth Amboy. 


The Brooklyn Bridge.—The expenditure thus far on the 
Brooklyn Bridge has mn 11,644,463 dols. The executive 


committee of the trustees have opened tenders for the 400 
steel suspension rods, and 1872 steel connecting rods needed 
to complete the structure, and they have awarded the con- 
tract for the same to the Edgemoor Iron Company, the 
lowest bidders at 114 and 11§ cents per pound. A contract 
for 400 tons of wire rope for stem stays was given to 
Messrs. J. A. Roebling and Sons. 





PETERSEN’S CONTROLLING APPARATUS FOR STEERIN.. GEAR. 



































































































































Tue arrangement illustrated above is designed to avoid 
the possibility of accident that may be caused on board ship 
through a misunderstanding of the orders of the officer 
by the man in charge of the steering gear. The arrange- 
ment consists principally of a pair of right and left 
ratchet wheels fixed to the crankshaft of the steering 
gear; pawls engaging into these ratchet wheels prevent the 
steering apparatus being turned in an opposite direction 
to that ordered, the amount of turning in the desired 
direction being at the same time indicated on a tele- 
graph dial in front of the operator. On a light shaft 
mounted on the framing above the steering wheel shaft 
are fixed two eccentric dises d and d!, which control the 
motion! of the pawls, Figs. 4 and 5, the latter, being 
pressed down by a spring at the top, Fig. 2. The two 
eccentric dises are mounted on the crankshaft in such a 
position that by turning the same, one of the rachet 
wheels is locked while the other is free to move, or, 
in other words, the steering wheel may be turned in 
one direction but not in the other. The mode of work- 
ing is as (follows: Figs. 1 and 2 represent the gear 
with a small vertical shaft X', which is by some suit- 
able gearing connected to a dial and signal, Figs. 1 and 5, 
an arrangement on the commander’s bridge similar to 
that shown on the steering gear. Any orders therefore 
given by means of the handle or the disc are at once 
shown on both dials. As long as the officer on the bridge 
places the lever in the actual position between the 
limits marked “Steady,” both pawls are out of gear, 
and no effect whatever is produced on the steering appa- 
ratus; as soon, however, as the lever is shifted to one 
side, say starboard, the port side disc and pawl come 
in operation and prevent turning of the steering wheel 
in port direction, starboard only being open to move, 
and while the pointer Z moves to starboard, a signal is 
given by the bell, calling the man’s attention. There 
being no verbal transmission of orders, but a strictly 
mechanical indication of same, mistakes are entirely 
obviated. It will be seen that this arrangement is ex- 





ceedingly simple, and may be fitted to any existing 
































It has 


steering gear without much trouble or expense. 
been applied, we believe, to several vessels of the German 
navy, where it has given much satisfaction. 





New AvusTRALIAN LighTHOUsE.—The foundation stone 
of a new lighthouse was laid recently at Barrenjuoy, Broken 
Bray, New South Wales. The tower and buildings will be 
fitted with every convenience for the efficient working of 
the light. The new light will supplant the present 
“Stewart” lights, which have been in use for the last 
thirteen years. The work has been designed by the colonial 
architect of New South Wales, Mr. James Barnet, the con- 
tractor being Mr. Isaac Banks. 


Lonpon AssOcrIATION OF FoREMAN ENGINEERS AND 
DRAUGHTSMEN.—The ordinary monthly, and fifty-fourth 
half-yearly meeting, of members took place at the Cannon- 
street Hotel, on Saturday, the 3rd inst., Mr. J. Newton, 
President, in the chair. Owing to the unfortunate illness 
of the secretary (Mr. W. H. Aubrey), the balance sheet 
presentation, and that of the auditors’ report, had to be 
postponed ; so had also the election of new members. The 

romised paper, however, of Mr. James J. Pike (of Messrs. 
hitbread’s brewery) was forthcoming. This referred to, 
and was descriptive of, ‘‘ Nutt’s Improvements in Boiler 
Furnaces and Flues.’’ The first portion of the reading 
was devoted to the question of heat generally, and its phe- 
nomena. Afterwards, it was explained that the main 
features of the improvements in question consisted of the 
introduction of diaphragms, of firebrick or metal, into the 
tubes of Cornish and Lancashire boilers, whereby combus- 
tion chambers were created without checking the draught. 
Thus, fuel was said to be largely economised, and smoke 
absolutely prevented. It was further stated that one of 
the boilers at the Western Sewage Pumping Station, 
Pimlico, had been altered on the Nutt principle with very 
e advantage, and that the Met: litan Board of 

orks meditated introducing it at all their stations. A 
large model of the arrangement was exhibited at the meet- 
ing, and this may now be seen at 5, Southampton Buildings, 
Chancery-lane. Votes of thanks were aacieied to Mr. Nutt 
and Mr. Pike at the close of the proceedings on Saturday. 
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THE RUSSIAN YACHT. 

The Fairfield Yacht for the Czar, and Vessels of her 
Type considerece as Means of International Communi- 
cation.* 

By E. E. Goutazrr, Captain of the Some of Naval 

‘Architects, R.I.N., Ad.C., F.R.S.N.A., M.LN.A. 

GENTLEMEN,—In a few days you will see one of the 
most remarkable pieces of naval architecture —_ gently 
into the waters of the Clyde. Already hund of people 
have visited the Fairfield Yard, coming nearly from all 
parts of the globe to see this wonderful ship, intended to 
serve as the sea-going yacht for the Emperor of Russia, 
and the interest in her seems be growing with the 
growth of the ship. 

So novel is this vessel, both in her principal features and 
in all her details, that her construction shows wonderful 
combination of ideas and foresight, proving the extraordi- 
nary amount of inventive genius in the mind of her 
designer. ; 

Being asked by pad chairman to read a paper at this 
Institution, I could not refuse this offer, as I considered it 
a great pleasure and honour to be able to speak before the 
Fairfield Association of the ‘‘ Fairfield child.”’ But, in 
doing so, I must apologise at starting for my bad English, 
trusting you will excuse me, as my poor knowledge of 
your language comes only through my not being a Scotch- 


man. 

It seemed to me more suitable, on this occasion, to 
describe to you the ship herself in as few words as possible, 
giving only her principal features, and the main objects 
which were in view in designing her, and to dwell ly 
upon the probable development of this class of ships, when 

ted for great peaceful and beneficial purposes. 

The general appearance of the vessel can be judged from 
the photographs of the model, and from another picture, 
lying on the table, representing the yacht, when completed, 
steaming in the smooth sea. 

This vessel is 235ft. long, 153ft. broad, and has a 
draught of 6ft.6in. She might have been a little longer, 
but on closer investigation it was found that the addition 
of some 25ft. or 50 ft. to her length would not have re- 
duced the resistance in water. Augmentation of skin 
friction, not being sufficiently compensated by the improved 
lines, would have required increased power to drive the 
a+ ag vessel with the given speed. She might have been a 
little narrower to suit the taste of most people, yet the 
beam of 153 ft. cannot be regarded as being too great if we 
bear in mind the main object of her design, namely, the 
desire to secure the greatest steadiness. 

Her small draught is perhaps the most peculiar of her 
features. Experimental analyses, agreeing with actual 
results derived from the trial trips of extremely broad 
vessels existing in the Black fea, prove that at certain 
speeds a very much broader vessel requires only half as 
much power compared with another vessel of similar form 
whose draught is double. This is represented on one of the 
diagrams (see Fig. 8, p. 35). The upper curve shows the re- 
sistance of the circular vessel, 120ft. long, 120 ft. broad, 
and drawing 13 ft. of the same displacement as the yacht, 
whilst the lower curve represents the resistance of the yacht 
drawing 6ft. 6in. Hence the importance for the vessels 
of that class to have the smallest possible draught, and 
hence the anticipation that great speeds are not incom- 
patible with this form. The late Mr. W. Froude, who 
conducted, at the request of Admiral Popoff, some experi- 
ments with the models of vessels of his design, was the first 
to demonstrate by exact data the influence of draught on 
the reduction of resistance. No doubt, such reduction of 
the total resistance, with the reduction of draught and the 
increase of other dimensions, is owing to a great diminution 
of the wave making ; indeed, the diagram proves that the 
advantage of the shallow ship increases with the increase 
of speed, and, as you all know, at great speeds, according 
to Tooele, the most important portion of the total resistance 
is the wave making. Such considerations and reasonings, 
agreeing, as I have stated, with actual trials of the existing 
vessels—one broader and shallower than another—deter- 
mined the small draught which has been given to the yacht. 

Thus we see that, under the circumstances, the principal 
proportions of the yacht could scarcely be altered in any 
way to the advantage of the ship. 

Having specified the extreme dimensions, I will draw 
your attention now tothe form of this vessel. 

The form of underwater portion was made a subject of 
very careful study. Besides the great experience of the 
designer of the ship, Admiral Popoff—experience which he 
derived by spending the greater portion of his lifetime, 
either on the ocean, or in constructing novel ships, and 
trying them at sea—Dr. Tideman, member of the Academy 
of Amsterdam, was invited to assist in the determination 
of questions connected with the resistance of the yacht. 

In the case of this shallow draughted vessel, the fine lines 
must be tke vertical sections, whereas the fine lines of the 
ordinary steamer are the water lines or horizontal sections. 
Such change has been brought about by passing from long, 
narrow, and deep forms of ordinary vessels to the propor- 
tions of short, broad, and shallow ones; and, as has been 
demonstrated by experiments with paraffin models, the 
sharpening of buttock lines is more essential in this case 
than sharpening of water lines. In other words, if the 
motion of an ordinary vessel may be compared with that of 
a wedge propelled vertically, the motion of the yacht ought 
to be com with the same wedge propelled through the 
water horizontally. On looking at the stern of the actual 
vessel you will observe that the whole motion of the water 
between the stern tubes will be effected solely in the direc- 
tion of the vertical sections, or the buttock lines. The dia- 
grams oe pages 34 and 35) give the principal sections and 
= of the yacht. You will see that a large superstructure 

been built upon the main body of the turbot-shape of the 


* Paper read before the Fairfield Association of Engi- 
neers and shipbuilders. 








dimensions and of the form I have just mentioned. This 


superstructure is of the shape of an ordinary vessel, and 
because being of usual form, will no doubt gratify the eye 
of those who are not sufficiently educated to admire the un- 
covered sides of the lower turbot portion of the ship, 
which, however, are the very 
share in limiting the rolling sea. 
ever point of the compass, devel either by the motion 
of the ship at very high speed, or by the capricious will of 
Nature, will ascend up the rounded sloping, sides of the 
vessel, but finding there perfect freedom for their play, will 
have soon to subside, as the sloping deck is of a shape that 
does not admit of green seas remaining long =e it, unless 
in the form of a very thia sheet of water, quickly disappear- 
ing altogether. 0 additional buoyancy, therefore, is 
created alternatively at either side of the ship, and hence 
the rolling becomes a 1 ation which, in the big waves, might 
follow the steepness of the swell, and, in s waves, 
actually reduces itself to nothing. Very often when on 
board a circular ironclad s ing in a gale, watching the 
behaviour of the boisterous seas about the rounded deck of 
the vessel, I was lost in admiration of the fruitless attempts 
made by the picturesque phosphorescent waves—illumina‘ 
brightly, on a dark night, from underneath by the deck 
lights—to produce any influence on the majestic steadiness 
of the ship, At that time, my deficiency in as pre- 
vented me from the reproduction on canvas 0! ~~ impres- 
sions. Here, before you, gentlemen, feeling my deficiency 
in fen, soe I am again preven from giving to you a 
better description of the phenomenon ; but to complete what 
I said regarding the behaviour of the seas about these 
vessels in heavy weather, I believe I cannot do better 
than to refer some of you, desirous of fuller informa- 
tion on that point, to the splendid articles which appeared 
in the Times my oy from the pen of the eminent writer 
Mr. Reed, late Chief Constructor of the Navy, who de- 
scribed several ———— made by himself on board of these 
—— and whose system of widening and shortening 
ships had much to do with the origin of the idea of circular 
vessels in the mind of Admiral Popoff. The parts beyond 
the superstructure already referred to, represent to you the 
extent of the palace carried by the yacht. 

The turbot-like lower part of the vessel contains ma- 
chinery, coals, and stores of all kinds. The steel super- 
structure rising over it contains accommodation for the 
crew forward, and for the officers aft, whilst the palace 
beyond it includes only the imperial apartments and the 
cabins for the suite. 

This turbot-like portion of the vessel is built of steel, 
with a double bottom, whose height is no less than 3 ft. 6 in. 
in the centre. This double bottom is divided into forty 
water-tight compartments, and extends throughout the 
flat portion of the bottom. At the sides it is su by 
the cells formed by running two vertical bulkheads right 
round the ship, and subdividing the distance between them 
and the outside skin into forty other com ents. These 
side cells, formed of continuots bulkheads, and covered by 
the plating of the rounded deck, present a very rigid, con- 
Sensthas by tha sali ghetoen, Spousiey Se Sanches Samia 

ther by the ers, forming racket frami 
ofthe bottom, and by the heavy beams of the sonata 
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deck, also radial, at the top. Thus the turbot-like portion 
of the vessel is made amply strong enough to withstand 
those forces which might experienced in the roughest 


seas, and the local strains, such as those produced by the 
powerful machinery with which the ship is provided—par- 
ticular attention being paid to the structure of the stern, 
in order to distribute the strains on the brackets supporting 
the propelling shafts of the side screws. 

I need not go into the strength of the superstructure that 
rises above the turbot portion of the vessel, as it has been 
mainly designed to form a support for the palace and deck- 
houses beyond, in order to raise them so much above 
the level of the sea as to yoy anything but spray 
reaching those portions which are intended for the use of 
the imperial party. é : 

The palace, as will be seen from the diagrams, is not so 
wide as the steel superstructure, so that all around it on 
the deck a continuous gallery is formed, which is used for 
stowing anchors, mooring the vessel, hoisting up boats, 
steam launches, and a small steam yacht, ied on the 
davits, which are supported by bridges projecting radially 
outwards from that ry. 

The roof of the is carried right over to the same 
width as the lower superstructure, thus forming an awning 
over the gallery shading from sun or rain the lower story 
of tie palace, and widening at the same time the promenade 
above. Inside the lower story fo and away from the 
heat and smell of the engines and ys, are the — 
ments for the emperor, and aft, those for the suite. Their 
number is not great, but their size is very much larger 
when compared with the cabins existing on board of any 
other ship. Accommodation of exceptional comfort had to 
be studied in this case. In the inside of the su re 
below here in the , the middle ion between the 
engine and boiler is: allotted to a pagsage ucross 
the vessel communicating with either end by means of two 
longitudinal , and also with the deck above. Such 
principal thoroughfare, by its convenience, marble pave- 
ments, electric lighting, &c., reminds one of the lofty stair- 
cases and spacious corridors in some on land. 

Beyond the promenade on the awning deck rises a re- 
ception saloon, whose height is 12 ft., therefore greater 
than has been reached on board any other ship. In its 
forward part will play a fountain, surrounded by a bed of 
flowers. The whole decorative works of this saloon will 
— us of he — = Louis XVI. = Fontainebleau, a 
the designs of this other apartmen’ were Wapened 
the well-known Scotch artist, Mr. W. Leiper. The draw- 
aan will be furnished in the Crimean-Tartar style, 
whilst other rooms will be of a simple kind of modern Eng- 
lish, regard being made to obtain the greatest comfort. 

Behind the funnels on the same awning deck stands 


that have the greatest | the vessel 


another deckhouse, including rooms for the Grand Duke 
Constantine and the captain of the ship. Just in front of 
the funnels is the bridge, from which the ship will be 
governed, either by the steam steering acting upon her 
rudder, or by means of another gear for steering 
Ts ts acarcely pox sible vias te the ts 
, it is le to enumera’ improvemen 
introduced in all. their details. The system of dis- 
tinguishing red, white, and green electric lights has 
been worked out under the guidance of His Imperial High- 
ness = _ — aon aioe ba .“"™ of pump: 
ing out the water- compartments is deserving o 
special notice, as does also the the town-like system of 
water service, to which, I believe, for the first time on 
board ship, there are added loaded accum rs to pro- 
duce —r —_= the toed pumps are not at work. 
Machinery m emp! largely to supersede manual 
labour, and there are no fewer than ‘smantedioee separate 
steam engines on board for different purposes. ; 

The R samy — of the yacht, which have been 
aoagre by Mr. A. D. Bryce, are of a construction de- 
Ci novel, and have been e in a somewhat novel 
manner. Their foundation, which is of steel, forms part of 
the mee te the double bottom, as is also the case, on a 
smaller , in the circular We hope that, with 
many other important improvements introduced in these 
engines, we shall obtain a greater amount of indicated 
horse power, as com with their weight, than with 
any other marine engine yet constructed (torpedo boats ex- 
cepted), and that they will satisfactorily answer the problem 
entrusted by Admiral Popoff to Mr. Bryce. 

The arrangement of propellers forms snother very im- 
portant ity in the design of this vessel. 

The efficiency of subme’ screws beneath the ship’s 
bottom has been sufficiently tested previously by Admiral 
Popoff, but so much as having two-thirds of their diameter 
entirely below the outline of the vessel is a decided novelty, 
which, as was ex , will greatly add to their efficiency, 
as has been corroborated by the recent experiments con- 
ducted to that effect, on Loch Lomond, with a steel model 
of the yacht one-tenth the ship’s size. There are three 
screw propellers of 16ft. in diameter, spaced 18 ft. 3 in. 
—— centre one being in the line of keel, and each of 

m worked by an independent engine capable of exerting 
an indicated horse power of 3500. 

Now, having described to you the vessel, I shall beg you 
to turn your attention to the second portion of the paper, 
namely, to “‘ Vessels of her Type considered as Means of 
International Communication.’ 

During the last few years the means for such communi- 
cation have reached a high state of development, and the 

t improvements introduced are already increasing and 
ilitating commercial, scientific, and friendly intercourse 
among the nations, and are tending to bring more and more 
the light of civilisation to bear upon those portions of the 
human race whose isolation from other of the world 
was the only cause of their primitive state. 
ly one immense line of railways crossing the 
Continent of Europe, or that of United States of America, 
from end to end, competes with another line of similar 
extent, in affording comfort to ngers and in saving so 
many hours in the journey. Every year the number of 
railway companies continhing to disregard the comfort of 
travellers is , and with the sleeping and dining 
cars introduced on nearly all lines of importance, travelling 
is done with such ease that the journey mes no longer 
a source of trouble but reverse. 

However important in relation to the economical develop- 
ment of separate states are the means of communication 
just spoken of, there are others which are scarcely of lesser 
importance, especially so in relation to commerce and 
civilisation—and one of these is the steam navigation. I 
specified it the steam navigation, because only the applica- 
tion of steam insured the possibility of establishing an un- 
interrupted connexion of all parts of the world. great. 
is the demand for the means of emigration from the Old 
World to the New, often in very large masses of le, 
and the demand for the means of travelling, that alent’ 
at least one steamer a day is despatched from the shores of 
Europe to America, and, no doubt, the same will be the 
case with our communications with the other parts of the 
world, such as Australia, as soon as greater knowledge has 
been obtained of the climate and natural wealth of this 
new continent. Thanks to the continuous success in shi 
building—success for which we are greatly indebted to the 
Clyde shipbuilders—already the distance to America has 
been decreased to a week’s journey, and to Australia, to a 
yoemege of one month, I know that Mr. Pearce is not 
sati with these results, though they were brought 
about partly through his own enterprise, and is pre} to 


surpass them, being ready to construct a fleet of s' ers 
that will run the from Liv 1 to New : York in 
less than six days, and will establish ** Express” Ocean 


Thus we see that the great strides in steam navigation 
have given us nearly as means of rapid locomotion at 
ses, as have been reached by railways on , but so m 
cannot be said in relation to comfort. Notwithstanding an 
ardent desire on the part of shipowners to turn their 
steamers into floating hotels, as convenient for li and 
as — us in cate ere nae otels 
on 8 ppeneie, we very few exceptions, & voyage 
by sea with mistrust, aa pe with dread at the Phen ae t 
of that helplessness to which are subjected both men and 
women, when the calm of the sea, so pleasant for travellers, 
changes into a heavy boisterous swell whose end no one 
can predict. No care in improving the internal accommo- 
dation, however Inxurious—and, in most cases, more 
luxurious than the interior of the first-class railway car- 
riage, at whatever expense to the owner of the ship the 
luxury is obtained—can alleviate these feelings of the 


gers. Fears of sea-sickness limit at pre- 





masses of passen 
sent the number of 


travellers by sea actually to those who 
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by necessity to go on board of a steamer of our 
tke means existed to obviate, or at least to de- 
crease, these Yas inconveniences—nay, sufferings—I can 
numbers of those travelling on the 
increased to an enormous figure, which 
would result in the constraction of new vessels of still 
greater speed, and with still better accommodation. The 
intercourse between nations would become much wider, 
and the beneficent results of enlightenment and Chris- 
Sat would spread to the most distant countries. The 
islands forming Great Britain remain, comparatively speak- 
ing, in a certain sort of isolation in relation to the people’s 
customs and habits, which make the Englishman abroad so 
different from any permanent resident on the Continent. 
ba cause . boon a to the — of an omnent 
itician presen’ can raced in s 
very inconvenient means of Ohannel communication. If 
a distance of twenty miles by sea can produce so marked a 
diffe the people, it seems to me that what I said 
before in reference to the t of the means of 
communication between one part of the world and another 
must present itself to our minds still more clearly, and 
prove that ameliorations in this respect are to be 
as matters of great importance in the history of the world. 
So far, the attempts in the direction of improving the 
Channel icati ttempts which were met by 
every one of us with sympathies and hopes, which brought 
forth the design of such i as ti mer 
and Calais- Douvres—have f: , and thus the field for im- 
ents in that line remains yet open. 
I say that the may we of combining comfort with sea 
voyages is yet to be solved, not because we are wanting in 
the pawuiotge of the principles, the application of which 


are obl: 








w reduce suffering from sea-sickness to 

but because, until the time, there has been no op- 
portunity for ing a steamer on those principles 
specially intended for the combination of speed with ex- 
treme steadiness in a sea 


way. 

The ironclads forming of the Black Sea 
fleet were intended for purposes of cooest defence, which 
confined them to a small speed of locomotion so as to be 
able to use the greater part of their displacement for the 
reas mem pre tek pert = 
t carry U their ex ly small ' 
Quite tndinectt y, he cons those vessels and 
at the time of their extensive 





ago, many of the di 
Cee a attending His Im 


i 


ied | new yacht prepared by Admiral Popoff. In recommending 


sion had the opportunity to witness for themselves the 
splendid behaviour of these extremely broad vessels at sea, 
and they ceased to believe any longer in those curious 
articles in some newspapers which were sufficient only to 
prove how very little the writers were acquainted with 
naval architecture and seamanship. During that voyage, 
the steamer Penderaclia, of ordinary proportions, the 
fnll angle of rolling (on both sides) 72 deg., whilst the full 
are through which the circular vessel rolled did not exceed 
6 deg., or 12 times less (see Fig. 7, p. 35). <The Penderaclia’s 
oscillations per minute was 20 against only 9 oscillations in 
the same space of time of the circular vessel. These 
eloquent figures speak for themselves. They were obtained 
by careful observations made simultaneously on board of 
each of these two vessels, which were specially placed in 
exactly the same condition in reference to the waves and 


the wind. 
‘Two years the imperial yacht Livadia was wrecked. 
There was, therefore, a necessity for building another 


vessel to fulfil the purposes of the sea-going yacht. On 
this occasion H.M. the Emperor, on the recommendation 
of the Grand Duke Constantine, accepted the design of a 


these plans H.I.H. desired to demonstrate by this vessel 
the capabilities and qualities of the very b and shallow 
ships, when the strictly defined problem of carrying heavy 
pieces of artillery and thick armour on a steady platform, 
capable of moving with moderate speed, is changed into a 
wider problem—to attain the greatest steadiness on the 
sea-way with great speed, not less than that of the yacht 
which was wrecked. Therefore the problem which was to 
be fulfilled in the new vessel is exactly the same as that 
upon the successful solution of which depends the wider 
range of the development of the means of internati 
communication of the whole world. 

In less than one year Mr. Pearce, the head of the most 
eminent shipbuilding and engineering firm in . 
and, as you all know, one of the most enterprising men of 
the day, after having gone through all the calculations of 
the vessel, and having satisfied himself as to the principles 
embodied in her design, has built the new t, and now 
Sunray ec patenehige caper tho-can' white of tania 

arrying above the sea admi ving 
such an amount of light and air in it as could not be at- 
tained in steamers of i form; such a 

ce built on the es form of 

gerous , have reduced the stability. Three sides 
shachs che be secoesly dousaged fay eafden W'teanding 
8 8 y on or stranding. 
Three sides with a distance between them of not less than 
6ft., and extending all round the ship, are incompatible 
with the narrowness of the present ordi vessels. Three 
independent engines will insure the possibility of navigat- 





would, in a too | d 


ing the ship to the place of her destination with one or 
even two engines broken down—an advantage of which not 
one of the existing steamers can boast. After losing the 
rudder, the yacht is not ieft helpless—she can be handled 
as well by steering her by the side screws. 

All investigations and experiments with models of the 
yacht tended to assure us as to the certainty of anticipated 
results in regard to the speed of this vessel ; whilst the 
passage through the Bay of Biscay in the equinoctial 
autumn weather is awaited with greatest interest, not only 
by us, but by allwho are watching the progress of the de- 
velopment of steam navigation, as on this voyage the yacht 
will be the very first vessel of such unusual proportions 
that will have have been brought to face the waves of the 
Atlantic. 

It is true, the Livadia—which is the name of the yacht 
IT am speaking of—cannot be considered strictly as being 
intended for oceanic navigation. Her length as well as 
breadth is too small for such service, the dimensions of the 
Livadia being determined by the desire to build the cheapest 
vessel of her kind. 

Those acquainted with the question—How much the 
power of machinery is affected by the size of the vessel 
which has to be driven, will easily understand, that it is 
impossible to compare the Arizona or the Orient, whose 
jae vy feed is eight or nine thousand tons, with the 
yacht Livadia, whose displacement is not ter than four 
thousand tons. It is impossible, by taking such unequal 

resentatives of two so different species, to compare their 
efficiency in regard to fuel consumed for a run of a certain 
distance. A smaller ship, of whatever form we take, will 
always have a disadvantage in point of economy ; aud this 
very reason makes the shipowners in advance of other 


onal | persons to order already steamers like the Servia and City 


of Rome. When the same dimensions as of these 
last two vessels shall be reached in ships having the form 
of the Livadia, and intended for trans-oceanic service, then 
the consumption of coal necessary to drive such vessels 
with the speed of ordinary ones will compare better. 
However, some exact data in this respect of greatest im- 
portance will, no doubt, be obtained from the trials of the 
yacht. Just on the eve of these trials it would be perhaps 
permature to speak of, and discuss, the SIE perfor- 
mances of the yacht and the vessels of her more than 
I have done. In conclusion, I shall refer to the subject of 
iock accommodation. 
aoe on of lifting vessels of Solent 
e pu of pain or repairs, hare been ly con- 
stra e° feted fr the Black Ses. The stem of 
single-sided floating docks (known as Messrs. Clark and 
Stanfield’s system), adopted for extremely broad vessels by 
Admiral , does not any longer prevent the construc- 
tion of vessels of any proportions. 


, for 
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THE CARLISLE SHOW. 


Arter a lapse of a quarter of century the Royal 
Agricultural Society have again visited Carlisle, and 
the Show which opened on Saturday last is partly 
held on the same ground as that of 1855. We say 
partly, for whereas the Show of twenty-five years 
ago occupied fifteen acres only, that now open em- 
braces an area of seventy acres. The piece of land 
occupied by both the present and former shows is 
that known as the Sauceries, and is situated at the 
junction of the River Caldew with the River Eden, 
while two bridges erected by the local committee 
across the former river connect this ground with 
another tract on the Willow Holme. The area on 
the Sauceries is devoted to the exhibition of im- 
plements, and that on the Willow Holme to the live 
stock, the River Caldew thus dividing the two por- 
tions of the Show. The Showyard adjoins the 
Castle, and being close to the town is very handy of 





HORIZONTAL ENGINE, CONSTRUCTED BY THE READING IRON WORKS COMPANY, ENGINEERS, READING. 





Carlisle Show, and the preceding shows since 1869, 
is shown by the following Table : 

















Year. | Place of Meeting. > of —- 
1869 Manchester ... 395 7724 
1870 Oxford os 406 7851 
1871 | Wolverhampton 363 7650 
1872 Cardiff < 308 5813 
1873 Hall ... 329 5634 
1874 (Bedford 361 5931 
1875 (Taunton 284 4214 
1876 (Birmingham ... 420 6414 
1877 (Liverpool 428 6930 
1878 Bristol 435 6837 
1879 |London 704 11,878 
1880 (Carlisle 288 4196 
The implement yard opened on Saturday last, 


while the whole ground was thrown open on Mon- 





established their reputation. They consisted, in 
fact, of the experimental working of novel imple- 
ments which have never put in an appearance at any 
former trial ground of the Society, and they were 
merely of such a character as to enable the ju to 
form a fair opinion of the general capabilities of 
the machinery tested. 

The trial ground consisted of about 24 acres of 
rough pasture land on the farm of Mr. Nicholas 
Wright, at Harrahy, about a mile from Carlisle, 
and the steam cultivating machinery submitted for 
trial consisted of one of Mr. T. C. Darby’s “ steam- 
diggers,” constructed by Messrs. J. and H. McLaren, 
of ace a ‘“* Universal” engine working on the 
roundabout system, by Messrs. Burrell and Sons, 
of Thetford, this tackle including a pair of Everitt’s 
anchors and some of Messrs. Barford and Perkins’ 
implements; a set of roundabout tackle by Mr. F. 
Savage, of ——— Lynn; and a set of cultivating 
machinery on Mr. Fisken’s system, sent by Messrs. 
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ST\RKEY’S AUTOMATIC EXPANSION GEAR; MESSRS. W. FOSTER AND CO., LIMITED, ENSINEERS, 
LINCOLN. (See page 47.) 


access for visitors, while the Caledonian Railway 
running along one side of the ground affords 
facilities for the transport of exhibits, 

Compared with that at Kilburn last year, the 
Show is of course a small one, it being, in fact, smaller 
as far as the number of implement exhibititors 
than any show since that at Taunton in 1875. At 
Carlisle the length of ordinary shedding which has 
been erected in the implement yard is 6840ft., 
while that of the shedding for machinery in motion 
is 2090 ft., and that for seeds and models 1130 ft. 
The respective number of stands and exhibits at the 











day, and remains open until to-day. The Show was, 
however, preceded on Friday last by some trials of 
steam cultivating tackle, and respecting these trials 
we must speak before dealing with the Show proper. 
The trials. were also continued on the Saturday. 


TRIALS OF STEAM CULTIVATING MACHINERY. 

The trials of steam cultivating machinery carried 
out last week by. the Royal Agricul Society 
were not competitive like 't at Wolverhampton 
in 1871, nor did they embrace trials of the types of 
steam cultivating machinery which have already 
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(See page 46.) 


Fisken and Co., of Leeds. Respecting each of these 
sets of tackle we have something to say, 

Mr. Darby’s broadside steam-digger has been 
mentioned by us on former occasions, and not in 
terms of commendation. The apparatus tried at 
Carlisle, however, pesoanie a marked differeiice to 
the ‘‘ diggers” exhibited by Mr. Darby at former 
shows, Messrs, McLaren having very greatly im- 
proved the mechanical details. It would be impossible 
to describe this implement thoroughly without the aid 
of illustrations, which we hope to publish hereafter; 
we may, however, give such general particulars of 
it as will enable its mode of working to be under- 
stood. The ‘broadside steam-digger” has a boiler 
of the Fairlie type, there being a central firebox 
connected to two barrels, each with its own set of 
tubes and chimney. Unlike those used by Mr. 
Fairlie, however, the central firebox is not divided, 
and any irregularity in the working of the two sets 
of tubes, caused by differences of draught towards 
the two smokeboxes, is corrected by means of a 
small valve, which controls the proportions in which 
the exhaust steam is distributed to the two blast 
nozzles. The boiler is mounted on four wheels, 
disposed in pairs, each pair being attached to a 
kind of bogie carriage, which can be turned round 
so as to place the wheel axle either parallel 
with or at right angles to the centre line of the 
boiler. The wheels, we may remark, are each 
made of two stee) castings forming the and 
arms, these castings carrying a wrought-iron rim. 
An excellent wheel combining stiffness with light- 
ness is thus obtained. ‘The steel castings were 
-made by Messrs. Spencer and Co., of Newburn. 
When the implement is arranged for digging, the 
carriages are turned so that the four whee.s are 
in one line under the boiler, their axles being 
parallel to the latter and being coupled to each 
other by a short length of intermediate shaft with 
universal joints. The engine is mounted on the 
boiler in the usual way, and one of the bogie axles, 
as we may term them, is driven through intermediate 
gear and a vertical shaft which passes down through 
one of the smokeboxes, this shaft having at its 
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lower end a bevel wheel gearing into a correspond- 
ing wheel on the axle. As the two axles are—when 
in line—coupled by the intermediate shaft already 
mentioned, it is evident that all wheels can be driven, 
while by means of clutches and pins any one, or all, 
of the wheels can be disconnected from the axles at 
pleasure. 

With the wheels in the position just described, it 
is evident that the whole machine would turn over 
sideways if means were not provided to prevent 
this. For this purpose there is attached to the 
footplate of the engine (this footplate being at the 
side of the firebox) a frame carrying the steering 
arrangement of which we shall speak presently. This 
frame with the steerage gear forms as it were a kind 
of outrigger, and gives the necessary lateral sta- 
bility when the engine is digging. 

The digging apparatus consists of three forks or 
diggers, covering together a width of 20.7 ft., each of 
these forks being attached to the lower end of a 
vertical arm, the upper end of which is coupled 
to a link working on an adjustable centre. The 
two outer arms each carry fourteen diggers, while 
the central arm carries thirteen diggers, the 
mean pitch of the diggers being about 6in. At 
about the middle of its length each digger arm is 
coupled to a crank which gives the necessary 
digging motion, the three c ts for the three 
diggers being in a line and coupled by universal 
joints, The diggers are on the same side of the 
engine as the steerage, and the digger cranks are 
driven from the crankshaft of the engine by means 
of a vertical shaft and bevel gear. ‘The radius links 
attached to the upper ends of the diggerarms do 
not control the latter rigidly, but are with 
springs which enable them to yield in the event of 
the forks meeting with unusual resistance in turning 
up the ground, The total weight of the machine 
as given by the makers is 15 tons 7 cwt. 3 qrs., of 
which 13 tons 10 ewt. 2qrs. rest-on the 
wheels, and 1 ton 17 cwt. 1 qr. on the discs of the 
steering gear. The above weights include coal 
and water. The four main wheels are each 2 ft. 
wide, so that the load per inch width of wheels is 
316 Ib. 

When at work digging, the whole implement moves 
broadside on, the carrying wheels passing over the 
ground first, followed by the diggers, while lastly 
comes the steerage which rests on the dug ground, 
and which consists of a number of discs mounted on 
an axle side by side, the position of this axle being 
controlled by steering chains in the usual way. On 
reaching a headland all the carrying wheels but one 
of the end ones are thrown out of gear with the 
axle, and the engine then turns on the other end 
wheel as centre. For travelling on the road the 
intermediate shaft connecting the two bogie axles 
is removed and the latter are brought at right angles 

to the axis of the boiler while the frame carrying the 
peasy Sn is detached and a pair of wheels fitted 
to it. The diggers are also partially disconnected 
and lifted clear of the ground. The engine then 
moves ‘end on,” hauling the frame with the steer- 
ing gear behind it. When thus travelling the 
engine is propelled by one of its pairs of wheels, 
the other pair being used for steering. 

On Friday last the digger was set to work for the 
satisfaction of the judges, Mr. Helmsley, Mr. 
Stephenson, and Mr. Kimber, and while it was in 
use indicator diagrams were taken from it by the 
consulting engineer, Mr. W. E. Rich, of the firm of 
Messrs. Eastons and Anderson. The engine has a 
single cylinder 9 in. in diameter with 12 in. stroke, 
oul the crankshaft makes four evolutions for each 
stroke of the diggers, The trial ground consists of 
a light land in a dry condition, and some heavy 
rain which fell during the earlier portion of Friday’s 
gerrmay had little effect upon it. The land had 
a slight fall in one direction, and during the experi- 
ments the digger was ran up and down hill, the 
length of each run being about 140 yards. At the 
end of the first run down hill considerable difficulty 
was experienced in making the turn at the bottom, 
the outside wheel left in gear not huving sufficient 
grip to bring the engine round against the resistance 
of the steering gear, After some time had been 
lost spuds were placed on the wheel to get a better 
hold, but in backing the engine to get a fresh start 
the radius link of one of the digger arms was broken. 
Ultimately the engine was got round and a run was 
made up hill with two diggers only working. After 
lunch time, during which Messrs. McLaren got the 
breakdown oe another run down and up hill 

C) 


ing these runs all the wheels were fitted with spuds. 
The run down hill was made in 9 minutes, and that 
up hill in 10 minutes, the diggers averaging in the 
former case 52 and the latter 47 strokes per minute 
The forward movement at each stroke of the digger. 
was about 11} in., and (the width covered by the 
digger being 20.7 ft.) the area dug per minute was 
thus about 1035 square feet during the down-hill 
and about 930 square feet during the up-hill 
journey. 
Taking the mean of the up and down hill runs 
above spoken of, it will be seen that the digger 
performed its task at the rate of an acre in about 
42 minutes, exclusive of the time expended in turn- 
ing at the headland, &c., and Messrs. McLaren state 
that in regular work the machine will dig about an 
acre per hour. The coal consumption has not been 
accurately ascertained, but it is stated to be about 
1} cwt. per acre, and under such conditions as those 
existing during the Carlisle trials, we should think 
that an allowance of from 1} cwt. to 1} cwt. per 
acre would be ample with good stoking. ‘This was 
also about the consumption of the engines working 
roundabout tackle at the Wolverhampton trials, the 
speed at which the work was done being also about 
the same. During Saturday last some further 
trials were made with Mr. Darby's digger, and 
further indicator diagrams were taken with the 
diggers acting at three different depths. At the end 
of these experiments the earth displaced by the 
diggers was carefully removed from an area of one 
square yard in each of the plots and weighed, when 
the weights dug were found to be 4441b., 505 lb., 
and 474 1b. per square yard respectively, the average 
being thus about 1025 tons per acre. The weight 
of native earth in the plot cultivated was 105 lb. per 
cubic foot, while the mean depth — upon by 
the digger was a little over 6 in. e mean speed 
forward was 47.5 ft. per minute, this giving an area 
dug of about 1.19 acres per hour. The mean indi- 
eated horse power was 28.7 when digging, while 
the ratio of the power uired to move the 
machine when not digging to that required to work 
it when digging was 0.575 tol. From the above 
data it will be found the expenditure of power for 
each pound of earth moved amounted to 18.3 foot- 
ounds, or the power expended in digging would have 
en equal to that requiredtolift the earth dug 18.3 ft. 
At Wolverhampton, in 1871, when the various 


Carlisle is a 10-horse, and we illustrate it on page 
45 of the present number. It has a steam- 
jacketted cylinder 10 in. in diameter, with 12-in. 
stroke, and the crankshaft carries at each end pinions 
which can be thrown directly into gear with the 
wheels on the winding drums, these latter being 
placed vertically and mounted on the ends of a 
strong axle, which is forged to fit round the boiler, 
and is bolted to substantial angle-irons rivetted to 
the boiler shell. This makes an excellent support 
for thedrums. The crankshaft pinions are arranged 
so that when in gear they are close up to the 
bearings. The arrangement will be readily under- 
stood from our engraving. The drums, which can 
be readily removed when the engine is used for 
traction purposes only, are 6 ft. 6 in. in diameter 
over all, and are capable of holding 800 yards of 
#in. rope. The crankshaft makes 9} revolutions to 
one of the winding drums, so that the mean speed of 
the rope is nearly equal to the piston speed. The 
engine has driving wheels 5 ft. Sin. in diameter by 
18 in, wide, and leading wheels 4 ft. in diameter by 
16in: wide, while the road gear is very neatly arranged. 
Two speeds are provided, and all the gear is of steel, 
while all brackets as well as the wheels and winding 
drums are of wrought iron. The engine is also 
fitted with a governor, and the flywheel is arranged 
for driving a thrashing machine, &c. In ploughing 
the two drums are of course driven alternately, the 
movement of the drum from which the tail rope is 
being unwound being controlled by an automatic 
brake.. The engine has a boiler of mild steel 
made for a working pressure of 150 lb. per square 
inch, and it is a very good substantial job through- 
out. 
In the trial ground at Carlisle the engine was 
placed at the corner of the plot which was being 
cultivated, the rope from one drum being led to a 
suitable block at the far headland, while that from 
the other drum was round a large V-grooved 
polley mounted under the tank, and along the near 
eadland. One of the movable anchors used was 
Mr. Everitt’s patent, and we shall illustrate it 


shortly. This anchor is self-acting, moving forward 


on the arrival of the implement at the headland, while 
by a convenient arrangement it can also be hauled 
back by the action of the rope when required, this 
being frequently a great convenience. Messrs. 
Burrell did not compete with any implements, but on 





classes of steam cultivating machinery were tested, 


the indicator experiments were scarcely so complete 
as was desirable, but the results, so far as they are 
available, showed that with the ordinary roundabout 


tackle the expenditure of power per pound of earth 


depth of cultivation being fully as 
attained with Mr, Darby’s digger, an 
certainly not more favourable. The assertion that 
the digger does its work with a considerably less ex- 


well turned over. 


some length respecting the results which he has ob- 
tained at Carlisle, not only on account of the interest 
naturally attaching to a new implement of this kind, 
but also because such a very decided advance has 
been made in the general mechanical construction 
of the apparatus since it last made its appearance 
in — an improvement the credit of which is, 
we believe, due to Messrs. McLaren. At the end 
of the experiments the digger was got ready for tra- 
velling on the road, and run to the Showyard at 
Carlisle, the operations of lifting the diggers, re- 
moving the steerage, and arranging the wheels in 
the positions necessary for travelling on the road, 
occupying seven men 55 minutes. 
Turning now to the other implements in the trial 
field, we have next to speak of the set of tackle ex- 
hibited by Messrs. C. Burrell and Sons, of ‘Thetford. 
This tackle consisted of a ‘‘ Universal” engine 
working in connexion with a snatch-block and two 
movable anchors on the roundabout system. The 
** Universal” engine is of the type brought out by 
Messrs, Everitt, Adams, and Co., at Kilburn last 
year, and which we illustrated about a year ago 
~~ page 208 of our twenty-eighth volume), 
essrs. C, Burrell and Sons have now taken up the 
manufacture of these engines, and they have intro- 
duced several im t modifications of detail. 





was made without any hitch whatever, the engine 


making the turn at the bottom in 1} minutes. Dur- 


The engine sent by them to the trial ground at 





moved in no case exceeded 22.1 foot-pounds, and in 
the majority of cases was below 16 foot-pounds, the 
reat as that 
the ground 


penditure of power than ordinary ploughing tackle 
is therefore certainly far from being proved. The 
action of the diggers was excellent, the earth being 
We are ourselves extremely 
sceptical as to the alleged superiority of digging over 
ploughing, or cultivating in the ordinary way, but we 

ave thought it only just to Mr. Darby to speak at 


Friday their tackle was employed working a turning 
cultivator sent for trial by Messrs. Barford and 
Perkins, of Peterborough. This was a five-tined 
cultivator fitted with a lifting arrangement, which 
the firm have lately perfected, and which acts well. 
We intend shortly to illustrate this cultivator, when 
we shall describe it in detail. In connexion with 
this tackle, one of Messrs. Barford and Perkins’ self- 
moving anchors was also employed. We intend to 
illustrate this anchor in an early number, and/at 
present, therefore, we need only mention that the 
makers have lateiy very considerably improved its 
constructive details, the frame being now made of 
channel iron instead of wood, the lever against which 
the ball on the rope strikes being made of wrought 
instead of cast iron, and various other minor modi- 

fications being made. - 

On Saturday Messrs. Burrell’s tackle was em- 
ployed to drive a four-furrow balanced plough with 
digging breasts, constructed by Messrs. Fowler and 
Co., of Leeds, indicator diagrams being at the same 
time taken from the engine for the purpose of ob- 
taining data for comparison with the performance of 
Mr, Darby’s steam digger, The balanced plough used 
had some novel features of detail, of which we shall 
speak when describing Messrs. Fowler's exhibits 
generally, but meanwhile we may say that the work 

performed by this plough presented a marked con- 
trast to that performed by the digger, the speed at 
which the plough did its work causing the earth to 
be forcibly thrown off, and far more broken up than 

by the digger. 

The next set of tackle in the trial field was that of 

Mr. F. Savage, of King’s Lynn, this consisting of 

one of his well-known engines working on the 

roundabout system in connexion with a pair of Mr. 

Savage’s self-moving anchors. In Mr. Savage's 

engine, as most of our readers are aware, the driving 

wheels constitute the winding drums, a portion of 

the rim of each wheel being removable to expose 

the rope. When used for ploughing the driving 

wheels are raised clear of the ground, the raising of 

the engine, so that it may be supported on blocks, 

being effected by aslow speed lifting gear worked by 

the engine itself, this gear being also available for 





raising the engine out ofa hole, Thelifting gear isin 
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the engine now exhibited thrown simply into or out 
of action by means of an eccentric stud on the crank- 
shaft bracket and a clutch on the crankshaft. The 
engine is well made, and during the trials did its 
work most satisfactorily. 

We illustrated Mr. Savage’s self-moving anchor 
with lifting tines about a year ago (vide page 572 of 
our twenty-seventh volume), but since then some 
improvements of details have been introduced in it. 
Thus the lever against which the ball on the rope 
strikes when the implement arrives at the headland, 
now has its course limited by an india-rubber buffer 
spring, while the chain on which the lever acts, in- 
stead of being attached directly to the quadrant by 
which the tines are lifted, is passed over a pulley to 
a fixed point on the anchor frame, the pulley just 
mentioned being connected by a chain to the quad- 
rant; the effect of the arrangement of course is to 
allow the lever, which is struck by the ball, to move 
through twice the distance moved by the chain 
attached to the quadrant. We may remark here 
that Mr. Savage was the originator and patentee of 
the plan of employing a ball on the hauling rope to 
operate the self-moving mechanism of anchors, and a 
most useful arrangement it is. 

Mr. Savage's tackle was shown at work hauling a 
four-furrow balance plough, having the bodies 
mounted so that they can be easily adjusted for 
furrows from 8 in. to 10}in. wide, while by taking 
off one body, and equalising the others, it can be 
readily altered to a three-furrow plough when re- 
quired. Connected to the plough by an adjustable 
drawbar was a self-acting presser having four rings 
fitted with adjustable scrapers, this presser follow- 
ing the plough, and preparing a seed bed. On the 
frame of the presser, moreover, is fitted a drill to 
deposit the seed, while a small harrow can be drawn 
behind. By this combination the land can be 
ploughed, pressed, drilled, and harrowed at one 
operation, At the headlands a swivel foot pressed 
on the ground by a lever, is employed to take the 
weight of one end of the presser, thus enabling the 
latter to be readily turned for the next bout. The 
whole tackle is worked by three men. 

The last set of tackle of which we have to speak 
here as being set to work in the trial field is that of 
Messrs, Fisken and Co., of Leeds. According to 
the Fisken system a fast running Manilla rope is 
employed to drive the gear by which the imple- 
ments are hauled, and in the arrangement tried at 
Wolverhampton in 1871 this rope gave motion to 
a pair of travelling anchors moving along the head- 
lands and hauling the implement to-and-fro between 
them. Mr. Fisken has now, we find, returned to a 
system which he employed in his earlier days of 
steam cultivation, and in the plant shown at Car- 
lisle the fast running rope drives hauling gear 
mounted on the implement itself. In his early 
arrangement to which we have alluded the gear on 
the implement hauled on a fixed rope laid from head- 
land to headland, but in the plant as shown at 
Carlisle the implement is fitted with two winding 
drums each having a wire rope led from it to one of 
the headlands, and by pulling on these ropes alter- 
nately the implement is hauled to-and-fro. In the 
plant tried at Carlisle the flying rope was driven by 
one of Messrs. J. and H. McLaren’s traction engines, 
but so far as we are aware no data were obtained 
that will enable its performance to be compared 
with that of the other tackles tried. 

In addition to the regular steam cultivating tackle 
of which we have spoken, there was, on Friday, a 
little so-called ploughing done by the direct traction 
of an engine sent by Mr. J. A. Mays to show the 
working of his ‘‘revolving railway.” This was one 
of Messrs, Fowler’s 6-horse traction engines, to the 
driving wheels of which Mr, Mays had fitted his 
apparatus, but unfortunately on its way to the Show- 
yard, the “‘ railway” belonging to one wheel came to 
grief, and the engine made its appearance on the 
Show ground with one ordinary driving wheel and 
one wheel fitted with the “railway.” This ‘re- 
volving railway” consists of a series of shoes placed 
round the wheel, and connected by short links each 
of which is arranged to bear, by a ball-and-socket 
joint, upon a square plate or foot resting on the 
ground. As the wheels revolve these feet are succes- 
s.vely deposited and picked up, there being always 
two on the ground. Each wheel thus bears upon the 
shoes as they successively become lowermost, the 
wheels being only prevented from revolving within 
the shoes by their frictional adhesion to the 
latter. The constructive details of this ‘‘ revolving 


railway” are ingenious, and we shall probably give 
an engraving of it in an early number on account of 








its ingenuity ; but we must at the same time state 
that its application toa traction engine appears to 
us to bean entire mistake. On aig A the engine 
was shown hauling a five-furrow balance plough 
taking a light cut over land which had just been 
cultivated, and going down the slight incline it did 
this fairly, as probably any other 6-horse traction 
engine would have done under the circumstances. 
Coming up the hill, however, there was a at 
deal of slipping of the wheel within the revolving 
railway, and it was natural that there should be, 
the frictional adhesion being only that of iron on 
iron, It may be quite true that the “feet” do not 
slip upon the ground, but this is evidently of no 
value if the wheels slip within the shoes, We must 
now, however, without discussing this point further, 
take leave of the trial ground, and proceed to deal 
with the exhibits in the Showyard itself. 


Stream CULTIVATING MACHINERY AND TRACTION 
ENGINES. 


Following our usual practice we shall in dealing 
with the exhibits at the Show commence with steam 
cultivating machinery and traction engines. Messrs. 
John Fowler and Co., of Leeds, have, as is always 
the case, an excellent collection of exhibits, and in 
addition to those in the Showyard they have during 
the week been showing examples of their tackle at 
work in an adjacent field on Mr. Moffat Hether-. 
ington’s Broad Meadow Farm, which they have 
hired for the purpose. In addition to engines of 
their regular patterns for the double-engine system, 
they this year exhibit the double-drum engine which 
we illustrated last week (vide page 23 ante), and 
which we described at the time, In the engine of 
this class exhibited at the Showyard several im- 
provements of detail have been introduced, Thus 
the bevel gear has been made larger, and the 
clutches for driving the two drums have been con- 
nected to one bell-crank lever so arranged that 
one clutch must be taken out of gear before the 
other is thrownin, and vice versé. ‘Their collection 
of engines at the Show ground also includes a 
6-horse traction engine with 7-ft. wheels, the latter 
running loose on the axle, this being one of the 
type of traction engines with large driving wheels 
which Messrs. Fowler have specially introduced 
for heavy hauling. On the trial field, Messrs. 
Fowler have been doing capital work. One of the 
double-drum engines has been there shown in opera- 
tion, and some excellent ploughing has been done ; 
the plough used being a light four-furrow balance 
plough, adjustable for different widths, and having 
many improvements in detail. This plough has 
been specially made for use with single engine sets 
of tackle. The travelling anchor used with the 
double-drum engine is one made on Mr. Savage's 
patent by Messrs. Fowler, the arrangement being 
simplified by arranging that the tines shall be lifted 
by a chain extending direct from a quadrant 
attached to the leverarm, which is struck by the ball 
on the rope. The plant in the trial field also includes 
a very light traction engine rated by the makers 
as a 3-horse, this engine being shown working a 
reaping machine, The reaper is attached direct to 
the tank of the engine by a strong hinged joint, 
and is driven by a chain leading from a pulley on the 
engine. The bearing surface of the engine on the 
ground is increased by the addition of widening rings 
to the driving wheels, and by the substitution of a 
roller for the front wheels. Messrs. Fowler have 
also set to work on a trial field a considerable 
length of their portable railway, provided with 
rolling stock and worked by a neat little six-wheel 
locomotive. The railway has been employed for 
conveying water to the ploughing engines, while 
amongst the rolling stock are some handy tip wagons 
for agricultural produce. The railway is very easily 
laid ; in fact prior to the plant in the trial field being 
fairly at work, a number of boys took possession of 
some of the rails laying in heaps and put down a 
long length on which to run wagons for their own 
amusement. 

Messrs. Aveling and Porter, of Rochester, this 
year show three engines, namely, an §-horse steam 
ploughing engine, an 8-horse agricultural locomotive, 
and a 6-horse traction engine for road purposes, the 
latter being fitted with large driving wheels. These 
engines are all of Messrs. Aveling and Porter’s usual 

atterns, but we notice several improvements in 
Fetail. Thus the feed pipes are all made with 
flanged joints, the agricultural locomotive has: a 
very handy arrangement for connecting and dis- 
connecting the winding drum with which it is pro- 
vided, while there are several improvements in the 








proportions and construction of the boiler and other 
parts, which show that Messrs. Aveling and Porter 
are fully alive to the necessity for progress. Tho 
engines all have well-arranged steel gear, and are a 
thoroughly substantial job. 

Messrs, Charles Burrell and Sons, of Thetford, in 
addition to the ‘‘ Universal” engine which we illus- 
trate on page 45, and which we have already 
described in our account of the trials, show a well- 
made 7-horse traction engine of the type which they 
exhibited at the Smithfield Show last year. They also 
exhibit Everitt’s self-moving anchor, of which we 
also had to speak in our notice of the trials and 
examples of Everitt’s corner snatch-block, which is 
so arranged that by withdrawing a pin the tines are 
left free to turn up out of the ground, We hope 
to illustrate this anchor and snatch-block shortly, 

Close by, Messrs. Clayton and Shuttleworth show 
one of their traction engines of their standard pattern 
to which they have adhered for some time. Messrs. 
Clayton and Shuttleworth use cast-iron crankshaft 
brackets in these traction engines, these brackets 
being connected to the barrel of the boiler by tie- 
rods, and being arranged to slide on a saddle plate 
fixed on the top of the firebox casing. ‘The driving 
axle and countershaft bearings are carried by an ex- 
tension of the side plates of the firebox. In the 
engine exhibited at Carlisle we notice that they 
have provided guide pulleys for the rope leading 
from the winding drum, these pulleys being mounted 
on brackets which can be adjusted on a vertical 
slide to any desired height, Of Messrs. Clayton 
and Shuttleworth’s portable engines, &c., we shall 
speak elsewhere. 

Messrs. J. and F, Howard, of Bedford, have a pair 
of their 8-horse ploughing engines on the ground, 
these being each fitted with single winding drums 
for working on the double engine system, They show 
one of their 6-horse ‘farmer's engines” with two 
winding drums, and of this engine we give en- 
gravings on page 48 of the present number. In 
this engine the engine proper is entirely distinct 
from the boiler, and the arrangement will be readily 
understood from our engraving. The engine with 
the tank, winding drums, and gear is connected to the 
boiler by the tender side plates being bolted to the 
extended sides of the firebox, and the boiler can thus 
be readily detached for shipment. ‘The engine has 
an 8 in. cylinder with 10 in, stroke. The boiler con- 
tains 26 tubes 2} in, in diameter outside, and giving 
a tube surface of 76} square feet ; the firebox surface 
is 26} square feet, making a total heating surface of 
103 square feet. The firegrate area is 4$ square 
feet, and the pressure of steam in the boiler is 
126 lb. per square inch. The tank contains 150 
gallons, and the engine has driving wheels 5 ft. in 
diameter by 16 in. wide, while rings are provided for 
giving additional width when very soft ground has 
to be traversed. In steam cultivating implements 
Messrs. Howard have this year adhered to their 
regular patterns except in the case of a combined 
steam cultivator and harrow which they exhibit. 
This is arranged so that the cultivator and harrow 
can be worked either together or separately. The 
harrow is slung from a pair of bell-crank levers 
fixed on the cultivator, the arrangement being such 
that at the headlands the pull of the tail-rope first 
lifts the harrow and then the cultivator, the turn 
being then made, In addition to these exhibits in 
the Show grounds, Messrs. Howard have, like 
Messrs, Fowler, been exhibiting their various tackles 
at work in a trial field during the week. 

Messrs. J. and H. McLaren, of Leeds, in addition 
to the steam digger, of which we have already 
spoken, show a 6-horse and an 8-horse agricultural 
locomotive, the latter engine being marked by man 
— points of detail. The gearing, which is all 
of steel, is arranged so as to drive the road wheels 
on each side, the driving axle being held by 
a key in one of the wheels so as to insure its revoly- 
ing, but no torsional strain being transmitted 
through it. The road wheels are driven from the 
centre, and not by rings of gear attached to their 
rims, The compensating motion is arranged on the 
countershaft, as is also the brake, the latter being 
operated by a wormwheel and worm conveniently 
arranged in front of the driver. The compensating 

is mounted on a prolongation of one of the 
osses containing the bearings for the countershaft, 
a large bearing area being thus obtained. The 
driving wheels are of a very strong pattern, the ends 
of the spokes being made to butt dead against the 
rim, and the connexion between the outer ends of 
the spokes and the rim angle-irons being made 
by turned taper bolts instead of by rivets as 
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INDICATOR DIAGRAMS FROM MESSRS. GARRETT AND 
SON’S COMPOUND POKTABLE ENGINE. 


usual. The engine is also fitted with a spring draw- 
bar, the projecting end of this drawbar being guided 
sideways, so that it is capable of resisting the thrust | 
of the coupling links when the load tends to over- | 
run the engine. ‘The workmanship of Messrs. | 
McLaren's engines is excellent. 

Mr. F. Savage, of King’s Lynn, and Messrs. | 
Fisken and Co., of Leeds, are bosh exhibitors of 
steam cultivating machinery, but we have dealt | 
with their exhibits when speaking of the trials. Of | 
Messrs, Barford and Perkins’ tackle we have also | 
spoken in the same way, and we shall have more 
to say about it when we illustrate their new culti- 
vator and latest pattern of moving anchor. 

The other traction engines remaining to be men- 
tioned are those of Messrs. Marshall, Sons, and Co., 
of Gainsborough; Messrs, Robey and Co.; and 
Mesars. Ruston, Proctor, and Co., of Lincoln ; and | 
Messrs, Ransomes, Sims, and Head, of Ipswich. 
Messrs. Marshall show two traction engines, a 5- | 
horse and a 7-horse, both being compact, well-made SPECIMENS OF PLATE FLANGEING; MESSRS. 8. GARRETT AND SONS, ENGINEERS, LEISTON. (See page 46.) 
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STEAM PLOUGHING AND TRACTION ENGINE, CONSTRUCTED BY MESSRS. CHARLES BURRELL AND SONS, ENGINEERS, THETFORD. (See page 42.) 


SHOW. 








FIG.S. 





FOX AND GREIG’S FIREBOX, CONSTRUCTED BY THE LEEDS FORGE ComPANY. (See page 46.) 


engines of their regular patterns, which we have | In Messrs. Robey and Co.’s traction engines an 
noticed on previous occasions. We notice that in alteration has been made in the mode of supporting 
the 5-horse Messrs, Marshall have sensibly taken | the driving axle and countershaft bearings. The 
the blast nozzle out of the chimney, and lowered it | crankshaft bearings are carried by Pong fixed to 
80 that it occupies a place in the smokebox corre- | the firebox, while the back vertical edge of each of 
sponding to that adopted in locomotive practice. these plates is flanged outwards and bolted to the 





correspondingly flanged tender side plate, the tender 
side sinten carrying the bearings for the driving axle 
and countershaft. To provide for the strain put 
upon them the tender side plates are made thicker 
than usual. The engines have also conveniently 
arranged winding drums, Messrs. Ruston, Proctor, 
and Co.’s, and Messrs. Ransomes, Sims, and Head’s 
traction engines are both of the respective firm’s 
regular patterns, and are well made; they require, 
however, no special description. 


PorTABLE AND FIXED ENGINES. 


At Carlisle there is, as is usual at the Royal 
Agricultural Society's shows, a large collection of 
portable and fixed engines, but the novelties either in 
general design or details are exceedingly few. The 
average quality of the work is fully up to that of 
former years, and would in fact be higher were it 
not for some rough specimens turned out by some 
makers of the smaller engines. In dealing with the 
exhibits of the classes now under consideration it 
will be most convenient that we should first speak 
of a few engines which are scattered through the 
implement sheds and then deal with those contained 
in the sheds devoted to machinery in motion. 

Messrs, Clayton and Shuttleworth have this year 
for the first time discarded the plan of exhibiting in 
the ‘machinery in motion” department, and show 
all their engines in a state of rest. The place of 
honour at their stand is as usual devoted to a beau- 
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tifully finished stationary engine, this engine, how- 
ever, being marked by no novelties of design. The 
rtables are also of the makers’ regular patterns, 
ut there are a few improvements of d -tail requir- 
ing comment, Thus, in the first place, we notice 
that Messrs. Clayton and Shuttleworth are now 
fitting all their portables with mud-doors and blow- 
off cocks below the barrel of the boiler, the mud- 
doors being fitted to small mud collectors. They 
are also using throughout their engines the type of 
mud-plug which they exhibited for the first time 
at the last Smithfield Show, In this arrangement a 
plain taper plug is used instead of the screwed plug 
commonly employed, this tapered plug being drawn 
tight into its place by a central bolt having an ellip- 
tical crossbar or plate inside the boiler, Leakage 
round the bolt is prevented by a turned washer 
under the nut, this washer fitting an annular recess 
in the plug. We intend to illustrate this mud-plug 
shortly. Asa minor detail, also, we may mention 
that the cylinder cocks are now attached by flanges 
in place of being screwed iato the cylinders. The 
pumps, too, are now all fitted with two cocks, one 
controlling the overflow (the pumps being always 
going), and the other the admission of exhaust 
steam to the return feed-pipe for heating purposes. 
‘The amount of feed can thus be adjusted without 
disturbing the exhaust. Messrs. Clayton and Shuttle- 
worth’s exhibits include a straw-burning engine of 
the type which we illustrated in December last (vide 
page 572 of our twenty-seventh volume). 

At Messrs. J. Fowler and Co,’s stand is an exhibit 
which belongs to the class with which we are now 
dealing, namely, one of their semi-portable com- 
pounds or ‘* Yorkshire” engines, of the type which 
we illustrated on page 560 of our twenty-seventh 
volume. In the present engine the design of the 
guide bars has been somewhat modified, they con- 
sisting for each cylinder of a tubular casting which 
forms a distance piece between the cylinder and the 
motion plate. ‘The engine is fitted with link motioa 
reversing , the arrangement being such that if the 
reversing lever is moved in either direction slightly 
beyond the proper full gear position, a small valve 
is opened which admits live steam to the valve chest 
of the low-pressure cylinder, and thus facilitates 
starting. The boiler and firebox shell is of mild 
steel, and the firebox of Bowling iron, the boiler 
being adapted for a working pressure of 140 lb. per 
square inch, ‘These compound non-condensing 
engines are, as we have stated on former occasions, 
giving very favourable results as regards economy. 

Close to Mesars. Fowler's stand, Messrs, Alexander 
Shanks and Son, of Arbroath, have a good collec- 
tion of their horizontal ‘* Caledonian” engines, and 
also of their vertica's, both engines being of types 
which we have illustrated (see ENGINEERING, vol. 
xxiv,, page 25, and vol. xxvii. page 561), and of which 
we have had occasion to speak favourably on former 
occasions. Lastly, amongst the engines not in motion 
we have to notice a very neat type of horizontal en- 
gine which the Reading Iron Works Company have 
just brought out, and which we illustrate this week 
on page 41. The engine is rated by the makers as a 
10-horse power, and has a 10-in. cylinder with 16 in. 
stroke. ‘The bedplate is of very graceful design, 
and as will be seen from our engraving, the cylinder, 
although bolted to the end of the bed, is not over- 
hung, but is supported by a foot beneath. ‘The 
crosshead guides are cast solid with the bedplate, 
and the slippers on the crosshead have very large 
bearing areas. ‘he crosshead is arranged to clip the 
guide bars above and below, the same area being 
provided for upward as for downward thrust, so that 
the engine is ere for being run either way. 
The crosshead blocks are readily adjustable, and the 
bottom block is provided with a trough for catching 
oil, provision being made for conveniently drawing 
off the waste oil thus caught. The feed pump is 
bolted to the back of the valve chest, the plunger 
being worked by a prolongation of the valve spindle 
through the valve chest, the latier, we may add, 
being made of sufficient size 30 receive an expansion 
valve when required. The eccentric strap is of cast 
iron, and has a large wearing surface. ‘lhe engine 
is fitted with a good governor, and is altogether of a 
very neat design. 

Adjoining the Readiog Iron Works Company's 
stand is that of the Leeds Forge Company, aud 
although this firm do not show engines their ex- 
hibits can be best dealt with in the present section. 
These exhibits include a Cornish boiler fitted with 
Mr. Samson Fox's corrugated flue tube and an 
example of a corrugated furnace tube 4 ft. 6 in. in 
diameter, 7 ft. long, and made of an } in. steel plate, 





this furnace being intended for a high-pressure 
marine boiler. This flae, we may mention, is made 
of steel specially manufactured for the purpose by 
Messrs. J. Spencer and Co., of Newburn, near New- 
castle, and rolled by the Leeds Forge Company. 
Although called steel it is really a very high-c'ass 
iron, the percentage of carbon being smaller than 
in the best Yorkshire iron, while the tensile strength 
is about 23 tons per square inch and the elongation 
no less than 33 per cent. in a length of 10 in. This 
is evidently a splendid material for corrugating, and 
it can be welded without difficulyy, The Cornish 
boiler just mentioned is 18 ft. long by 5 ft. 6 in, in 
diameter and has a 8 ft; flue; it is provided with 
a steam dome, is well stayed, and the fittings are 
all good and well arranged. We have on many oc- 
casions spoken highly of Mr. Fox's corrugated flues; 
and only a few weeks ago (vide page 477 of our last 
volume) we gave particulars of recent experiments 
showing their remarkable powers of resistance. We 
are very glad to hear that they are coming very 
largely into use, and for marine purposes they are 
proving especially valuable. Amongst other ad- 
vantages their elasticity causes them to periodically 
shed their scale when the latter gets beyond a certain 
thickness. Besides the corrugated flue tubes, the 
Leeds Forge Company exhibit a Galloway or 
cone tube corrugated longitudinally so as to in- 
crease the heating surface and reduce the water 
capacity, while they also show an example of an 
entirely new mode of making portable or loco- 
motive engine fireboxes, which has been patented 
jointly by Mr. Samson Fox and Mr. Greig. ‘The 
engravings which we give this week on page 45 
will serve to explain this system of firebox con- 
struction. It will be seen from our illustrations that 
the whole firebox is made of two plates, namely, the 
tubeplate and another plate forming the sides, back, 
and crown. ‘lhe shape into which this last-men- 
tioned plate is cut is shown by Fig. 3, and the por- 
tions forming the sides and back are then corrugated 
mean as shown in that view. ‘The next operation 
is to bend this plate at right angles at two points, 
so as to form the sides and back of the box (see Fig. 5), 
the upper portions of the sides being then curved 
towards each other to form the arched crown (see 
Fig. 4). A welded seam down the middle of the 
crown, and another at the junction of the crown 
with the back, completes the box, while finally 
the corrugations of the sides are continued over 
the crown, as shown in Fig. 2. The spiral 
corrugations not only greatly stiffen the box and 
augment its powers of resistance, thus enabling a 
thinner plate to be used, but they also, from their 
form, give the plate elasticity in two directions, and 
thus enable it to accommodate itself to strains 
which would otherwise tend to produce fracture, 
These boxes are being made only by the Leeds Forge 
Company, and we understand that Mr, Fox intends 
carrying out some experiments with them to prove 
accurately their powers of resistance. ‘The system 
of construction is a very promising one, and we 
shall be much interested in watching its results in 
practice. 

We must now deal with the engines exhibited at 
the stands devoted to machinery in motion, and in 
treating of these it will be convenient that we should 
speak of the stands in their numerical order. Pro- 
ceeding in this way we come first to the stand of 
Messrs, Cochran and Co., of Birkenhead, who show 
examples of their well-known boilers, and also a 
<i ye two-wheeled portable engine of the type 
which we illustrated and described on page 9 of 
our last number but one. This is an exceedingly 
handy little engine, and will, we have no doubt, 
meet with many applications. 

Passing the stand of Messrs. Samuel Corbett and 
Son, who show a portable engine of ordinary design, 
requiring no special notice here, we come to that of 
Messrs. E. RK. and F. ‘Turner, of Ipswich, who show 
an extensive collection of their neat ‘“ Gippeswyk” 
engines arranged both vertically and horizontally. 
‘These are very well-made, handy engines. Messrs. 
Turser also exhibit one of their portables with 
side frames connecting the cylinder and crank- 
shaft plummer-blocks, and fitted with Hartnell’s 
governor on the crankshaft. These engines are of 
a very economical type which we have had to com- 
mend on former occasions. Messrs. Haughton and 
Thompson, of Carlisle, who come next, are repre- 
sented in the class with which we are now dealing, 
by vertical engines of two patterns, one being of a 
type somewhat resembling that made by Mr. 
Hindley, but with the cylinder distinct from the 
frame. ‘The eccentric is at the back of the crank 


disc between the latter and the main bearing, anl 
the eccentric rod connects to one side of the valve 
spindle, the latter being prolonged downwards to 
work the pump. The crank disc has two crank-pin 
holes, the engine ranniag in the oae direction or the 
other according to which hole is used for the recep- 
tion of the pin. The other pattern of eagine shown 
by Messrs. Haughton and Thompson, requires no 
special comment. Both types of engines have ordi- 
nary cross-tube boilers. 

The next stand is that of Messrs. Richard 
Garrett and Sons, of Leiston, who have several very 
interesting exhibits. In the first place Messrs. 
Garrett show a compound portable of the inter- 
mediate receiver type, the cranks being at right 
angles. This engine, which is rated by the makers 
as a 10-horse, has cylinders respectively 7? in. and 
11}in, in diameter with 10 in. stroke, and the general 
arrangement is shown by the outline views which 
we give on page 44 of the present number. From 
our engravings it will be seen that the cylinders are 
bolted together with the valve chests outside, the 
high-pressure valve being driven by an eccentric 
between the high-pressure crank and the adjacent 
plummer block, while the eccentric for the low- 
pressure valve is outside the adjoining crankshaft 
bearing, as shown in the plan. ‘The cylinders are 
not steam jacketted. The steam pressure used is 
80 lb. per square inch, and the valve of the high- 

ressure cylinder cuts off at half-stroke, the steam 
ing thus expanded about 4} times; examples of 
the diagrams obtained—which are very good—are 
given on page 44. When these diagrams were taken 
the engine was workiog with a brake load of 
2481b., acting at a radius of 2 ft. 93 in., this load at 
160 revolutions corresponding to a dynametrical 
power of 21.2 horse power, exclusive of the brake 
spindle friction. Messrs. Garrett and Sons inform us 
that they find this compound engine very decidedly 
moreeconomical than ordinary portables, and we have 
no doubt that this is the case, while the difference 
would be even more marked if the comparison were 
made between a compound and an ordinary engine 
both in indifferent states of repair. Messrs. Garrett 
also show an 8-horse single cylinder engine of a new 
pattern, with a handily-arranged starting valve, and 
fitted with a new arrangement of Graham's spark 
arrester. ‘This, like all Messrs. Garrett’s portables, 
has the corrugated form of firebox top which we 
described some time ago. They also exhibit a 6- 
horse engine fitted with the convenient arrangement 
of brake, which we illustrate on page 44, and which 
will require no further explanation. We have 
several times had occasion to remark upon the ad- 
mirable specimens of plate flanging turned out by 
Messrs. Garrett, and he exhibit at Carlisle some 
very noticeable work of this kind. One specimen is 
the weldless steel dome and manhole ring shown 
by Figs. 1 and 2 on page 44. ‘This dome is fitted 
with a very neat and stiff form of cover, the dome 
and cover being each pressed out of a flat plate. It 
will be noticed that the dome is of a form well 
adapted for receiving rivetted connexions for stop 
valves, &c., as indicated by the dotted lines. 
Another example is the end-plate and furnace front 
for a Cornish boiler, shown by Figs. 3 and 4, page 
44. This boiler end is made of Siemens-Martin 
st.el plate Sin. thick, flanged at one heat to receive a 
5 ft. 6in. sheet shell, and a flue 2 ft. 8 in. in dia- 
meter, ‘Io the boiler end-plate is fitted a furnace 
front of the section shown in Fig. 4, this being also 
made of a flanged plate. The form into which this 
plate is put gives it great stiffness, while there is of 
course no danger of its cracking as cast-iron furnace 
fronts so frequently do, ‘The furnace door is of cast 
iron, and the whole design is exceedingly neat. 

Messrs. Brown and May, of Devizes, have no 
novelties this year, but they are represented by 
examples of engines of their well-known pattern, 
fitted with feed heaters, and steam exhaust jet for 
cleaning the tubes. 

Messrs. R. Hornsby and Sons, Limited, of 
Grantham, have a good show of portables of their 
well-known type, with the cylinders in a raised fire- 
box casing. We notice that Messrs. Hornsby 
provide all these portables with a good mud-hole 
under the barrel, where it materially facilitates the 
cleaning of the spaces between the tubes. Some of 
the engines have also a blow-off cock under the 
barrel in addition to that in the usual position. The 
pumps are arranged to deliver the feed near the 
bottom of the barrel instead of about the centre line 
as is more common, Messrs. Llornsby we also notice 
have commenced making vertical engines, and they 





exhibit one of very neat design with a vertical boiler. 
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‘This engine has the cylinder mounted on a standard 
distinct from the boiler, and the crankshaft plummer 
blocks, which are cast on the baseplate, are kept 
somewhat wide apart so that a belt may be led 
off from the flywheel clear of the boiler in any 
direction. The connecting rod is of cast steel of 
J-section, and ample bearing surfaces are provided 
throughout. The workmanship of all Measrs. 
Hornsby’s engines is excellent. Messrs, Barrow and 
Stewart, of Banbury, who come next, are repre- 
sented by a portable engine of their ordinary 
pattern, and a small vertical of a type which deserves 
a word of commendation for its general neatness of 
design. 

The adjoining stand is that of Messrs. Marshall, 
Sons, and Co., of Gainsborough, who have a very 
large show of engines at Carlisle. Of their traction 
engines we have already spoken, and, in addition to 
these, they exhibit several portables and verticals, 
and a horizontal engine of the type which we illus- 
trated on page 31 of our twenty-sixth volume. We 
notice from the catalogue that Messrs. Marshall had 
also entered a compound portable, but we understand 
that they were unable to complete it in time. The 
horizontal fixed engine and one of the portables are 
fitted with Hartnell’s automatic expansion gear, of 
the efficient action of which we have spoken on pre- 
vious occasions. We have already spoken of some 
of the portable engines exhibited at Carlisle being 
provided with mud-doors under the barrel of the 
boiler ; Messrs. Marshall were, we believe, the first 
firm to provide regular mud collectors in this posi- 
tion, and their engines at the present Show are so 
fitted. Messrs. Marshall's vertical engines are of the 
exceedingly neat type, which we illustrated on 
page 467 of our twenty-sixth volume, All Messrs, 
Marshall’s engines are of excellent workmanship 
throughout. 

Messrs. Jeffery and Blackstone, of Stamford, are 
the next exhibitors, and show vertical engines of 
the somewhat singular designs which they have 
adopted for some time past. As we remarked on a 
former occasion, the framing of these engines 
would be improved if the metal was brought 
more in the line of strain. At the next stand 
Messrs. W. N. Nicholson and Son, of Newark, 
have a good collection of their small engines, in- 
cluding one of their ‘* Universal” horizontal engines 
arranged on the same bedplate as a vertical boiler, 
this universal engine being of a very handy type 
available as an independent engine or capable of 
being attached to a boiler of the locomotive type to 
form a portable, &c. 

Messrs. Charles Powis and Co., of London, show 
examples of their new and very substantial pattern 
of vertical engine, and also some wood-working 
machinery, of which we shal) speak elsewhere, while 
next Mr. E. S. Hindley, of Bourton, shows a 
number of his little vertical engines which have 
already been illustrated in our columns. Mr. 
Hindley also shows a new pattern of horizontal 
engine which we had occasion to commend recently 
when it was exhibited at the Agricultural Hall. 
The next stand is that of a local firm, Messrs. D. 
W. Stanfield and Sons, of Carlisle, who show a 
couple of combined vertical engines and boilers, 
these engines having overhung cranks, and the 
governors being driven by friction discs. 

Messrs. 'Thomas Green and Son, Limited, of Leeds, 
who come next, have an extensive collection of ex- 
hibits comprising, besides steam road rollers and 
vertical engines, a quantity of washing and mangling 
machinery, calendering machinery, &c. Of the two 
steam road rollers shown, one is a 124 ton engine of 
the type introduced by Messrs. Aveling and Porter. 
The crankshaft bearings are carried by wrought- 
iron plate brackets, and the gear is of cast steel. 
The other roller is a light one, weighing 6 tons 
empty, and is of a type designed by the makers for 
rolling lightly metalled roads, cricket grounds, &c. 
It has a vertical boiler carried by a wrought-iron 
frame, which connects the fore and hind rollers, the 
engine, which has a single cylinder, being fixed 
horizontally to this frame. From the position of 
the firedoor the boiler looks very awkward to fire, 
but the makers state that the men find no difficulty 
in this respect. Messrs, Green’s vertical engines have 
overhung disc cranks, and the governors are all driven 
by gear. The workmanship of these latter engines 
is good, and they have good wearing surfaces, but 
the standards would be improved in appearance by 
a somewhat increased width of base in the direction 
of the line of the crankshaft. ‘The boilers are of the 
cross tube pattern, and as is now general with this 
class of engine and boiler, they have tank bedplates 








in which the feed-water is heated. Messrs. Tuxford 
and Sons, of Boston, who come next, have no new 
designs requiring notice, the engines they exhibit 
being of the ordinary types they have adopted for 
some years past. 

The next stand is that of Messrs. James B. A. 
McKinnel, of Dumfries, who show some vertical 
engines and boilers. The engines have the guide- 
bars cast in one with the cylinders, the standard 
resembling a horizontal engine bedplate set up on 
end. The governors are driven by friction discs, 
and the design of the brackets carrying the go- 
vernors is susceptible of improvement. . At an 
adjoining stand the Albion Iron Works Company, 
of Rugely, also show a vertical engine. This is 
of neat design generally but the crosshead would 
be improved by shifting the pin for the connecting 
rod so that the thrust of the latter might come 
fairly central on the guide surfaces. The connexion 
between the governor and the throttle valve is also 
a little complicated. 

At the adjoining stand, that of Messrs. Ruston, 
Proctor, and Co., of Lincola, one of the most pro- 
minent exhibits is a beautifully finished horizontal 
condensing engine of the same general design as 
the non-condensing engine which the firm exhibited 
at the last Smithfield Show, and which we illustrated 
at the time (vide page 455 of our twenty-eighth 
volume). ‘The engine shown at Carlisle is larger 
than that exhibited last December, it having a 12-in. 
cylinder with 24-in, stroke; it has large wearing 
surfaces throughout, and is altogether an excellent 
job. Besides this fixed engine, Messrs, Ruston, 
Proctor, and Co. exhibit several portables, amongst 
them a 12-horse similar to their standard type, but 
with the flange carried all round the cylinder, and 
fitted with Meyer expansion valves. 

Messrs. Ransomes, Sims, and Head, of Ipswich, are 
another firm who show nothing novel in the way of 
engines this year, but they are well represented by 
their ordinary types, amongst which their very neat 
vertical engines deserve special notice. Messrs. 
Ransome endeavoured some months ago to do away 
with the system of rating these engines by nominal 
horse power, and quoted them in their lists as of 
certain sizes only. This endeavour to abolish an 
absurd system of rating deserves every recognition, 
but we regret to learn that it has not been entirely 
successful or appreciated as it deserves to be, and 
in their later lists, Messrs. Ransome have been com- 

elled to give a nominal power to their engines. 
The subject is one on which we ean shortly to 
have something to say. At a stand near Messrs. 
Ransomes’, Mr. Edward Humphries, of Pershore, 
exhibits a couple of portables, but there is nothing 
in their design calling for _— notice. 

The exhibits of the Pulsometer Engineering 
Company, of London, although not exactly 
engines, can probably best be dealt with in the 

resent section, They include examples of the 
Redsntosghe boiler feeder and a large show of 
pulsometers, one of these being fitted to a vertical 
boiler. The pulsometers are shown at work draw- 
ing water from the river and delivering it over a bell 
nozzle, At the same stand we find specimens of 
malleable iron elbows for pipes which the firm are now 
introducing. These elbows are very strong, while 
they are also vastly lighter than the ordinary cast-iron 
elbows, this being an advantage in many situations, 
Besides the elbows there are also shown specimens 
of very light wrought-iron pipes with malleable 
flanges, these flanges having the bolts for the joints 
hinged to them, so that they cannot be lost ; this is 
a very convenient arrangement for pipes to be used 
in wells and awkward situations. 

We now come to another group of machines in 
motion, amongst which we find the stand of Messrs, 
Pratchitt Brothers, of Carlisle, who exhibit a 
number of engines, including a | goer. vertical 
engines combined with boilers, and horizontal fixed 
engines. Amongst the latter is a compound engine, 
which we hope shortly to illustrate. In this engine 
the two cylinders are placed one above the other, 
the high-pressure cylinder being uppermost, and 
having its axis inclined so that it points to the centre 
of the crankshaft. The two connecting rods are 
coupled to one crank-pin, and the cylinders are 
fitted with Corliss valves and gear. It follows from 
the arrangement of the cylinder that the latter are 
well drained of all water, the steam passing down- 
wards from the high-pressure to the low-pressure 
cylinder, and thence to the condenser. Both 
cylinders are steam jacketted. Messrs, Pratchitt’s 
other engines have no special features requiring 
description, but they are of substantial proportions, 


and have good wearing surfaces. One of the small 
vertical engines is combined with a pump, the 
arrangement being a very handy one. 

Messrs. Crossley Brothers, of Manchester, are the 
only exhibitors of gas engines at the Show, for 
although we find by reference to the catalogue that 
three other engines, namely, Clerk’s, Edward's, and 
Turner’s were entered by other makers, none of 
these have put in an appearance. Messrs. Crossley 
are, of course, represented by the ‘ Otto” silent 
engine, of which they exhibit two examples, both 
excellent specimens of workmanship. These en- 
gines have now thoroughly established their reputa- 
tion, and an exceedingly large number of them are 
at work, while the demand for them appears to be 
steadily increasing. There can now be no doubt 
that gas engines will occupy a very important place 
amongst the motors of the future. 

The next engine we have to notice is a semi- 
portable at the stand of the Dunston Engine Works 
Company, of Gateshead-on-Tyne. This engine has 
a boiler of the locomotive type mounted on a bed- 
pw extending its whole length, a standard on this 

dplate supporting the smokebox. To this bed- 
plate are bolted below the barrel of the boiler a 
pair of side frames or standards somewhat resembling 
those of a steam winch, each frame carrying a hori- 
zontal cylinder. ‘The crankshaft, which extends 
from frame to frame, carries a pair of disc cranks, 
and it is geared to a countershaft also carried by the 
side frames. Both crank and countershaft are pro- 
vided with belt pulleys. ‘The engine is employed 
driving a bone crusher, which we shall notice else- 
where. 

At the stands of Messrs, Rownson, Drew, and 
Co., and Messrs. A. H. Bateman and Co., of London, 
are a couple of engines made by Mr. Henry Tipping, 
of Portsmouth, and both deserving notice. Althoug 
employed in driving the machinery at the two stands 
just mentioned, these engines are really steam 

unch engines, the one being a compound engine 
and the other having a single cylinder. We pro- 
pose shortly to illustrate the compound engine, but 
meanwhile we may explain that it has the two 
cylinders placed nearly in the same plane, but at a 
slight angle to each other, the distance between the 
two connecting rod ends (measured lengthways of 
the crankshaft) being just sufficient to admit between 
the two crank-pins a disc which serves as a crank- 
arm, and which also affords a central bearing for the 
shaft. The chief feature in both engines, however, 
is the reversing arrangement which is employed in 
place of link motion. This arrangement consists of 
a sliding sleeve moving longitudinally within the 
crankshaft, the end of the shaft being bored out for 
this purpose, ‘This sleeve has a spiral groove cut in 
it, and into this groove enters a pin or key fixed on 
the eccentric, the crankshaft having a transverse 
slot in it to permit this pin to pass through. Of 
course a longitudinal movement of the sleeve causes 
the eccentric to be moved partially round the shaft, 
and so far as this goes the arrangement resembles 
several others which have been employed before. 
The feature in Mr. Tippiog’s arrangement is, how- 
ever, that owing to the internal position of the 
sleeve, the eccentric when shifted into its position 
for going ahead or astern is no longer driven by the 
spiral slot, its pin coming up against the eni of the 
transverse slot in the crankshaft, and being thus 
driven, This is an important improvement which 
will greatly promote the durability of this very 
simple arrangement. We shall have more to say 
about these engines when we illustrate one of them. 

While speaking of Messrs. A. H. Bateman and 
Co,’s stand we should mention that they show a 
good collection of engine fittings, including some 
very neat water relief valves and safety valves, and 
a safety water gauge arranged so that in the event 
of a glass breaking the connection with the boiler at 
top and bottom is automatically closed. Of some 
of Messrs. Bateman’s other exhibits we shall speak 
elsewhere. 

At an adjacent stand, Messrs. J, and T. Young. 
of Ayr, show examples of their vertical engines and 
boilers, these engines being a substantial job but 
calling for no special description, Next to Messrs. 
Young come Messrs, Schiiffer and ae of 
Manchester, who exhibit a large collection of in- 


jectors, Buss governors, &c., and also a “ pistonless 
pump” which works on the same prirciple as the 
pulsometer, and which, indeed, it generally re- 
sembles. We understand, however, that there are 
some special features claimed for it. 





Messrs. William Foster and Company (Limited), 
of Lincoln, exhibit one of the few novelties at the 
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Show, in the form of a portable engine fitted with a 
pew arrangement of automatic expansion gear, Of 
this gear, which has been designed and patented by 
Mr. 8. Starkey, of Lincoln, we give engravings on 
page 41. ‘The crankshaft has keyed upon it a 
spur wheel a (Figs, 1 and 2), which gears into a 
second wheel 4, this in turn gearing into c, which 
is much wider than a or 4, and which gears also in 
the wheel ¢, this wheel being se placed as to gear 
into a fifth wheel ¢ placed on the crankshaft, but 
not keyed to it. All the wheels mentioned are of 
equal size, and hence, so long as their relative po- 
sitions are not changed, the last wheel ¢ of the series 
will have no motion relatively to the first wheel a. 
It will be noticed, however, that the wheels 4 and ¢ 
run on pins carried by a rod g connected to the 
governor, this rod having its end supported by a 
link f, which connects the centre of the wheel c 
with the fixed centre of the wheel ¢. It can readily 
be seen that the effect of moving the rod g hori- 
zontally will be to cause a partial revolution of the 
wheel 4 apart from that derived from the rotation 


of the crankshaft, and as this motion is commu- | 


nicated to the wheels ¢, d, and e¢, it follows that the 
latter will be shifted around the crankshaft rela- 
tively to the first wheel a. This shifting of the 
wheel ¢ is moreover controlled by the governor. 
Now the eccentric which gives motion to the ex- 
pansion valve in place of being mounted directly on 
the crankshaft, is mounted on a small eccentric 
which forms part of the wheel ¢, while it is also 
connected by a pin with the adjacent main eccentric 





























or with a plate specially provided for the 
The effect of the arrangement is that when the 
wheel ¢ is moved round the crankshaft, the eccen- 
tricity as well as the angular position of the expan- 
sion eccentric is altered, as shown by Figs. 3, 
4, and 5, and the point of cut-off of the expansion 
valve amen ger varied. The gear wale very 
smoothly and well, and gives a good action of the 
valves. ‘The engine to which it is fitted has a 
cylinder steam jacketted at both sides and ends, and 
is a good job generally. Messrs. Foster and Co. 
also exhibit a model showing the application of 
Mr. Starkey’s gear to engines having valves lifted 
by cams, the arrangement being well worked out 
and promising good results. 

The last collection of engines we have to notice 
are those of Messrs. Robey and Co., of Lincoln, Of 
Messrs. Robey and Co.'s traction engines we have 
already spoken, and in addition to these they exhibit 
vertical and semi-fixed engines. The verticals are 
of the type which we illustrated on page 457 of our 
twenty-fourth volume, and they are combined with 
Mr. Richardson's tubular boiler, which we have also 
illustrated (vide ENGINEERING, vol. xviii., page 34). 
This boiler is easily cleaned, and we understand 
that it is giving good results. The semi-fixed 
engine shown is of the type of which Messrs. Robey 
and Co, have for some time past made a specialty, 
namely, that in which a horizontal engine is com- 
bined with a locomotive boiler, the latter being 
mounted on the engine bedplate, and the cylinders 
occupying a position beneath the smokebox. This 


urpose. | 








SIX-HORSE AGRICULTURAL LOCOMOTIVE AT THE CARLISLE SHOW. 
CONSTRUCTED BY MESSRS. J. AND F. HOWARD, ENGINEERS. BEDFORD. 
(For Description, see Page 43.) 


type of engine is very convenient and a aud 
we are not surprised that it has become a favourite 
one for use in many situations, 


PLouGus, CuLTIVAToRs, &e, 


Want of space and lack of novelty oblige us to 
limit our notice of these implements to a few special 
modifications in arrangement. Mr, Jonathan Stalker, 
of Penrith, shows some really well-made ploughs 
of a class which appears to find favour with north- 
country farmers. One of them, a double-furrow 
plough, and claimed as a new implement, is an ex- 
tremely good specimen of work, as indeed are all 
the other implements made by this exhibitor, who 
— we believe, for the first time in the catalogue 
of the Royal Agricultural Society. Messrs. G. W. 
Murray and Co., of Banff, exhibit several ploughs, 
one of which—Murison’s system—we illustrate on 
page 56. In the illustrations, Figs. 1, 2, and 3 are a 
plan, side, and end elevations; Figs. 4 and 5 are de- 
tached views of the bridle of the plough ; and Fig. 6 
is a side view and cross section showing the method 
of locking the upper beam F to the body or plough 
frame when in position. The frame of the plough 


bodies proper, consists of a straight deep bar A in a 
line with the vertical cutting side of the ploughs, 
each end A! being curved down to suit the front 


edge of the mould boards B, and the socket for the 
back end of the shares C, one of which is fixed in 
front, and another at the rear of the plough bodies, 
so as to point and cut in opposite directions, accord- 
ing to the traverse of the plough. The two back 
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SINGLE-FURROW PLOUGH, CONSTRUCTED BY MESSRS. J. AND F. HOWARD, BEDFORD. 


ends B! of the mould board B abut in the middle, 
where they are rivetted together by the overlapping 
plate 4 on the inside, leaving the outside of both 
mould boards clear to turn over the mould or furrow 
on the same side from either direction, as before 
stated. The plough is carried on a broad rimmed 
wheel D, rotating on a lateral stud d' in end of a 
vertical stem or ‘‘ shank” d secured to the boss E in 
the frame A; this wheel D runs in the space between 
the frame A and the wide middle or outward curved 
part B' of the mould boards B, and bears on the 
bottom of the furrow nearly close to the vertical 
cut side. Two lateral stays e project from the rail 
A, one on each side of the wheel D, to the extreme 
curved parts B! of the mould boards to strengthen 
them, and they also serve to stay the back ends of 
the face plate e' of the plough, and carry two 
scrapers e!' nearly close to the circumference of 
the wheel D to clean any mould off it which may 
adhere in whichever direction it may be turning. 
The top end E! of of the shank d projects above 
the frame A, so as to form the carrying centre 
F! of the main draw beam F, which is shipped 
on to it by an eye F! in the middle of the beam, 
and cottered to it above by the cotter pin i The 
straight part F!! of the beam projects forward 
beyond the eye F'! and bears on the upper straight 
part A of the plough frame below, so that according 
to whichever plough it is swivelled over, it can be 
coupled by a sliding locking bolt or wedge f'. This 
bolt, shown in Fig. 6, is actuated in a slide G 
by a rod G! carried back to a handle g swivelling 
on one of the cross stays of the ordinary guiding 
horns or handles H, projecting from the back end 
of the main drawing and swivelling beam F, which 
is arched in front. 

Referring to Fig. 3 it will be seen that the axles 
J' of the leading and guiding wheels J pass up 
through sockets J" at the opposite ends of an os- 
ciliating crossbar K, in which they are fixed by 
cotters, the crossbar K oscillating by an eye K' on 
a lateral stud #, which in turn is passed through a 
socket on a buckle I' on the part F'' of the beam 
F, and fixed by a pin. The lower part of the stem I 
is formed of T-shaped irons, against the under cross 
arms L of whiclt the heads of the screw pins / in the 
cross bar K abut, as each wheel alternately runs in 
the furrow, this oscillation of the bar K permitting 
the use of two wheels of equal diameter, which are 
thus self-adjusting, according to the direction in 
which the plough is traversed ; the depth of the 
furrow is regulated by raising or lowering the 
position of the stem I, and fixing it by the set 
screw I'', The front end of the beam F is fitted 
with the ordinary vertical hole and pin coupling 
stem F'"' fitted with a horizontal bridle M with a 
segmental recess M in it, in which is an antifriction 
roller m, so as to enable these to shift freely from end 
to end of the bridle M as the horses turn round for a 
new furrow, and to suit the direction of the draught. 
This double plough therefore is really carried or 
balanced on its central wheel D, so that the plough 
and body not at work are tilted up clear of the 
ground by the guide handles or horns H lowerin 
the other body B" into ploughing position ; Pm 
when it gets to the end of each furrow the attendant 

_draws out the front locking bolt /' by the handle g 
near him, and then turns the horses so as to swive 








the whole upper drawing beam and handle frame 
F H, end for end, until the locking bolt /' comes 
under the holdfast or clip a! over the other plough 
frame, when he slides in the wedge /', locks the 
two frames A and F, and lowers down the plough 
that was up before, in readiness to cut and turn a 
fresh drill to the opposite side of the field with the 
locked plough. 

Messrs. J. and F. Howard, of Bedford, exhibit 
several ploughs of a new pattern, which we illus- 
trate above, which are very light and compact, 
and at the same time are not deficient in rigidity, 
The beam is of steel flanged at the top and bottom, 
and curved downwards at the rear to serve as an 
attachment to the body. Light steel bars are 
attached to the beam before it commences to curve 
round, and are carried back to form the handles. 
The frame or body is composed of one or two 
flanged cheeks, and a soleplate to which the cheeks 
are welded ; these receive between them the end of 
the beam, which is bolted to them. In the illustra- 
tion, Fig. 1, is a side elevation, and Fig. 2 is a plan 
of the implement ; the beam A is shown of a T 
section, and between the body plates B, the lower 
end of the beam is shown in dotted lines 4, and it 
will be seen that the two cheeks forming the body 
are of such a thickness that as they lie against the 
web of the beam they form a surface flush with the 
flange. The soleplate ¢ is welded in front to 
the body, and at the rear it issecured by connecting 
pieces d being welded to them. One of these pieces 
on the furrow side of the plough has a bracket e 
attached to it for receiving the stay rod of the mould 
board. A lever ¢ carries at its forward end a pair 
of trunnions, which rest in bearings at the end of 
the hollow frame. The share D is fitted to the 
nose of the lever C, and its dip is regulated by 
means of a notched washer which can be shifted on 
the threaded end of the lever into notches formed 
on the back edge of the connecting piece d, and 
afterwards fixed in the desired position by means 
of a lock nut, 

In seed-depositing implements we may notice the 
potato planter of Messrs. G, W. Murray and Co., 
who show them adapted for single and double rows. 
We have already described this machine which is 
well known and does good work. One of the Society’s 
silver medals has been awarded to it during the 
present week, The same firm exhibit a neatly 
arranged turnip sowing machine, consisting of two 
feed boxes placed on the top of the frame a pair of 
heavy curved pressers, coulters, and following rollers. 
The seed barrels are on one shaft, inthe middle of 
which is a bevel wheel driven by a pinion that re- 
ceives motion from below by the revolution of the 
presser shaft and sliding pieces on the seed boxes 
regulate the discharge to the ground, There are 
several machines of a similar arrangement in the 
Show. 

Messrs. A. W, Gower and Son, of Market Drayton, 
have a very good display of drilling machines, for 
one of which—the Anglo-Canadian—they claim a 
combination of efficiency and simplicity, which is 
borne out by an examination of the machine. ‘Their 
single hand drill for sowing vacant patches is a 
very handy little tool ; it consists of a closed circular 
box with a sharp flange projecting around it. 
This box contains the secd, the discharge of which 





is regulated by a slide. The box is mounted ona 
rod, and is pressed upon the ground revolving as it 
goes, making the trench and depositing the seed at 
the same time, 
Mr. Stalker, mentioned above, exhibits a modified 
form of tine for scarifiers, &c., and on a smaller scale 
for harrows. It has a duck-bill shape, the front edge 
rounded, and the forward portion formed with a ver: 
flat angle, until it meets the body of the tine, to whic 
a sharp slope is given; the body is made with a 
ridge in the centre and a fall on each side in such a 
form as to turn over the soil to the right or left. 
Messrs. J. Bisset and Sons, of Blairgowrie, have 
a well designed implement for lifting turnips and 
for removing the roots and tops, The turnips are 
lifted by a double-bladed sharp edge share which 
removes the root at the same time that it lifts, while 
the top is led by converging wing rods to a point 
between two inclined knives. 
Of haymakers we may especially mention the im- 
er exhibited by Messrs. Ransomes, Sims, and 
ead, a carefully modelled machine with several 
good departures from their ordinary pattern. The 


_| tines are alternately straight and curved, the former 


being used for lifting the hay and the latter for 
throwing it. These makers have also adopted the 
wire screen commonly used by many other makers, 
and the axles near the wheels are protected with 
large sheet-iron drums to prevent the hay from 
winding round them. We may here mention the 
new horse rake by the same firm, which can be 
made self-acting by means of two brake rods bent at 
the ends so as to embrace the wheels when raised 
by the driver’s foot, the shaft to which these bars 
are attached tip the rake as soon as the bars are 
locked to the wheels. 

Messrs, J. and F. Howard, of Bedford, exhibit 
a haymaker, which we poseese to illustrate shortly, 
and may therefore confine ourselves here to saying 
that it combines several novel points in construction, 
which promise to render it a highly efficient imple- 
ment. 


Potato DiaGers, 


Mr. W., A. Fell, of Bridge Iron Works, Winder- 
mere, shows a large two-horse potato digger, which 
was entered, though not put on trial. The potatoes 
are raised by a set of inclined steel tines, over which 
are two — forks, which take hold of the 
potatoes and halms as they are lifted, and throw 
them on to an inclined travelling band, com- 
posed of bars, with spaces between them of ample 
width to allow the dirt to fall through, the 
length of travel being sufficient to clean the patatoes 
thoroughly by the time they arrive at the top, where 
the halms are seized by a set of long teeth pro- 
jecting from the face of a drum revolving at the top 
of the machine, and by which they are thrown over 
on tothe ground. The potatoes fall down on to 
a second endless travelling band running at right 
angles to the first one, and are thence conveyed to 
a basket placed to receive them. soon as one 
basket is full it is replaced by a second one, the 
—e being taken by a cart following the ma- 
chine. 

Messrs. G. W. Murray and Co., of Banff, show one 
of Allan’s potato diggers, which may be taken as a 
type of many that are on the ground, although 
each has some slight modification. It is on a three- 
wheeled frame, the axle of the pair of large carrying 
wheels having a bevel wheel mounted on it, which 
drives a pinion, ona shaft, at the outer end of which 
is a disc carrying a series of radial forks; in front of 
these forks is a share or lifter, which as the machine 
advances raises the potatoes from tbe ground, when 
they are seized by the revolving arms and are 
thrown against a hanging screen formed of wooden 
bars placed far enough apart to allow the dirt to 
pass, while the potatoes are deposited on the ground 
in rows. The depth of the share can be regulated 
by a lever in the front of the machine, Messrs, John 
Wallace and Sons, of Glasgow, show an implement 
of very similar design, but an improvement is intro- 
duced, by hanging the share so that it can be raised 
easily clear of the ground when the machine is 
travelling. Mr. A. Thompson, of Dumfries, also 
exhibits two of his implements, on the same 
model, but in one of them the revolving forks are 
driven at a higher speed by additionai gearing ; 
the coulters are added in front of the driving wheels 
for removing some of the earth on each side of the 
rows, so as to leave less for the share to do, and the 
revolving arms are bars instead of forks. Messrs, 
Penny and Co., of Lincoln, also exhibit a digger of 





the same class with slight modifications. A share 
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is introduced instead of a broad lifting blade, with 


fingers at the back for the earth to fall between, 


and the sey forks can be thrown in and out of 


gear. Messrs. J. Bissett and Sons, of Blairgowrie, 
have a machine practically identical with the double- 


An improvement is also noticed in the mode of lift- 
ing the beam, and the angle of the fingers can be 
altered at will by the driver when the machine is in 
operation, for cutting laid grass. The shoes in these 
machines are of malleable cast iron and are very 


geared one by Mr. Thompson mentioned above, | light, and the fingers are madeon Messrs. Samuelson’s 
and Messrs. Samuel Corbett, Park-street Works, | well-known system of welded iron and steel, which 


Wellington, and the Maldon Works Iron Company, 
Essex, show potato-raising ploughs. Messrs. J. 
and F. Howard, of Bedford, entered two of these 
implements, but they are not exhibited, because, 
we believe, they were not quite perfected in time for 
the Show. They will, however, probably be shown 
at Smithfield, and are on entirely a novel principle. 


REAPING AND Mow1na MACHINES. 


Almost all the makers who habitually attend the 
show of the Royal Agricultural Society, and many 
others whose names are not familiar there, have as- 
sembled at Carlisle, and while there are a consider- 
able number of novelties or modifications to be 
noticed, the principal makers fall more and more 
into the system of manufacturing their standard 
types, with small alterations of detail, difficult to 
note at each recurring show, but tending to the 
development of new patterns, the difference in which 
can be appreciated only by comparison with the 
standard models of some years previous, 

Messrs. F. and J. Howard, of Bedford, exhibit 
among a number of other machines a reaper on the 
same principle asthat illustratedand described by us on 
page 447 of our twenty-eighth volume, but consider- 
ably modified. The action of the rakes is controlled 
by the driver by means of a detent lever which can 
be stopped at any one of a series of holes in which 
it orer 4 This lever throws backwards or forwards 
a stepped bar, the number of steps varying with the 
number of rakes in the machine; the position of 
this bar regulates that of a quadrant on the face of 
which are spiral teeth gearivg into similar teeth on 
a wheel mounted on the main vertical shaft of the 
machine, and through which combination the switch 
of the roller cam path is opened and closed more or 
less frequently. ‘The detail, like almost all details of 
reaping machines, is impossible to explain clearly 
without the aid of drawings which we trust shortly 
to publish, 

Messrs. Ransomes, Sims, and Head, of Ipswich, 
exhibit a mower of the ordinary straightforward 
type they have lately — possessing good work- 
manship and the careful attention to detail which 
characterises that firm ; they also show a new type 
of lawn mower—the so-called Globe—in which 
special attention is directed to a very important 
ee the careful sheathing up both above and 

elow of the gearing. The spiral knives are well 
and strongly made, with steel edges, welded on to 
strong backing plates of wroughtiron. The angle of 
the handles can also be shifted at pleasure to suit the 
convenience of the person working the machine. 

Messrs. Samuelson and Co., of the Britannia 
Works, Banbury, have an important collection of 
reaping and mowing machines, in some of which 
new details have been introduced, The following 
are the machines to which special attention may be 
called: The Imperial and the Prince reapers, the 
first with six and the second with four rakes. Both 
these machines are self delivering, and are arranged 
with side delivery in sheaves, and with controlling 
apparatus, The so-called Highland Dropper is also 
a new self-delivery machine with hinged cutter 
bar. It is arranged for back delivery, and is 
fitted with a reel with three gatherers and a rake. 
The mechanism for raising and lowering the plat- 
form for depésiting the sheaves is automatic, and 
the implement, although suitable for almost all 
localities, is especially adapted for the agricultural 
districts of Scotland. A new detail in this machine 
is the attachment between the knife bar and the 
connecting rod, and consists of the addition of a 
small flat locking spring in the coupling pin. The 
older and well-known types made by Messrs. Samuel- 
son are also represented at their stand ; the Omnium, 
provided with controllable rakes; the “ Original,” 
titted with new seat and foot starting gear; the 
Don, a manual delivery reaper with hinged beam and 
a new draught arrangement. Of combined reapers 
and mowers there are several types; the “ P” and 
the ‘** Gem” respectively left and right hand, the “Y” 
a one-horse mower, and a new pattern called the 
Atlas. With the exception of the latter, all these 
machines are provided with Samuelson’s patent 
balanced draught, an arrangement modified in the 
Atlas, by the addition of a compensating lever, 
which still further reduces the draught on the horse. 


act admirab'y in preserving a sharp edge on the 
knives, while their strength permits of a lighter 
form being adopted, which brings the cutter bar 
lower down to the ground. 

Messrs. Everitt, Adams, and Co., of St, Andrew’s 
Works, Ryburgh, Norfolk, show as a new imple- 
ment a two-horse mowing machine which we illus- 
trate on page 56, the specialty of the Eureka Mower 
Company, of Towanda, Pennsylania, Itis peculiar 
in having the beam placed between the wheels, so 
that a direct draught is obtained. The width apart 
of the wheels of course depends on that of the 
beam, the lengths of which vary from 3 ft. to 
6 ft. The knife bar is driven by pinions work- 
ing in internal toothed rings fixed to the main 
wheels, an inclined bar from the gearing on the 
frame being connected to a bell-crank that takes 
hold of the knife bar, and spur gearing is employed 
throughout. The machine is provided with a long 
neck yoke, so that the horses can be placed a con- 
siderable distance apart, and in working one horse 
walks outside the standing grass and the other 
within it; as the implement travels backwards 
and forwards, the grass laid by’the horse’s feet 
when making a cut in one direction is taken by the 
machiue in the opposite direction when working the 
next cut, so that little or no difficulty arises from 
this cause, especially as the fingers can be set close 
tothe ground. ‘The beam, gearing, &c., are sup- 
ported on an inclined rectangular frame, and the 
ends of the beam are carried by small castor wheels, 
but the beam has perfect freedom to move at an 
angle so that it can follow the inequalities of the 
ground. This machine evidently possesses a great 
advantage in its direct draught, and it would appear 
that this more than compensates for any attendant 
disadvantages, since it has been largely used in the 
United States for several years, At an agricultural 
trial at Cincinnati, the average draught per foot of 
eut in the Eureka machine was 28.66 lb. ; the average 
of nineteen side draught machines being 44.63 1b. 

Messrs. Hornsby and Sons, Limited, make a very 
fine display of their ordinary machines, both reapers 
and mowers, but only one, the so-called In- 
nee lays claim to any novelty, and this 
rather from slight modifications than from any new 
combination. It is a large machine with five self- 
acting and manual controllable rakes, and cuts a 
width of 5ft. Messrs. Teasdale and Co., of Dar- 
lingten, exhibit two reapers with especially wide 
cutting bars. Motion is transferred from bevel 
gearing on the main shaft to an inclined spur and 
pinion at the back of the machine, and thence to 
the cutter bar, which has a somewhat longer stroke 
than usual, the object being to pass the points of 
the knives beyond the fingers, in order to obtain 
a cleaner cut, and at the same time to clear them and 
the a of the grass or other obstructions. The 
bar and platform are supported at a point about one- 
fourth from the end, by a small carrying wheel, a 
castor being also added at the end to support the 
platform if the larger wheel aepens over any small 
depression inthe ground. The angle of the fingers 
can be adjusted by means of a ratchet clutch on the 
axle of the larger wheel carrying the platform. The 
width of cut in this machine is 8ft., it is worked by two 
horses, and in suitable country appears to give much 
satisfaction. The Johnston Sevutee Company ex- 
hibit several reapers, mowers, and combined ma- 
chines, but with the exception of their string sheaf 
binder, they show nothing calling for special notice. 
The same comment almost applies to Walter A. 
Wood’s large and very excellent collection, although 
two machines, a reaper with mowing attachment, 
and a back delivery reaper, are entered as new im- 
plements, Altogether this firm shows no fewer 
than eleven of their machines, besides two har- 
vesters combined with string sheaf binders, Messrs. 
W. J. and C. T. Burgess also make a large display, 
though they failed to exbibit their improved binder. 
A special feature in the machine made by this firm 
is the simple mode of securing the cutter. On the 
finger bar, four or five lugs (according to its length) 
are bolted, and beneath these slips a bar, having a 
corresponding number of projections on one side of 
it. When in place on the finger bar, these projec- 
tions lie over the top of the knife, and serve as 








guides to it, at the same time holding it in place, 


In the centre of the bar is a bolt hole through 
which it is fastened down to the finger-bar. ‘I'o 
take out the cutter all that is necessary is to slip the 
bar clear of the lugs, which is done by a small 
lever that serves also.as a spanner, having previously 
removed the centre bolt; the knife can then be 
lifted from its place. 

Messrs. J. Bisset and Sons, of Blairgowrie, show 
their Scotia reaper, in which a large combination of 
gearing, both in sight and out of sight, is claimed 
as “the great improvement of the season.” ‘The 
machine has no rake, but instead, a reel revolving 
over the platform. There is a set of change wheels 
beneath the frame by which two speeds can be given 
to the cutter, and another and more numerous set 
in front of the machine, by which the speed of the 
reel can be varied at three different rates. ‘The 
makers give a great deal of machine for a very 
moderate price, but we imagine the cost of repairs - 
would be considerable. 

Messrs. John Williams and Son, of Rhuddlan, 
near Rhyl, show a very well made reaper, combin- 
ing one or twonovelties. The roller path is mounted 
on trunnions and motion can be given to it at the 
desired moment, either by a lever if the machine is 
manual, or by a series of cams which cause a vertical 
shaft connected with the roller path to rise and fall, 
if it is self-controllable. This firm uses for their 
reapers a malleable iron finger, covered on the 
working face with a steel lining plate, one end of 
which fits into a recess cut a little beyond the groove, 
and the other is secured by two countersunk bolts. 

We must not omit to mention Messrs, Handyside 
and Co., of Derby, who show several very excellent 
mowers, reapers, and combined machines made on 
Phillips’ system, which we have already described 
on previous occasions. There are altogether twenty- 
six exhibitors of this class of implements, several of 
whom, however, only show as agents the machines 
of makers who themselves exhibit. 

Eight makers show sheaf- binding apparatus, 
which we must briefly dismiss for two reasons, 
one because it is impossible to give any clear 
idea of their complicated mechanism without the 
aid of drawings, and the other because they are 
all in a transition stage, and fall far short of the 
objects to be attained—efliciency and durability, 
simplicity being apparently out of the question, 
Messrs. J. and F. Howard appear to have made 
great advances towards the solution oi the problem, 
to which they have devoted much attention and 
inventive skill, to say nothing of excellent work- 
manship. Although exhibiting it, they have de- 
serted the wire binding apparatus in favour of a 
string binder, a very wise decision we think. They 
employ two reels, and make two knots at each 
operation, without in any way adding to the com- 
plication of the apparatus, which we trust to illus- 
trate at an early period, The string binder of 
the Walter A. Wood Company is the one we noticed 
favourably when it was exhibited at Smithfield (see 
page 448 of our twenty-eighth volume.) Since that 
date it has been somewhat modified and improved, 
Mr. George Spencer, of Duffield, Derby, has 
entered on the dubious track of sheaf-binding inven- 
tion, and shows two machines, one developed from 
the other, and so somewhat better, but this unfortu- 
nately was broken in transit and could not be 
operated. The corn delivered from the reaper to 
the platform of the apparatus, which is attached to 
the reaper, is lapped round with a string by means 
of the mechanism started by the driver; the string 
is carried in a casing mounted on a centre, this 
casing being extended in a long hollow arm, reach- 
ing to the position occupied by the centre of the 
sheaf; this arm revolves with the string which is 
thus taken round the sheaf at the same time that a 
bar or tongue with a rasping surface is brought 
into close contact with its underside, and rubbed 
to and fro in an ingenious way, so that the 
end of the string is twisted about that part 
binding the sheaf. As far as the fastening goes it is 
tolerably good, but to succeed in this is to over- 
come one of the minor difficulties only of the process. 
Both Messrs. Hetherington and Co., of Manchester, 
and Messrs, Samuelson and Co, exhibit the binder 
devised by the Marsh Harvester Company, of Syca- 
more, Illinois. Messrs. W. and C. Woolnough, of 
the Ceres Iron Works, Kingston-on-Thames, have 
also come forward as inventors in this direction. 
Their machine is entirely independent of the reaper, 
and travels over the harvest field separately. 
It collects the corn by means of a set of curved 
tines, and when enough for a sheaf has been 








gathered, throws it over on to a cradle, when it 
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comes into the sphere of the binding machinery, 
which in its present state resembles a combination 
ot a sewing machine and a turret clock. That it 
may be simplified, or, more probably, — away to 
make room for an arrangement better adapted for 
the purpose is very possible ; meanwhile the fact that 
this binder is a machine independent of the reaper 
gives it a special feature, and a very possible nega- 
tive advantage, since when it broke down on the 
field the damage would be self-contained, and would 
not interfere with the reaping operations, 

As we said above, a vast deal remains to be done 
before a practical binder can be put into the market in 
this country, that is a binder by which the work can 
be done, not only cheaper but better than by hand ; 
which will stand the rough usage of the harvest field, 
and will not require the frequent service of a trained 
mechanic to repair it. The lead which the Americans 
gave us of the use of wire has been practically 
abandoned by inventors in this direction, which is so 
far good, since the prejudice, more or less well 
founded, would have prevented even a good machine, 
—could one be devised—from being adopted. The 
successful use of string is undoubtedly more diffi- 
cult, and involves the use of more delicate mechanism. 
Messrs. Howard and the Walter A. Wood Company 
have, we believe, made the greatest advance towards 
success, but even they are, we fear, far from having 
achieved it. It is one thing to tie up a sheaf- 
simulating bolster more or less indifferently well in 
the Show ground, and another to pass through the 
ordeal of actual trial, or even of a season’s work. A 
successful binder will in any case be an expensive 
addition to a farmer’s plant, and must work steadily 
year after year without a costly bill for repairs, 


THRASHING MACHINES. 

Although the number of thrashing machines ex- 
hibited this year does not fall far, if at all, below 
the average, the absence of anything like novelty is 
remarkably evident. All the principal makers, 
Marshall, Clayton and Shuttleworth, Ransomes, 
Sims, and Head, Turner, Ruston and Proctor, Robey, 
&c., show machines of their standard types and 
workmanship. But from all these it is ditficult to 
find details in improvement of sufficient importance 
to comment upon. Messrs. Nalder and Nalder, of 
Wantage, to whom a silver medal has been awarded, 
show their combined elevator and thrashing ma- 
chine, which was exhibited for the first time at 
Kilburn last year, and afterwards at Smithfield, 
with some small modifications. They have also 
added a set of shear legs to their machine for lift- 
ing the drum, a device which we illustrated and 
described last week, and therefore need not again 
refer to it. Of the elevator we published drawings 
and description in our twenty-seventh volume, 
page 540, and again on page 448 of our twenty- 
eighth volume. ‘The thrashing machines of Messrs. 
E, R. and F. Turner, of Ipswich, are fitted with 
Brinsmead’s new double action shakers, in much the 
same form as they were shown at Kilburn last year, 
but without any springs. These shakers, which 
are made in two parts, are attached to a crossbar at 
one end, and supported by a crankshaft-in the 
middle of their length in such a way that the mo- 
tion of the shaker in the middle is about twice that 
at the ends, the object being to give an ad- 
ditional movement to the straw as it advances, and 
secure a more efficient shaking before it is dis- 
charged. We trust shortly to illustrate this arrange- 
ment. Messrs. Hornsby and Sons, Limited, show 
a drum safety guard fitted to some of their ma- 
chines. It consists simply of a large casing placed 
over the drum, the sora to which can be closed 
by a hinged door attached to the casing, the top of 
the latter being large enough to serve for a plat- 
form, on to which the wheat is delivered to the man 
who stands up to his work of feeding; should this 
man fall forward, he closes the hinged door, and 
shuts off all opening to the drum, which, however, 
when open is not sufficiently large to allow of any 
one falling in accidentally from above, 

FooD-PREPARING IMPLEMENTS. 

Messrs. Everitt, Adams and Co., of Ryburgh, 
Norfolk, show a large four horse-power chaff- 
cutting, cleaning, and bagging machine, that pos- 
sesses many points of merit, The machine has a 
mouthpiece 18 in. wide, and the bottom of the trough 
is formed of an endless travelling band which carries 
the chaff forward to the feeding rollers; these 
rollers are driven by gearing, the motion being con- 
trolled by a reversing clutch, The starting, stopping, 
and reversing lever is also adapted as a safety attach- 
ment, It consists of a wide plate extending over 
the top of the trough, and at the back of the rollers, 





This plate is hung on levers, and accurately balanced 
so as to move very freely. Connection is made be- 
tween it and. the clatch, so that the machine is con- 
trolled by throwing it backwards or forwards. The 
plate is hung sufficiently beyond the rollers to make 
it impossible for any one to place his hand or arm 
between them without throwing over the safety 
plate, and reversing the action of the machine. The 
cutting wheel is of large diameter, and is fitted with 
five knives, to which are attached, at right angles 
to these, as many flat bars or plates, which serve 
the double purpose of beaters and elevators. As the 
chaff is cut, the action of the revolving beaters is 
very efficient in thoroughly cleaning the chaff, and 
at the same time in projecting it upwards through a 
trunk and inclined discharge passage to which the 
bags are attached. ‘This machine, which is well 
made, is mounted on wheels so that it can be easily 
moved from place to place. 

Messrs. Hunt and Tawell, of the Atlas Works, 
Earl’s Colne, Essex, have two novelties in chaff 
cutters and corn crusher:. In the larger of these, the 
corn crushing mill is attached to the frame of the 
cutter, and is furnished beneath with two serrated 
rollers on the same shaft, One of these is adapted 
for crushing corn or beans, and the other for oats, 
the bottom of the hopper being provided with a 
hinged diaphragm plate, which is closed over one 
or other of the rollers according to the material 
being treated. The rollers work against a cast-iron 
plate fixed to the frame of the mill; along the line 
of contact a groove is formed in the plate, in which 
plate a steel bar with a sharp projecting ridge is 
inserted, By this arrangement the fixed cutting 
edge can be easily and cheaply renewed. The chaff 
cutter is of Messrs. Hunt and Tawell’s usual type, 
except that a spiral spring is placed around the 
shaft of the fly-wheel. When in use this spring is 
compressed, but when the implement is employed as 
a corn crusher the nut holding on the fly-wheel is 
slacked by a spanner, and the spring forces the 
wheel forward, so that the knives do not come in 
contact with the mouth of the chaff cutter. The 
second implement is much like the one just de- 
scribed, excepting that the mill has only one roller 
and no diaphragm in the hopper, so that it is useful 
for crushing corn or beans only. 

Messrs. Perkins, Paternoster, and Burlingham, of 
the Exchange Ironworks, Hitchin, have a good and 
varied exhibit of corn and seed screens. ‘lhe ordi- 
nary form of polygon screen made by this firm is 
well known; the surface of the screen is made of 
sheet zinc perforated with round holes, and the 
separation depends upon the shape not the size 
of the seed; round grain falling freely through 
the perforation while the anges ones > past and 
are discharged at the end. The shape of the screen 
secures a much better agitation of the seed than is 
possible with a cylindrical form. The dressing and 
winnowing machines are fitted with two novel and 
very efficient devices. The ordinary flat sieves are 
replaced by screens made with broad corrugations. 
In the frame beneath this screen are fixed a number 
of horizontal bars, one bar beneath the centre of 
each corrugation, the position of the rod being such 
that its centre corresponds with that of the curve of 
the corrugation in the screen,, On these bars are 
hung a number of wooden strips about 6 in. wide. 
These are hung on the centre, so that they are 
balanced and free to swing to and fro, the length 
being such that they are just in contact with the 
underside of the screen, When the latter is put into 
rapid motion, the wood strips are caused by the 
slight friction with the screen to swing rapidly 
backwards and forwards, effectually clearing the 
perforations in the sieves, and preventing any 
choking up. In the winnowing machines wade by 
these manufacturers the same system of clearing the 
screens is employed, and the latter are given a to- 
and-fro motion instead of an oscillating one, The 
most important feature in this class of implements, 
however, is the blast regulator. On the spindle of 
the fan is mounted a spring governor, which opens 
and closes with the variations in speed, and in doing so 
opens and closes partially the discs which are placed 
over the air apertures. By this arrangement no 
irregularity in speed produces any effect on the 
amount of air delivered by the fan. Messrs. 
Perkins and Co. also show a bet! ingeniously 
arranged automatic malt screen. ‘This screen is 


made of wire wound round a large conical frame 
about 3ft.in diameter and 5 ft. long. The screen 
thus formed is mounted on a central shaft at a steep 
angle, and runs in top and bottom bearings placed 
in a wooden frame, the lower part of which is used 





as a receptacle for the dust, &c., while the malt is 
delivered into a reservoir from the small and lower 
end of the screen. At the upper end of the latter 
are a series of chambers arranged tangentially 
around an circular drum fixed to the shaft, and con- 
centric to and within the screen. These chambers are 
about Qin. in depth, and the plates forming the bottom 
do not come in contact with the screen, but leave 
sufficient space for the malt to pass. The latter is fed 
into the chambers from a hopper above, and the 
falling weight is sufficient to cause the screen to 
revolve at considerable velocity, the malt flowing 
through the chambers into the screen, down which 
it travels spirally, and allows the impurities to fall 
through into the receiver beneath. 

A variety of firms exhibit root pulpers, turnip 
slicers, mills, &c,, of their ordinary standard types, 
amongst them may be mentioned Messrs. Richmond 
and Chandler, Manchester; Messrs. Williams and 
Son, Rhuddlan ; Messrs, Wood, Cocksedge, and Co. ; 
Messrs, Handyside and Co., Derby; Messrs. Picksley, 
Sous, and Co.; Messrs. E. R. and F, Turner, of 
Ipswich ; Messrs, Jeffrey and Blackstone, and many 
others. Flour mills and dressing machines are 
also numerously exhibited. Messrs. A. N. Childs 
and Son, of 70, Fenchurch-street, show examples 
of the Wegman mill with porcelain rollers instead 
of stones ; these machines were exhibited at Kilburn 
last year, and noticed by us on that occasion. 
Messrs. James Walworth and Co., of the Albert 
Works, Bradford, havea number of machines, in- 
cluding centrifugal flour dressers, bolting machines, 
barley and malt aspirators, bran and middlings 
sorters and so forth. Messrs, Davies and Meade, 
of Charter-street, Liverpool, make a display of 
mills, flour-dressing machines, and an assortment 
of French burr millstone of good quality. Messrs. 
Hind and Lund, of the Atlas Works, Preston, 
exhibit a large centrifugal silk flour-dressing ma- 
chine, wheat-polishing machines, and a number of 
similar appliances for millers. Messrs, Houghton 
and Co., of the Victoria Mills, Grimsby, also show 
a centrifugal flour-dressing machine. 


AWARDS, 

Six medals have been awarded by the Council of 
the Royal Agricultural Society to different exhibitors, 
as follows: A special silver medal to Messrs. J. 
and H. McLaren, of the Midland Engine Works, 
Leeds, for Darby’s broadside steam digger. Messrs, 
G. W. Murray and Co., of Banff Foundry, Banff, 
received a silver medal for their two-row potato 
entre (Murray and Ferguson’s — essrs, 

ohn Crowley and Co., of Meadow Hall Iron Works, 
Sheffield, received a silver medal for their new 
pattern of horse gear. Messrs. Barford and Perkins, 
of Queen-street Works, Peterborough, North- 
ampton, obtained a silver medal for their self-lifting 
cultivator. To Messrs. Charles Burrell and Sons, 
St. Nicholas Works, Thetford, was awarded a silver 
medal for the Everitt and Adam’s Universal plough- 
ing and traction engine ; and to Messrs. Nalder and 
Nalder a silver medal for their combined straw 
elevator and thrashing machine. 


With the miscellaneous exhibits at the Carlisle 
Show we have dealt in a separate article in the 
present number, 





BRIDGE OVER THE VOLGA, 

In our number of July 2 we published a two-page 
engraving of a bridge over the River Volga, near Syzran, 
on the Batraki-Orenburg Railway, while on page 4 of 
the same number and page 30 of our last week’s issue 
we published further engravings of this work, On pago 
52 of our present number we give a further perspective 
view showing the mode of placing the girders in position. 
Next week we shall complete our series of engravings of 
this bridge, and we shall then describe the structure in 
detail. 





SEVERN TUNNEL Rattway.—The breakdown of one of 
the large pumps on these works, mentioned by us last week, 
is more serious than we anticipated. It that a new 
Cornish engine had just been started, and after about ten 
hours’ working the pump broke down, i.¢,, the working 
bucket was torn in two, and the working barrel burst. 
The cause of this is believed to be working too fast after’ 
such a short start. This Y an’ is one of the it in the 
country, being 38 in. in diameter and 9 ft. stroke, worked 
by a fam Ginie te. Sa = 10 ft. a 
‘The engi e improvements, wrought-iron 
beam, pace do condenser, parallel motion, both ends of main 
beam, and every thing fitted up in the best manner. The 
cost of the engines erected was more than 12,0001. This 
breakdown will cause some delay. 
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except in the time allowed for the completion of the 
work so well begun by their predecessors. 

We pointed out at the time that the task which 
the old Committee was appointed to perform was 
far more difficult than the officials at the Admiralty 
supposed it to be. The immense mass of evidence 
they collected from the most experienced engineers 
and others connected with steamships throughout 
the kingdom only served to show that the actual 
cause of corrosion in the boilers of the Royal Navy 
and merchant service, since the adoption of surface 
condensation, was not even suspected by engineers, 
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THE ADMIRALTY BOILER 
COMMITTEES. 

Ir is now more than two years since the new so- 
called ‘* Limited Committee” was appointed by the 
First Lord of the Admiralty to continue and com- 
plete the investigations commenced by the first 
Committee on Boilers. We expressed our dis- 
approval at the time (vide ENGINEERING, Vol. xxv., 
pp. 263 and 389) of this act of the Admiralty on 
the ground that much time would be lost in the 
members of the new Committee acquiring the neces- 
sary training to take up the investigation at the 
stage where the old Committee had to leave off, 
Subsequent events have served to show that our 
misapprehensions were well founded. It will be in 
the recollection of our readers that the original 
Committee was appointed in June, 1874, and con- 
sisted mainly of members who were in a position to. 
give their undivided attention to the important 
task entrusted te them, and the manner in -which 
their duties were performed testified to’ the com- 
petence of the members. The ‘‘ Limited Committee” 
on the other hand consists mainly of members who 
hold important posts under the Admiralty, and have 
consequently but little time to spare for the work 
the Committee was appointed to carry out. The 
principal members are consulted on points of im. 
portance by the two chief engineers of the Royal 
Navy, who, with the chemist, virtually constitute 
the working portion of the Committee, which there- 
fore fully merits the title ‘‘ Limited Committee” that 
has been officially conferred upon it, Unfortunately 
this Committee appears to be limited in everything 


hemists, and others, who were regarded as know- 
ing something about the matter. Instead of being 
able to gather anything positive from this evidence, 
and reporting at once as to the best means of pre- 
venting the various kinds of corrosion from which 
the boilers in the Navy suffer, the Committee had 
to start afresh to find out and prove for themselves 
that the corrosion in marine boilers worked in con- 
nexion with surface condensers is mainly due to the 
presence of air or oxygen in the water, aggravated 
in some cases by the hydrochloric acid set free 
by the decomposition of the chlorides contained 
in sea water. As the old Committee forcibly 
pointed out in their third report the injurious 
action of the oxygen was very much aggravated by 
the practice of working the boilers intermittently 
when at sea, the boilers being frequently used as 
fresh-water tanks, and as sea-water ballasting tanks 
to assist in trimming the vessel when under sail. 
These conditions of working were shown to be 
about the very worst under which the boilers could 
be placed having regard to their durability, the 
practice being due to divided responsibility. The 
Committee then had to imstitute various sets of ex- 
periments on a small as well’as on a large scale, in 
the laboratory as well as in boilers in actual work, 
in order to satisfy themselves as to the adequacy 
and efliciency of the means they considered most 
likely to remove the cause and arrest and prevent 
the corrosion, ‘The nature of the task the Committee 
found they had undertaken was misunderstood by 
those at head-quarters and the difficulties they had 
to encounter were under-estimated, In consequence 
of this misconception the delay in the appearance 
of the third report; which is dated August, 1877, 
was severely commented upon in the House of 
Commons by those who could not be expected to 
understand the difficulties that had been met with 
or the unexpected change in direction the investi- 
gation had taken, 

The old Committee had made three reports, but 
it was hastily dissolved before some of the most im- 
portant experiments were completed, ihe results of 
which should have been embodied in a fourth re- 
port. In fact, the results of the last twelve months’ 
work of the old Committee have not, so far as we 
are aware, yet been printed, which is an injustice 
not only to its late members, but to all-who are in- 
terested in the results of their work. It is to the 
long delay in the appearance of this fourth report 
from the hands of the new Committee that we wish 
to draw attention, as it is, considering the time that 
has elapsed, undoubtedly a fit subject for inquiry in 
the House. This report should contain the con- 
clusions arrived at by the “ limited” Committee, ‘not 
only from the unpublished results of the labours of 
the old committee placed in their hands, but also by 
this time from their own observations as to the 
actual causes of deterioration, and the measures they 
recommend for removing these causes, and prevent- 
ing or removing their effects. 

Some further valuable experiments, to show the 
efficiency of zinc in preventing corrosion, others to 
determine the effect of working boilers with the 
water at much higher degrees of density than are 
usually considered advisable, and some to decide the 
relative resistance of various kinds of iron and steel 
to different forms of corrosion in -different parts of 
the boiler were undertaken by the old Committee, 
the results of which and others, no doubt since car- 
ried out by the present one, should appear in the 
long delayed report. ‘The application of zinc, and 
working at very high densities, have been carried 
out in practice with surprisingly satisfactory results 
in ngs 3 vessels in the mercantile marine. Voyages 
to or from Bombay and Calcutta have now been 
made for something over two years without blow- 
ing ‘out, scumming, or changing the water in the 
boilers, further than to make up the unavoidable 
waste by introducing sea water. “Lhe density in 
some cases with tight condensers has not exceeded 
eight or nine ounces to the gallon on arrival in port, 








whilst in others it has reached, with leaky con- 


densers, over thirty ounces to the gallon, or more 
than six times that of the sea without incurring any 
injury whatever to the boilers. But lately boilers 
have made the round voyage to Calcutta and back 
without having the water changed further than to 
make up the waste from the sea, and the density 
has not exceeded 17} ounces to the gallon on the 
vessel’s return to port. This treatment, with the 
aid of zinc properly fitted on Phillips’ plan, appears 
to prevent corrosion, if not altogether, at any rate 
to the degree that is found in land boilers using 
good fresh water; while the heating surfaces are found 
nearly free from scale or deposit, resulting, as would 
be expected, in an immense saving of fuel. We 
mention this merely to show what has already been 
done in this direction by the mercantile marine. In 
the third report of the old Committee mention is 
made of an experiment in this direction with the 
boilers of one of the steam tugs at Devonport. 
These were worked continuously over five months 
with the same water, and without opening. The 
actual steaming time, however, in the tug could not 
have been much more than one-third that of the 
boilers above mentioned. The density reached only 
264 deg., or a little over 24 times that of the sea. 

e understand that last year a new ‘Steam 
Manual” made its appearance, This manual con- 
tains regulations and instructions relating to the 
machinery of Her Majesty's ships, and a copy was 
furnished to every commanding officer and engineer 
officer serving under the Admiralty. Some of the 
instructions in this manual relating to the 
ment of boilers are diametrically opposed to those 


rin the circular of 1874, and prove clearly, if any 


proof were needed, the value of the results arrived 
at by the old Committee. It would be interesting 
to know why the results of the investigations of the 
Boiler Committee, so far as they relate to the work- 
ing of boilers in the Navy, have been so strictly re- 
served for the exclusive use of the Royal Navy, 
when the steamship owners and others connected 
with the mercantile marine met the Admiralty in 
such a liberal spirit when the old Committee was 
appointed. The owners of steamships were con- 
sulted about the formation of this Committee in the 
first instance, which makes it appear more strange 
that they should have been ignored when these in- 
structions were issued. 

We may mention one point of some importance 
contained in the second report, p. 183, dated as far 
back as March, 1875; in the shape of a recommen- 
dation “ That the furnaces and fireboxes of a set of 
cylindrical boilers’ be made alternately of steel and 
iron plates of equal thickness, and the shells of the 
same boilers.of iron and steel arranged in alternate 
rings, the feed being introduced so as to act equally 
on both metals.” This recommendation appears to 
have been acted upon up to the point of orderin 
the boilers to be made as above, but the vesse 
having the first set of boilers on board was only 
commissioned in the latter part of the year 1878. 
Had the recommendation been acted upon more 
promptly something definite might have been arrived 
at ere this, as to the relative durability of iron and 
steel in actual practice. The average life of various 
classes of boilers in Her Majesty’s Na revious to 
the appointment of the old Committee did not exceed 
the time that has elapsed since the above recom- 
mendation was made, and there cannot have been 
any difficulty in finding a suitable vessel for these 
experimental boilers in a shorter time than three 
years. When the report we have been so long 
waiting for makes its appearance, perhaps we may 
find some reference e to these and the other set 
of ‘boilers that were lying at Sheerness Dockyard 
towards the end of 1878. 





THE EXHIBITION OF PRINTING 
MACHINERY. 

WE this week conclude our notice of some of the 
exhibits at the Exhibition of Printing ney 
Stationery, &c., now open at the Agricultural Hall, 
but without attempting anything like classification, 

Messrs. Laurence and Co., of Farringdon-road, 
London, show several apparatus of minor import- 
ance; amongst others an undercutting machine, in 
which the knife comes up from beneath the table; 
a quire-folding machine, which consists of a table 
with a wide slot down the centre, through which the 
fold-bar rises and falls. The motion of this folder 
is regulated by acam which brings it down at the 
moiment that the > isin position. A set of ta 
running underneath the table direct the fol 








papers down to a box in which they are received. 
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The same makers also show a rotary paper perforator, 
in which one or more sets of circular cutters are 
mounted on two shafts, driven by gearing. The 
upper cutter is provided with teeth, the lower with 
corresponding recesses, so that they form a con- 
tinuous punching apparatus. 

Mr. Aug. Brehmer, of 3 and 4, Moor-lane, 
London, exhibits some book wire-binding machinery, 
of which only a general idea can be given without 
drawings. In using this machine each sheet of the 
book to be bound, after being folded, is laid upon 
the table of the machine, upon a piece of thick bind- 
ing canvas. A series of headstocks containing the 
wire is then brought down upon the sheet, the 
wire is driven through the book, and the ends are 
closed by clinchers beneath. The next sheet is 
then applied to the first, and so on, until the 
whole book is bound. The binding wire is received 
by the upper row of headstocks, the number of 
which varies with the size of the work to be done. 
"Lhe wire is fed off reels (each headstock has a reel) 
at the side of the machine by an intermittent feed, 
and enough to make one binder is fed through a pair 
of roliers ; it is then held by a small mandrel in the 
headstock, which prevents its middle portion from 
bending as the cutting operation is going on. This 
latter is done by means of two cutters which slide 
down on each side of the wire, and cut it to the 
right length, after which they continue their travel, 
bending down the ends of the wire, until they are 
arrested by two stops attached to the headstock. 
The same process is going on in each headstock, and 
the series then descend upon the sheet to be bound, 
and the wire is driven through the sheet and canvas 
by a staple driver which is fixed above the cutters, 
and is worked down to the portion of the book 
which is brought up against the wire heads. At 
this moment the clinchers are brought from beneath, 
against the underside of the book, and the clincher 
head bend the wires inwardly, finishing the work 
by a sudden blow, by which the ends of the wire 
are folded quite flat, This action is again repeated 
on another sheet, and so on until the book is 
finished ; the piece of cloth which had been placed 
over the back, is then severed from the rest, and 
the book is taken out of the machine finished as 
to the fastening in of the leaves. Mr. Brehmer 
exhibits three of these machines for different sizes 
of books, and varying as regards the number of 
headstocks, wire reels, &c. Another and simpler 
binding machine is exhibited, in which 250 or 300 
wires already cut are placed along a bar, and the 
sheet to be bound is opened on asaddle. By means of 
a treadle beneath the rivetting head at the end of the 
bar just mentioned, this headstock is brought down 
upon the book, a wire having been previously allowed 
to pass on to it from the bar, and this is forced into the 
book at the same time as a clincher from beneath 
turns down theénds. Some of these machines have 
but one of these holders, in which case the binding 
has to be repeated along the sheet as often as re- 
quired, but larger ones are made for driving in 
two, three, four, or five wires at the same time. A 
book rounding machine is also exhibited by Mr. 
Brehmer, in which the book is fixed between two 
clamps, and a rounding beam is then brought to 
bear upon the back and forced from one side to the 
other until the desired shape is obtained. A feature 
in this machine is that the table recedes as the 
rounder exerts its pressure, so that the book is not 
too roughly handled, 

Messrs. Waterlow and Sons, of London Wall, 
show a large group of miscellaneous exhibits, 
amongst others the stylographic jpen, an American 
device recently introduced into this country. It is 
an admirable specimen of workmanship, and is 
very ingeniously designed. The handle of the 
pen is also the ink reservoir, but it contains be- 
sides, a hollow stem projecting beyond the lower end 
of the handle into the cover which terminates in 
the writing point. The upper end of the stem 
is open to the air, but is closed with a screw cap 
that covers a small hole admitting air into the stem. 
To the lower end of the latter a light spiral gold 
spring is attached, carrying at its vuter end a fine 
iridium-tipped needle point. This needle is pro- 
tected by the cover which screws into the stem, 
and which terminates in a hollow iridium point, 
through which the end of the needle projects 
slightly and plays up and down as the point of the 
pen is passed over the paper, every slight motion of 
the point pumping down a small supply of ink, 
while air enters from the top of the pen down the 
stem already mentioned, and through a small hole 
at the foot of the stem. The point is protected by 
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a cap, which is fitted on to the top of the handle 
when the pen is in use. These pens are all of 
American manufacture, and we doubt whether it 
would be possible in this country to produce so 
well-finished a combination of vulcanite and metal. 
Messrs. Waterlow and Co.’s collection of machines 
for making and printing railway tickets is interest- 
ing. The firat in the series is a cutting machine, 
in which the cardboard is divided up into strips 
about 4 ft. long, the width being regulated by a 
gauge. The next process is that of cutting the 
strips into small pieces the size of the tickets. This 
is done by means of two sets of cutters, one set in a 
movable holder, and the otherin the frame. As the 
tickets are sheared they fall into boxes beneath. 
The next instrument of the series is a more com- 
plicated one; by it the tickets are numbered, 
scored, and printed. The blanks are placed in a 
hopper on one side of the machine, and are caused 
to pass one at a time along a conductor, beneath 
which are placed three separate attachments; by 
the first the numbers are printed, the next is the per- 
forator, and by the last the rest of the matter on the 
ticket is printed. The type is set on rollers which 
revolve, and as one ticket passes over the last roller, 
the one finished before it travels up a hopper similar 
to that down which the blanks are descending. If by 
accident the ticket becomes misplaced or bent in the 
process, a bell is set ringing, and the machine is 
stopped. This machine turns out from 8000 to 
10,000 printed tickets an hour, The next of the 
series is intended for counting the printed tickets in 
order to check the issue, and to prevent any dupli- 
cates or imperfect ones to besent away. It consists 
of a hopper in which the tickets to be checked are 
placed, and down which they fall one by one 
through a grooved passage, coming in contact at one 
point with a counter, which records the number 
passed. Another exhibit is a small tying-up ma- 
chine for making up the tickets in packets, anda 
number of ticket-dating machines are shown. A 
small contrivance for preventing falsification of 
cheques is also exhibited by Messrs. Waterlow ; it 
consists of a case containing a series of wheels 
on which are a set of figure punches, the whole 
being acted upon by a lever. There is an index 
on which the amount to be 
punched is first set, which arranges the figures on 
the inner wheel in their proper order ; the cheque 
is inserted in the side of the machine, and brought 
beneath the punching-wheels, the lever is then pulled 
down, and the cheque is withdrawn punched with 
the required number. 

The Compo- Lithographic Company, of 161, 
Weston-street, London, S.E., exhibit a number of 
their hecktographs, which have some slight novelty; 
the reproducing surface is of a composition similar 
to that so well known and made of white glue, 
glycerine, &c. In this apparatus the compound is 
spread in a thin layer over a frame, and after the 
transfer has been made and the copies printed, the 
residue of ink works gradually to the k of the 
composition, leaving the surface fit for another 
process, Several frames are contained in each case, 
so that those which have been used may have time 
to get into working order again. A number of re- 
pee apparatus are shown by other exhibitors, 

ut are, except that just mentioned, too well known 
to need description. 

Messrs. Latham Brothers, of Bolton, Lancashire, 
show several machines, among which may be 
mentioned a round-hole perforator, a trimming 
machine, and a stabbing machine for book sewing. 
The round-hole perforator consists of a triangular 
shaft on which are placed movable perforators, 
having drums beneath them also movable, which 
have holes cut in them to receive the punches above. 
The sheets of paper to be perforated are fed into the 
machine five or six at a time, and are gripped by 
the lower drum, which holds them in the right 
position. These drums and perforators are then re- 
volved, and the qe passed through, several 
lines of perforations being done at the same time. 
A gauge regulates the length of paper to be per- 
forated. In the trimming machine a circular knife 
revolves at a high speed above a table having a to- 
and.fro motion up to the cutter. 

Messrs. Fenner and Appleton, of 77, St. John- 
street, London, exhibit a number of small machines, 
including stamping presses and envelope cutting 
and folding machines. 

Messrs. G. and W. Bertram, of Sciennes, Edin- 
burgh, exhibit some of their paper-cutting machines 
with revolving cross-cut knives, at ype of which this 
firm have been making a large number, The one 


in motion at the Agricultural Hall cuts from seven 
continuous rolls of paper at once, all being fed up to 
the revolving knife between two feed rollers. The 
cutting is effected by one or two knives, according 
to the size of sheet required, mounted on a re- 
volving drum, the knives cutting after the fashion 
of shears against a fixed steel bar. By means 
of change pulleys on the feed rollers, different 
sized sheets can be produced, and one or more re - 
volving knives fixed between the feed rollers, while 
the knife bar cuts the paper longitudinally in 
two or more strips, and at the same time trims the 
outside edge before it is separated into sheets. It is 
obvious that with a continuous feed the cut of the 
paper would not be at right angles to the edge 
unless the whole length of knife were to cut at the 
same moment ; since this, however, is impracticable 
and the knife is mounted spirally, the kuife frame 
has to be placed at an angle to the feed rollers, to 
insure perfect exactness in the length of sheet, and 
as this cannot be obtained by pulleys only, unless 
an inconvenient number were used, an expanding 
pulley ranging in its diameter from 2] in. to 23} in. 
is employed, and the driving belt is made of 
india-rubber. The machine is altogether a very 
good specimen of its kind, and ap to do its 
work well. We find in addition a collection of pulp 
straining plates on Messrs. Bertram’s stands, which, 
as specimens of superior workmanship, deserve 
attention. They are of cast brass with stiffening 
ribs at the back, and slots ranging in width 
from ;'; in. down to that of the thickness of writ- 
ing paper; these slots are cut by rotary saws, and 
countersunk at the back with a rotating tool, so as 
only to leave a small thickness for the pulp to 
pass through. The plates when in operation are 
mounted in horizontal oscillating frames, for the 
pulp to pass over before entering the paper-making 
machine, and the different widths of slots are for 
coarse and fine qualities. The finest of these 
plates, as well as some specimens of cold and 
and steam heated chilled cast rolls for paper 
calendering, is excellent. 

The proprietors of the Daily Chronicle have on 
their stand, besides a variety of raw materials 
and paper stuff, a large roll of paper such as is used 
in their printing works, but of exceptional dimen- 
sions, to show the capacity of paper-making ma- 
chinery. Thisrol] contains an endless band of paper 
110 in. wide and about 5 miles long, and is minu- 
factured on a machine made by Messrs. G. and W. 
Bertram, of Edinburgh, the rolls of which are 125 in. 
wide, and it is said to be the largest paper-making 
machine in the world. 

A well designed ruling machine is shown in opera- 
tion by Mr. John Shaw, of Horley, near Hudders- 
field. The sheets of paper are fed in between two 
feed rollers and are received by an endless band of 
flannel on which they travel, held down by anumber 
of fine endless threads until they have completed their 
run through the machine and are ruled on both sides, 
This ruling operation is as follows: Close behiud 
the feed rollers is a trough containing the ink, 
which is conveyed by capillary attraction through a 
pair of wicks or flannel strips on to a pad below of 
similar material, to which the pen or rather series of 
pens are attached. ‘The latter consist of fine pieces 
of brass bent into a channel and soldered at the 
required distances to a long strip of brass. The 
ink runs down in the little channel and rules a line 
on the paper, upon which the ends of the pen or 
series of pens simply rest by their own weight. If 
the machine is running and no paper fed in, the 
lines are ruled on the endless travelling band, but 
the small quantity of ink is rapidly absorbed by 
it. The paper after being ruled one side travels 
a little distance to allow the ink to dry before it 
reaches a cylinder round which it winds, exposing 
its reverse side to a similar process of ruling, after 
which it is carried back nearly to the point where 
it first entered, and thrown out on toa delivery band. 
By a simple striking arrangement it can also be 
made to deliver after only one side has been ruled, 
and a single ruling machine on this same principle 
is also shown by Mr. Shaw. Both ruling machines 
are fitted with an arrangement lifting the ruling pen 
off the paper automatically, so that headlines or 
vertical columns can be ruled on this paper, stopping 
and starting at any desired point. ‘The machine 
being almost entirely constructed of wood, it is ne- 
cessarily not quite so exact as one made of metal, 
but seems to answer well for ordinary ruling work. 

Messrs. Bradbury, Wilkinson, and Co., of Lon- 
don, show in operation a copper-plate printing ma- 








chine, in which the tedious processs of handwork is 
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cffected at about ten times the speed, a large octavo 
plate being printed at the rate of 500 per hour. 
The machine consists of a cylinder upon which the 
copper plate, steel-faced by Messrs. Bradbury's 
process, is fixed, the curving and adjusting of the 

late requiring not longer than about 20 to 30 minutes. 
ates is done in the ordinary manner by rollers, 
and the principal point of novelty is the arrange- 
ment for removing the superfluous ink. This 
is obtained by means of a cushion curved to suit the 
curvature of the plate moving very rapidly to and 
’ fro while the plate is slowly turning towards the 
table upon which the impression takes place. 
Between this rubbing cushion and the plate there is 
an endless cleaning band made of a loosely-woven 
cotton material, which travels from a roller above 
between the two surfaces up again to another roller, 
presenting constantly a clean surface to the plate. 
This band removes and absorbs all the superfluous 
ink, and a second, third, and fourth band, similarly 
fitted and passing over a rubbing cushion, finally 
polish and perfect the plate as it passes under them, 
in fact they do the work commonly done in the hand 
process by the palm of the operator's hand. When 
printing the octavo plate, only two of the rubbing 
cushions were being used, one for cleaning and one 
for perfecting, three or four being required for larger 
plates and finer work. The cleaning bands are re- 
moved and washed when saturated with ink, and 
can then be re-used. We understand that at their 
works in Farringdon-road Messrs. Bradbury, Wilkin- 
son, and Co. have had a similar machine, but for 
flat plates, at work for some time, and have done a 
large quantity of good work upon it. 

The absence of large printing machinery, particu- 
larly of rotary presses, is naturally accounted for by 
the difficulty in erecting and adjusting printing 
machines of large size, especially for so short a 
time of exhibition as a fortnight ; nevertheless there 
are several of considerable proportions. A single 
cylinder machine presenting a few novel fea- 
tures is shown by Messrs. Fieldhouse, Elliott, 
and Co., of Otley, Yorkshire. ‘The bearings carry- 
ing the distributing rollers for the inking table are 
all mounted on pivots, so as to enable the rollers 
to be set in various diagonal positions; they also 
have an arrangement by which the rollers are always 
lifted clear over the type as this passes under them, 
a result very simply obtained by little cams, acted 
upen by the travelling table itself, and altogether 
this machine is a good job of its kind. A very fine 
printing press for lithographic work with excep- 
tionally good and exact register and a new and very 
effective take-off arrangement, is shown by Messrs, 
G. Mann and Co., of Leeds; the machine is doing 
some really artistic colour work in the Exhibition, 
and attracts deserved attention, but it would be 
difficult to describe it satisfactorily without the aid 
of diagrams. 

It might here be mentioned that both the first 
steam-worked paper-making and printing machines 
were invented and made within this century, 
and drawings of both are exhibited at the show. 
The former, by the firm of G. and W. Bertram, of 
Sciennes, Edinburgh, bears date 182], the latter 
by Messrs. Bryan Donkin and Co., of London, 
is dated 1814. On the stand of the latter is 
also shown an arrangement for sharpening the 
steel roll bars and plates oi rag engines, without re- 
moving them from their position, the tool being 
fixed across the rag engine trough, and the cutter 
or steel chisel travels along the edges like the 
cutter of a planing machine. Mr. Alfred Sheldon, 
of Wilts, shows a machine for sharpening brass 
rag engine plates, in which a rotary cutter is em- 
ployed for the purpose, and this machine will also 
perform its work of sharpening while the plates 
are in place, the cutter following the curved surface 
of the plate automatically. 

There are several locking-up apparatus for chases 
at the show, mostly with a rack and pinion motion, 
but in none does it appear to be so simply and effec- 
tively performed as in Messrs. Squintani and Co.’s 
so-called *‘ twin quoins.” ‘Twosteel wedges coupled 
together by a tongue, one fitting into a groove 
or slot in the other, have short lugs on their upper 
faces, spaced at such a pitch that with a simple key— 
practically a pinion with but two teeth—furnished 
with a strong cross handle, a chase can be very 
effectively locked up. The little device is simple 
and cheap, and appears to answer well. 

Two very good paper ruling machines (Brissard’s 
patent) are shown on Messrs. Everling’s stand, 
one single and one double ruling machine. The 
double machine consists of a pair of rollers placed 








on opposite sides of a vertical frame one above the 
other with a feeding table and self-feeding apparatus 
a little below the centre line of the lower cylinder. 
The sheets of paper pass round the underside of 
the lower cylinder, then between the two, round 
the top of the upper one, and are then delivered 
out on a table; all this time they are held by fine 
strings. Ruling is effected by means of little brass 
discs, about 1} in. in diameter, arranged on a light 
spindle and distanced by means of cast zinc washers ; 
this arrangement enables any width of ruling to be 
done. Each cylinder is fitted with two ruling 
spindles, so that on each side of a sheet lines can 
be ruled in two different colours. ‘The paper fed in 
at the rate of about 100 sheets per minute is beauti- 
fully and very evenly ruled and the ink does not 
show the least tendency to blot, aniline ink being 
used. The ruling discs are supplied with ink by 
means of a brush, which takes it off arubber roller, 
the latter running in the inking trough. Alto- 
gether the machine is extremely compact and very 
well made, and turns out good work. 

We have mentioned several of the paper and book 
cutting machines at the show, but we must find room 
to notice oneshown by Messrs, Hazell, Watson, and 
Viney, of London, which seems to be the most com- 
pact and handy machine of all. ‘The knife has a con- 
siderable amount of side travel, and a pin on the 
driving wheel is used forlifting and lowering theknife 
works in along stot in place of the usual cam, and it is 
arranged in such a manner that the downward or 
cutting motion is slow, while the upward or return 
motion is very rapid. A flywheel is constantly run- 
ning with the loose pulley, and at the moment the 
machine is started, the strap travels on to the fast 
pulley, but the flywheel, being coupled to it by 
a clutch, the inertia of the flywheel is at once 
available, while when throwing off the strap the 
machine stops instantly, An interesting feature 
in this cutting machine is the arrangement of clamp. 
This is first put on slightly by means of a hand 
lever which is simply pressed down, but while the 
knife moves down, a rack and pinion arrangement 
press the clamp firmly down, the pinion being fixed 
to a leather friction clutch, by means of which the 
clamp pressure can be accurately adjusted. The 
machine is a thoroughly good job and cuts through 
5 in, of coarse straw board without any trouble. 

Another little locking apparatus which seems to 
enjoy a very good reputation amongst printers is 
shown by Messrs. H. W. Caslon and Co. It con- 
sists of a bar, flat on one side and with round grooves 
cut into the other side, like corrugations ; into these 
fit little eccentric steel quoins with a square hole in 
the centre for the key. ‘Two quoins are generally 
only used on each side of the forme, but they can 
be placed in any one of the grooves, and exert hardly 
any longitudinal strain on the forme, all the pres- 
sure being directly sideways. 

The Lanham Printing Roller Company have on 
their stand a number of their patent india-rubber 
rollers, and among them some ink rollers of large 
size, which have been in daily use on one of the 
Hoe printing machines at the Daily Telegraph for 
over two years, and still appear in excellent con- 
dition. These rollers have a solid rubber surface 
about jin. thick, below this an additional amount of 
elasticity for special purposes is obtained by casting 
thin iron rods, about } in, in diameter, at about +; in. 
pitch all round into the rubber, and drawing them 
afterwards, leaving holes. through the length of 
roller. ‘The total india-rubber thickness of these 
rollers is about §in,, and this shell is fixed over an 
inner core. To insure perfectly true running, the 
rollers are carefully turned, and this operation can 
be repeated should their surface become worn. 
This, however, appears to be necessary only after 
very hard wear, and though the rubber rollers are 
no doubt expensive in first cost, they repay them- 
selves by their reliability and durability. 


MISCELLANEOUS EXHIBITS AT THE 
CARLISLE SHOW. 

A CONSIDERABLE number of machines and imple- 
ments coming under this head call for notice. We 
may first meution Messrs. Porter, Hinde, and Porter, 
of Carlisle, manufacturers well known in the North 
of England, but who have not appeared at the Royal 
Agricultural Show since it was last held in Carlisle 
twenty-five years ago. This firm exhibit a number 
of well-designed and well-made machines, the largest 
of which is a single brick-making machine with a 
horizontal pug mill, into which the clay is fed 
through a hopper on top; the pug mill is furnished 
with two parallel shafts fitted with pugging knives, 








and the clay as it is fed through passes between a 
pair of compressing rollers set about half an inch 
apart, and by which the clay is forced through the 
moulding chamber, the sides of which are formed 
by two vertical rollers; the stream of clay is thus 
driven out of the required size on to the table, where 
the wire cutting frames are placed. The workman- 
ship of this machine is very good, and the production 
averages about 15,000 bricks a day. The same firm 
also make a similar machine with double feed, a 
delivery table being placed at each end. There are 
on the same stand two brick presses ; the larger one 
of which has two dies, which are raised and lowered 
alternately by turning a handwheel at the side. 
One cover, locked on closing over the mould, serves. 
for both sides, a brick being introduced on the one 
side while a second is being compressed upon the 
other. In the single machine the pressure is exerted 
by means of a long lever which raises the die in the 
mould, and when the lever is thrown back the action 
removes the cover, which is hinged to the side of 
the machine, 

Messrs, J. Whitehead and Co., of the Albert 
Works, Preston, have a good exhibit as usual, 
although it presents no novelties of design. The 
principal feature is their large brick and drain-pipe 
machine, provided with elevators for raising the 
clay, and crushing rollers through which it passes 
before going into the pug mill. There are also four 
other brick, tile, and pipe-making machines, and a 
double-chambered hand brick press. Mr. T. C. 
Fawcett, of Barmantofts Foundry, Leeds, show five 
brick and tile-making machines, three of which are 
entered as new. One of them is a clay-grinding 
mill, in which wrought iron is substituted for cast — 
iron in the pan, and in which the weight of the 
rollers can be taken off the pan when desired by 
screwing up two suspension rods attached to the 
axle of the rolls and passing through the top of the 
frame, where they are held by adjusting nuts. 
The second machine is a mixer, which takes the 
clay as it comes from the pan, and is similar to a hori- 
zontal pug mill with two parallel arms, on which are 
placed a series of spiral beaters. The third is a 
machine for making pressed bricks. ‘The pressed 
brickmaking machines of Messrs, Bradley and 
Craven, of Wakefield, Mr. R. Scholefield, of Leeds, 
and Messrs. Armitage and Itter, of Boury, complete 
the list of exhibitors of brickmaking machines, and 
all of these, without having any objects of novelty, 
contribute excellent collections of this machinery. 

Messrs, Porter, Hinde, and Porter show at their 
stand an interesting exhibit which can fairly lay 
claim to novelty. It is for the purpose of removing the 
outside portion from the coffee berry after it has been 
reduced to dryness by natural or artificial heat. It 
consists of a large wheel with a rim about 8 in. broad, 
the periphery being serrated across the whole width 
of the rim, This wheel is partially enclosed within 
a casing made cf two plates connectéd together at 
short distances _ by flat bars, which are some 
inches clear of the wheel, as the diameter of the 
casing is made Jarge enough for that purpose. A 
series of rods also pass between the side plates of 
this casing, and on them are hung a number of 
narrow curved plates, near the bottom of each of 
which a stud projects, enclosed by a spiral spring 
which is connected to the flat bars before mentioned. 
These plates are placed side by side, touching each 
other, and extend for the whole width of the main 
wheel, the periphery of which is touched by the lower 
edge of each of the curved plates held up against it 
by the springs before mentioned. ‘The inner faces 
of these plates are roughened over by diamond 
facets. eneath the main wheel is a small fan 
driven by a cord off the hind wheel, by which the 
machine can be actuated, although it is provided 
with a pulley on the other end of the spindle for 
driving by power. The action of the machine is 
simple enough, The coffee beans are fed into a hopper 
at the top and they fall down over the surface 
of the wheel until they are stopped by the lower 
edge of the first row of plates; but as a rapid mo- 
tion is given to the wheel, the serrated surfaces of 
the latter drives the berries down, and forces back 
the plates, until they fall through another stage, 
and so on until they are carried down to the bottom 
of the machine, when the beans fall into a receiver, 
and the husks are carried off by the blast. A good 
number of these machines have been built, and are 
in successful operation, considerable economy in the 
cost of the operation being obtained, while the pro- 
duct is less broken. An important saving is also 
effected in the carriage, since the peeling can be 
done on the estate, and the husks used for manure, 
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instead of sending it forward in the uncleaned 
state, involving in most cases a costly carriage of an 
equal quantity of useful and useless material. 

The Savile-street Foundry Company have amongst 
other exhibits one of Hall’s dis:ntegrators, which are 
doing extremely good work. Thearrangementof these 
machines is well known ; it consists of a neatly de- 
signed frame containing the lower half of the disin- 
tegrator casing, the bearings, and the driving 
pulley. To this frame is hinged the upper half of 
the casing. The beaters are in pairs, four of which 
are secured in a boss mounted on the shaft. Each 
pair of beaters is formed of two square bars which 
diverge from the boss so as to form a V; the 
bottoms of these bars are enlarged so as to fit into 
dovetailed recesses in the boss, which is made in 
halves, and bolted together to hold the beaters 
firmly in place. The interior of the casing is lined 
with wearing plates roughened with diamond-shaped 
projections, which in conjunction with the beaters, 
speedily reduce the material, which is fed in through 
a hopper formed in the upper part of the casing. 
The speed at which the beaters are driven, varies 
from 1700 revolutions in the larger size, to 3000 in 
the smaller. On page 60 we illustrate one of these 
machines mounted with an elevator for raising the 
material disintegrated. The same makers have, 
amongst other exhibits, a neat example of Baker's 
rotary pumps, of which, as well as the Baker blower, 
this firm make a specialty. This pump, which will 
be sent to raise water for the Morayfirth Lead 
Mining Company, will lift 18,000 gallons per hour 
to a height of 60 ft., and is an example of excellent 
workmanship. 

The Kirkstall Forge Company have a very in- 
teresting collection of exhibits, including a large 
number of samples of their patent rolled shafting. 
This shafting is finished admirably true by the 
rolling process only, so that it can be used without 
being turned, while Mr, Kirkaldy's tests show that 
ita torsional resistance is much higher than that of 
turned shafting. For use with this shafting the 
Kirkstall Forge Company also show a number of 
Butler's frictional couplings. These couplings 
consist of a sleeve bored taper at each end, each 


tapered end receiving a correspondingly tapered split. 


ring, which, when forced in by a screw, securely grips 
the end of the shaft. This coupling is very readily 
applied and detached, and we hope shortly to illus- 
trate it. 

Atthe stand of Clarke’s Crank Company (Limited), 
of Lincoln, we notice an excellent collection of 
cranks, some being shown as forgings and others 
completely finished. Belonging in some measure to 
the same class of exhibits are the samples of crucible 
steel castings, shown by the Savile-street Foundry 
Company, of Sheffield. This firm appear to be 
paying special attention to the preduction of light 
as well as heayy steel castings, and they show some 
admirable samples. 

Amongst other things requiring notice are some 
good exhibits of belting at the stands of Messrs. 
Staynes and Co., of Leicester, Messrs. Hepburn and 
Gale, and Messrs. S. 8. Norris and Co., of London, 
and Messrs. John Tullis and Son, of Glasgow. The 
last-named firm, by-the-way, exhibit some belting 
made of giraffe hide, which < ager well adapted for 
situations where very thick belts are required, 
Messrs. A, H. Bateman and Co. also exhibit samples 
of the Norwegian cotton belting, which is woven in 
lengths of 600 ft., and of widths up to 18 in. 

Messrs. Smith and Coventry, of Manchester, are 
the exhibitors of some excellent machine tools, in- 
cluding several novelties. Amongst these is a new 
and very simple twist-drill grinding machine anda 
profile milling machine, which is arranged so as not 
only to mill links, joint ends, &c., on the copying 
system, but which also is capable of itself making the 
profile blocks from templates. Both these machines 
we hope to illustrate shortly. Messrs. Smith and 
Coventry likewise show a chasing lathe with some 
very handy improvements, and also some other well- 
made tools of their regular patterns. 

Messrs. Le Grand and Sutcliffe. of London, have 
a good collection of their Abyssinian tube wells, some 
of which they have sunk in the Show-ground, and 
one of which is shown connected to a very neat little 
windmill, which works the pump. The hand pumps 
of this firm are very neatly designed. At the adjoin- 

stand Messrs. Williameon Brothers, of Kendal, 


in 

exhibit a number of turbines and pumps of their 
standard patterns, while at the stand of Messrs, 
Schiffer and Budenberg, of Manchester, there are 
shown a centrifugal pump with a convenient arrange- 
ment of side openings, and a 16 in. centre vent 
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ONE-WAY PLOUGH, CONSTRUCTED BY MESSRS. G. W. MURRAY AND CO., BANFF. 








(See page 48.) 





EUREKA MOWER, EXHIBITED BY MESSRS. EVERITE AND CO., RYBURGH. 


turbine, made by Mr. C. L. Hett, of Brigg. There 
are some very good points of detail about this tur- 
bine, and we hope shortly to illustrate it. 

We have already spoken of some of the exhibits 
of the Pulsometer Engineering Company, but in 
addition we must mention their ‘‘ Thames” filter, 
which they show in action. This filter is intended 
for removing the mechanical impurities in muddy 
water, the filtering material used being sponge, and 
a very neat arrangement being provided for effec- 
tually cleaning this sponge when necessary by the 
action of a pair y) yee between which the sponge 
is placed. This filter can in some cases be used 
an and in others in combination with a charcoal 

ter. 

Messrs, David Hart and Co., of London, show an 
excellent collection of weighing machines. These 
machines are all very easily taken apart for clean- 
ing, and all centres are provided with oil retainers 
so arranged that the knife edges are constantly 
submerged in oil, Messrs. Hodgson and Stead, of 
Salford, have also a very large collection of well- 
furnished weighing machines at an adjoining stand, 





the exhibits including — appliances for a 
great variety of purposes. <p meg notice 
amongst the articles at this stand Messrs, Hedepen 


(See page 50.) 


and Stead’s polygonal steelyard. In this arrange- 
ment, which has no loose weights, two bars geared 
together are employed, each bar having a number of 
faces, and these faces being graduated according to 
different national standards. Thus when an article 
has been weighed according to one standard, its 
weight, according to another standard, can be as- 
certained by simply turning the bars. One bar car- 
ries a heavy weight, and the other a light weight for 
finer subdivisions. 

Near the middle of the Show ground Messrs. 
Priestman Brothers, of Hull, show in operation one 
of their very handy steam cranes, forming also a 


steam r and excavator. We illustrated this 
machine on page 129 of our twenty-eighth volume, 
_— we need only remark here that it does its work 
well. 


The Dunston Engine Works Company, of New- 
castle-upon-Tyne, exhibit an Archer’s bone-crushing 
mill. ‘This mill consists of a cylinder, around which 
are formed a number of ratchet-shaped teeth. Close 
to this cylinder is hung vertically a heavy arm, 
— on the inner side with removable plates 

ened and finished with teeth, This arm is 
mounted on an eccentric or a crankshaft, and its 





lower end, which is forked, travels over a guide, an 
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HALL’S BONE CRUSHING MILL, CONSTRUCTED BY THE SAVILE-STREET FOUNDRY COMPANY, 


SHEFFIELD. 


arrangement which gives the requisite movement to 
crush the bones fed in through a hopper and carried 
round by the revolving cylinder. <A safety lever, 
ove end pressing against the lower end of the arm, 
while the other is acted upon bya spring, allows 
the arm to yield if iron or any other material too 
hard to be broken finds its way into the machine. 
The crushed bones can then be passed through a 
pair of pulverising rolls, and thence to a revolving 
screen with different sized meshes, A medium 
machine with a mouthpiece 10 in. by 4in., and 
absorbing four horse power to drive it, will crush 
about four tons of bones per day. Bone mills are 
also exhibited by Messrs. W. Crosskill and Sons, 
Beverley ; Messrs. Bradford and Co., Manchester ; 
and Mr. H. R. Marsden, of Leeds, The last-named 
makers show one of the well-known Blake-Marsden 
ore crushers, with several recently improved details. 
The toggle levers have end and central bearings of 
steel, and the crushing jaws are arranged to receive 
the hardened faces in two sections, the upper of which 
extends more than half way down the jaw, and the 
lower one is made with finer pitched serrations. 
The top and bottom of these sections are tapered and 
fit into correspondingly tapered recesses in the jaw, 
while they are held in their place by a wedge- 
shaped wrought-iron bar laid between the two 
sections, and held in place by bolts passing through 
to the back of the jaw. The face on which the sec- 
tions are placed is covered with white metal for the 
sections to bed truly on it. Two of these machines 
are shown, besides several bone mills. Messrs. 
Broadbent and Son, of Staleybridge, exhibit a so- 
called improved Blake crusher. Messrs. Teasdale 
Brothers, of Darlington, also show a neatly-designed 
disintegrator, in which a four-armed beater revolves 
within a case, the material ge discharged at the 
bottom through a grid made of triangular-shaped 
bars, and of which a series are —— with the 
machine of different sizes to suit the product re- 
quired. wT: 

M. Pilter’s hay press, manufactured in this country 
by Messrs. Samuelson and Co., has been somewhat 
modified since it was exhibited a year ago at Kilburn. 
At that time it was driven by a pulley mounted on 
a shaft parallel to the axis of the machine, so that 
the latter had to be placed at right angles to the 
engine driving it. Now the pulley spindle is at 

int enghee to the axis, and motion is transferred 
through bevel gearing, a more convenient arrange- 
ment. Besides this, one or two small modifications 








(See previous page.) 


have been made, the friction brake on the square 
shaft which was then controlled by a square headed 
screw and key, is now regulated by a small capstan 
head on the screw. The machine too is now thrown 
out of gear automatically when the bale has been 
compressed, by the tripping of a: lever by the main 
shaft. The machine is altogether efficient and well 
designed, and should have a profitable future 
before it. 

Messrs, Hayes and Son, of Stamford and Peter- 
borough, amongst an excellent collection of wagons, 
exhibit one which may be specially noticed. Itisa 
tipping van, the body of which is mounted on an 
under frame complete in itself, with springs and a 
fore carriage. The body rests on the under frame 
upon two sills, which have an iron strip fastened to 
the under side, and a beam on a small roller placed in 
each of the longitudinal timbers of the under frame. 
On the outside of each of these bolted timbers is a 
long slotted casting rising above the level of the 
timber, and in which are placed two trunnions 
fastened to the body of the wagon. In the front is 
a bracket through which a pin passes, making the 
vehicle secure to the nd we * m9 When the 
wagon is tipped, all that is necessary is to take out 
this pin, and run back the body until the weight 
overbalances it, and it turns over on the trunnions 
which traverse in the slots before mentioned. There 
are a large number of exhibitors of carts and wagons, 
among whom Messrs, Crosskill and Co,, and the 
Bristol Wagon Works Company, have the most 
numerous collection. 

Messrs. Everitt, Adams, and Co, exhibit a so- 
called asbestos compound, consisting of a mixture of 
asbestos and pure rubber in equal parts. The 
asbestos is reduced to as fine a powder as possible 
before it is mixed with the rubber, and then 
thoroughly incorporated with it. The result-is a 
material which appears to have extraordinary resist- 
ing powers, as it is not affected by acids, alkalies, or 
spirit ; it resists the action of high temperatures, and 
is extremely — It is especially recommended 
for packing, making steam joints, &c., and it is 
manufactured in any desired form, 

Messrs. A. H. Bateman and Co., of Greenwich, 
have a large miscellaneous exhibit, some of which 
have been shown for the first time. Amongst them 
we may mention a silicate non-conducting cloth for 
clothing boilers, steam pipes, &c. e silicate 
wool, in a layer about 1 in, in thickness, is secured 
to a backing of coarse canvas, which effectually 








holds it together, and renders it very easy of appli. 
cation, At the same stand is a very neatly ar- 
ranged band-saw sharpening machine, a little device 
that may be fastened to any bench, or to the table 
of the band-saw itself. The mechanism is worked by 
turning a small handwheel, on the inner face of 
which is a raised cam path that imparts an inter- 
mittent motion to the saw blade, that slides be- 
tween guides through the machine. The action of 
this cam is to push forward an arm carrying a bar 
that engages in the saw teeth, and by regulating 
it, the stud which engages in the cam, does so 
for a longer or shorter portion. of its path, according 
as the feed is coarse or fine, The sharpener con- 
sists of a small bevelled revolving file, one portion 
of the periphery, however, being smooth, and in the 
middle of that portion there is a slot which allows 
the saw to pass, as it comes meme the blade 
at each stroke of the feed, and the filing disc 
stops for an instant to allow it to pass, To effect 
this stoppage, part of the gearing wheels which 
through the handwheel, drive the disc, is stripped 
of their teeth. ‘The table holding the mechanism is 
hinged to the back of the frame, and held down to 
it in front by bolts with springs, which allow the 
table to yield if any sudden strain is thrown on it. 
The instrument can also be used for setting circular 
saws of small diameter, a stud being provided for 
that purpose in the frame below the cutter. The 
same exhibitor shows a neat little device for sharpen- 
ing horse clippers. It is nothing but a small cir- 
cular table covered with emery cloth, and driven at 
a high speed by gearing beneath ; a guide above the 
table serves as a rest for the horse clipper, twelve 
of which may be sharpened by the same emery, after 
which it can be thrown away, and another mounted 
in its place, Of course Mr. Bateman has a good 
display of emery machinery, and also of brass fit k 
of which he is making a specialty; this miscella- 
neous collection includes besides, specimens of 
metaline, of which he is the t in London; we 
—_ that he is agent also for Stowe’s flexible 
drill. 

Among the many miscellaneous objects exhibited 
possessing more or less merit, is one which for its 
novelty calls for a pote notice, It is shown by 
Messrs, Joseph White and Co., of Trinity-square, 
London, and its mission is to scare birds from grow- 
ing crops, &c, It consists of a table set on a tripod. 
Projecting from beneath the table or from its side 
are sixteen short tubes which pass through the table 
and terminate above with pane channels. The 
top of the table between these is divided up with 
V-shaped ribs, the point of the V being towards the 
centre of the table. A slow match is Jaid in a zigzag 
around these ribs, passing over each one of the 
priming channels. ‘lhe tubes are loaded each with 
1} drachms of powder, and closed with a wad, after 
which the channels are charged with priming powdcr 
and the fuse lighted ; as the latter ually burns it 
comes in succession over the powder chambers and 
explodes them with a loud report, the length of fuse 
being so adjusted that an explosion occurs every 40 
minutes ; but cross cuts are made in each of the 
ribs, through which the fuse can be laid, reducing the 
length between the barrels by half, and causing an 
explosion every 20 minutes, The device is in- 
genious and should be successful in its action. 

Mr. J. E, Ellison, of Victoria-square, Leeds, ex- 
hibits specimens of his ventilating bricks, which he 
also showed some time since'at the Building Exhi- 
bition at the Agricultural Hall. The bricks are 
pierced with conical openings arranged in different 
ways to suit various requirements, and the current 
of air passing through is diffused at once instead of 
being projected in a gradually expanding column, as 
is the case with bricks made with parallel perfor- 
ations. 

The Dominion of Canada has a small pavilion 
which attracted large crowds of visitors, chiefly of 
the farming class, whose interest at the contents 
was not merely because it formed part of the Show, 
but arose from far more practical and important 
considerations, which in these times of agricultural 
difficulty and depression must bear extensive fruit, 
The pavilion contained a large number of samples 
of agricultural, horticultural, and floricultural pro- 
ductions of the Dominion, as well as animal and 
metallurgical specimens, large charts of statistics, 
maps, and general information most useful and at- 
tractive to intending or possible emigrants; and these 
various data were studied with appreciation and in- 


telligence rather than simple curiosity. Pamphlete— 
if a series of close printed reports filling 165 pages 
can be called a pamphlet—were distributed broad- 
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These reports we may refer to on another 
occasion in more detail, as they possess much in- 
teresting and valuable matter. They were prodaced 
under the following circumstances. t year 
the Honourable J. H. Pope, Minister of Agricul- 
ture of the Government of Canada, invited a 
a number of tenant farmers from this country to 
visit Canada in the autumn of last year, and pass 
some time in examining its resources, climate, 
facilities it offers to emigrants, and the prospects 
that it has to offer them. Fourteen delegates ac- 
cepted this invitation, all of them we notice either 
from Scotland or the north of England—Nithsdale, 
Eskdale, Midlothian, Cumberland, and so on. On 
arriving in Canada the delegates were conducted 
through the districts adapted for es settle- 
ment, and every assistance was rendered them during 
their visit, on which they reported upon their re- 
turn, We shall be much mistaken if this expedition 
does not result in a largely increased emigration 
of our northern farmers. 

As usual there is a fair display of wood-work- 
ing machinery scattered over the Show grounds, but 
none of the machines call for any special notice. 
Messrs. Marshall, Sons, and Co., Mr. J. Symm, of 
Stockfield-on-Tyne, Messrs, Tuxford and Sons, of 
Boston, Messrs, Ruston, Proctor, and Co., and 
Messrs. Robey and Co. exhibited circular saw 
benches of the respective patterns, which each of 
these manufacturers have adopted, as a useful addi- 
tion to their more important specialties. Messrs. 
Charles Powis and Co, of Millwall Pier, show four 
wood-working machines: a general joiner, a com- 
bined tool for sawing, tenoning, mortising and boring, 
an endless band saw and a mortising machine. 
Mr. E. 8, goon: | of Bourton, Dorset, has two saw 
benches of good workmanship, and fitted in the 
usual way with spindles for boring tools, 

We believe that we have now referred to every- 
thing that calls for notice in our review of the 
Carlisle Show, although we may unintentionally 
have omitted some objects we should have wished 
to include, We cannot believe that from the ex- 
hibitors’ most important point of view, the under- 
taking will have proved succsesful, for the weather 
—during the greater part of the time at least—was 
as unfavourable as that experienced at Kilburn last 
year; the persistent rain kept visitors away, and 
turned the yard into a sea of mud, that rendered 
circulation difficult. This is the more to be re- 
gretted, since the occasion has been eagerly looked 
forward to by the inhabitants of the district, many 
of whom had not seen the Koyal Agricultural 
Show, since it was held at Carlisle twenty-five 
years ago. 
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NOTES. 
A NEW ANGLO.SWEDISH CABLE 

An agreement has been concluded between the 
Swedish Government on the one hand and the 
Great Northern Telegraph Company on the other, 
whereby a new submarine cable is to be laid from 
Newcastle to Arendal in Norway, and from thence 
by a shorter section, to a point on the Swedish 
coast, near Gothenburg. This cable will double the 
existing means of telegraphic communication be- 
tween this country and Sweden. It is to be com- 
pleted by the end of November next, if no unfore- 
seen delays occur, and if so an extension of time 
will be allowed till the end of 1881. 


FLoopING THE SAHARA. 

The recent travels of the Chevalier Ernst von 
Hesse Warteg, would seem to throw cold water on 
the sanguine scheme of Captain Roudaire for letting 
in the waters of the Mediterranean into the great 
low-lying basin of the Schotts, and turning the 
North African desert into an inland sea. According 
to survey of the Chevalier, the basin comes no nearer 
to the Mediterranean than 70 miles, so that it would 
take a canal rivalling that of Suez to attain the end 
in view. Moreover, if a waterway between the two 
basins were established, some of the miost flourishing 
cities of the Schott region, for example Tooser and 
Nephta, would be submerged by the deluge, and 
most probably all the large date forests of the 
Djerid would be destroyed by the change of climate 
produced. 


AN Improvep Sremens’ ARMATURE. 

In employing the present Siemens’ dynamo-electric 
machine as an electro-motor it is found that there 
are ‘dead points” in the revolution of the armature 
when the poles of the latter are directly in front of 
the poles of the electro-magnets ‘The result isa 
considerable loss of power, and it is satisfactory to 


learn that M. Frouvé, the well-known electrician, 
has overcome the defect by giving the pole faces of 
the armature the shape of a /imagox or snail, so that 
they pass before the magnet poles gradually. On 
this plan M. Frouvé has constructed a handy little 
electro-motor capable of driving a sewing machine, 
and performing other household functions, besides 
generating a current for electric lighting when its 
action is reversed. 


Direct * Positive” PHOTOGRAPHS. 

M. Janssen, the eminent solar physicist, has made 
the interesting discovery that ‘‘ positive” plates, 
ready for developing into photographs, can be ob- 
tained directly by the long continued action of sun- 
light. With bromide sensitised plates a ‘‘ negative” 


: 3 1 

is usually given by an exposure of 55555 of asecond ; 
but M. Janssen finds that if the exposure be pro- 
longed to half a second, or thereabouts, the ‘‘ nega- 
tive” is changed into a ‘‘ positive” which may be 
developed so as to give asolar picture of the ordinary 
kind. Between these two states there is a neutral 
phase which yields nothing but blackness if the 
plate be developed ; ana beyond the positive state 
there is another neutral phase giving only lightness 
when developed. Whether a second negative state 
follows this latter phase or not M. Janssen has 
not yet determined. The method applies, it is be- 
lieved, to all kinds of sensitive plates, and M. Janssen 
has taken several photographs of the sun’s corona 
by its aid. 

REGNIER’S BATTERY. 

A very promising new voltaic battery has been 
devised by M. Emile Regnier, the young Parisian 
electrician who invented the incandescent electric 
a known by his name, It may be generally de- 
scribed as a Daniell cell in which the sulphate of 
zinc solution is replaced by a solution of caustic 
potash. In detail, it consists of a zine plate im- 
mersed in a solution of the alkali, and a copper plate 
immersed in a solution of the copper salt; the two 
solutions being separated by a porous partition of 

archment paper made up in the form of a square 

ag. The electromotive force on charging this cell 
is 1.47 volts, falling to 1.35 volts after it has been 
on “short circuit” for a considerable time. ‘The in- 
ternal resistance is 0.075 ohms. for a cell 5 in. high, 
and 12 cubic inches in capacity. According to tests 
made by M. Regnier the power of the battery for 
performing work, either by producing heat, me- 
chanical power, or electrolysis, is twice greater than 
that of the ordinary Bunsen cell of physical labora- 
tories. Moreover, the battery emits no volatile 

roducts, and its waste liquor may be regenerated 
by electrolysis into the original materials. 


Ewpoyers’ LiaBiLity BILL. 

This Bill was the subject of long discussion last 
week on the proposal of the Government that it 
should pass into Committee. Amendments were pro- 
posed that it should be sent into a Select Committee, 
but these were rejected. Generally speaking, the 
provisions of the measure neither suit the views of 
master or man. Mr. Macdonald, M.P., seems to 
consider that it may be made to suit the latter. 
Baron Bramwell has recently published a letter on 
the subject in which he deals with the Bill in a legal 
point of view and in entire opposition to it. De- 
putations and meetings of masters have been bitter 
against it. To meet these difficulties it has been 
suggested that a plan of insurance sbould be adopted 
by which the men could provide among themselves 
a fund for compensation. But, on the other hand, 
it is pleaded, and we think justly, that the present 
rate of wages precludes any possible chance of sach 
a method being carried out. As we anticipated, in 
our notice of the measure in our Jast volume, it has 
become a subject almost incapable of solution. 
The progress of the Bill in Committee we shall 
have hereafter to revert to. 


FLoops in Nortu Lonpon. 

On Friday last a deputation from the vestry and 
inhabitants of Islington, and one from St. Pancras, 
waited on the Metropolitan Board of Works to pre- 
sent a memorial on the subject of the overflow of 
sewers. In respect to Holloway the nuisance and 
danger of these overflows is intolerable. During 
the last two years the cellars and basements of 
houses in the Holloway-road have been frequently 
some feet deep in water, ejected from the sewers by 
the rainfall. ‘The goods of publicans, drapers, and 


others have been literally floating in sewage. The 
week before last a large firm in Holloway had 





to send the whole of their men home in consequence 
of the steam boiler fires having been put out by the 





rising of the water from the sewers into the stoke- 
hole, and a fatal case of typhus occurred last week 
in a large family, whose cellars and basements have 
been repeatedly flooded with sewage during the 
present year. The deputation from St. Pancras 
disclosed an equally wretched state of affairs. The 
only consolation offered them by the Board of 
Works was that power had been taken in the Board's 
Annual Money Bill to raise funds for carrying out 
the required works, and as soon as that Bill was 
passed the Board would take action. 


Water JET DREDGING. 

Among the numerous obstructions in New York 
Harbour is, or rather was Diamond Reef, since a 
considerable part of the rock has been blasted out. 
Enormous quantities of débris as well as a bed of 
hard pan consisting of boulders, gravel, and sand 
remains to be removed. According to Scribner’s 
Magazine this work is being very successfully done 
by means of water jets, in the same way as the gravel 
rocks are broken down in bydraulic mining. By 
means of a powerful pump on one of the dredging 
barges a large jet of water is forced through a hose 
and nozzle, which are secured in the desired position 
above the surface of the material to be removed. By 
means of this sub-aqueous jet the reef was rapidly 
broken down, and while some of the débris was 
carried out into deep water, an accumulation of 
sand, gravel, and boulders, &c., soon blocked up the 
jet and stopped the work. A hydraulic ejector was 
then contrived consisting of « tube of large diameter, 
suspended horizontally some distance above the 
bottom, with one end pointing to the deep water 
beyond the edge of the reef. ‘The other end of the 
tube was furnished with a nozzle placed inside it and 
connected by a hose to the steam pump on the 
barge; the annular space between the nozzle and 
the tube was filled with a coarse grating to keep 
back the larger stones. While the first mentioned 
arrangement was kept in action stirring up the 
loosened material of the reef, the induced current 
created by the second jet was sufficiently powerful 
to sweep all the loosened sand and gravel through 
the large pipe, and discharge it into deep water. 
It was also found that if the outer end of the pipe 
was pointed upwards, the stream of gravel and water 
was thrown clear of the surface and could be re- 
ceived in hopper barges, or disposed of in some 
other way. ‘This idea of hydraulic dredging is not 
entirely new, but we are not aware of its having 
been employed before so successfully, or worked out 
in so practical a manuer, 


MINERAL Resources OF SOUTH-WESTERN VIRGINIA. 
A paper recently contributed to the American 
Institute of Mining Engincers by Mr. C. R. Boyd, 
gives some interesting particulars of the mineral 
resources of South-Western Virginia. Of iron ores, 
red and brown hematites, pipe ore and _semi-mag- 
netites abound, and furnish the high-class charcoal 
irons employed for car wheels. In one basin there 
are on the surface 50,000 tons of semi-magnetite con- 
taining nearly 70 per cent. of iron and no phosphorus. 
Another deposit of brown hematite of more than a 
million tons contains about 58 per cent. of metallic 
iron and no phosphorus. Ore of a similar cha- 
racter near Red Land Mountain exists in a belt of 
similar ore of a known depth of 150 ft., contain- 
ing over 8,000,000 tons, and another deposit in 
Giles County has 300,000 tons in sight, which 
contains 98 per cent. of metallic iron. Fossil ores 
in continuous veins are found widely distributed 
through the south-eastern part of the state, and 
may be taken to contain from 50 to 58 per cent. of 
iron. The magnetites are found in the Lau- 
rentian formation, and exist in veins from 3 ft. to 
30 ft. inthickness. One of these shows a contents 
of 1,800,000 tons with a percentage from the 
analyses made of .031 of phosphorus. The semi- 
magnetites exist in large quantities, but their 
positions and extent have not been thoroughly as- 
certained. Analysis shows that much of this ore 
contains 55 per cent. of iron and .028 of phosphorus. 
Zine and lead are found in large quantities, but 
over a limited area. In Wythe County there are 
extraordinary deposits of carbonate, oxide, silicate, 
and sulphide of zinc and sulphide of lead. These 
deposits have in some places been worked for over 
100 years, and the measures are more than 40 ft. in 
thickness, lying between walls of dolomite. Copper 
is widely distributed, and in very large quantities, the 
best known deposits being those of Ore Knob. The 
vein principally worked is vertical, 18 ft. thick, and 
averaging 25 per cent of copper ata depth of 300 ft. 





Throughout the formation contaixing the copper 
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many other minerals are found, gold, and silver, 
asbestos, specular ores, cobalt, antimony, an 
arsenic. 

A large area of South-Western Virginia is covered 
by a po. tion of the Kanawha coal basin, which con- 
tains both bituminous and block coal. The veins 
vary in thickness from 22 ft. to 2 ft. or 3 ft., and are 
characterised by dips of from 30 deg. to 42 deg., 
and flat deposits in the bottom of the basin. Some 
of the best deposits are situated within 75 miles of 
the great iron, copper, lead, and zinc deposits of the 
state, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Davy Brothers (Limited).—The eighth annual report of 
this engineering firm was issued yesterday. The directors 
regret having to report that the quantity of work turned 
out has not only been small compared with the capabilities 
of the works, but the prices obtained have been less 
remunerative. ‘‘ The results are no doubt disappointing.”’ 
The profits of the company—after writing off 14001. for 
depreciation of plant and machinery—amount to 43271. ; 
talenes of undivided profit for last year, 5391. ; total, 48671. ; 
less interest on debentures, mortgage, &c., 18491. ; leaving 
for disposal 30171. From this amount the directors now 
propose to pay a dividend of 15s. per share free from income 
tax, and to carry forward to next year’s account 7671. 
The dividend: for the previous year was ll. 2s. 6d. per 
share, being at the rate of 5 = cent. per annum ; this 
year, it will be seen, it isless. ‘The capital of the company 
consists of 3000 shares of 501. each, on which 221. 10s. are 
paid up, making the paid-up capital 67,5001. 

Firth College.—The first session at this college has just 
been completed, and we notice that in mathematics and 
chemistry there are no less than 149 students. Mr. S. 
Fielden, of Todmorden, has given 1201. a year for four 
years for the appointment of a demonstrator of chemistry. 


Improvements at Bridlington.—The Board at 
Bridlington intends to apply to the Public Works Loan 
Commissioners for 50007. in order to undertake sea de- 
fences. , 


A New Sewage Scheme at Ilkeston.—In this town the 
authorities are alive to the necesssity of providing sanitar 
works for the good of the ratepayers. Notsatisfied wit 
spending nearly 800/. on purifiers for the gas which they 
supply they are asking the Local Government Board for 
powers to borrow 11,0001. for the carrying out of a new 
sewerage scheme. 


A Paying Gas Company.—The Clay Cross Local Board 
bas made an offer to the local gas company for its works, 
naming 12,0001. for the purchase money. The works, com- 
menced some twenty-three years ago, have only cost 6000I. 
Gas companies in this district appear to be the best paying 
public investments. 


Engineering Trades.—These branches have fallen off to 
a great extent during the as six weeks, and business in 
the whole of them is now slack. Local firms find business 
<r dull, and large numbers of workmen are again 
out of employment. 








NOTES FROM THE SOUTH-WEST. 
Blaenavon.— Notices are posted on the company’s office 
doors announcing that at the end of July all contracts will 
cease. This is regarded by the workmen as a notice of 
another small reduction. 


Swansea.— Considering that this month is one of the 
dullest in the whole year for steam coal, trade for the past 
week has been fairly active. Prices, however, are weak, 
with a slightly downward tendency, colliery proprietors, 
rather than let orders pass through their hands, allowing 
a slight rebate. In the iron trade prices remain low, and a 
little dulness prevails. The closing of the Worcester Tin- 
Plate Works, the blowing out of three farnaces at the 
Brynaman Iron Works, and notices at Cyfarthfa and 
Dowlais to terminate existing contracts at the end of the 
month, do not tend to improve matters. 


Cardif.—Dulness is now more strikingly apparent. 
Prices are, if nonin, not so firm, and the collieries have 
not been working well. This is pre-eminently the ‘dull 
season’’ in local shipping trade, and 1880 is no exception to 
former years- Several contracts of more or less importance 
are now in the market. For the week ending Friday 
88,099 tons of coal were shipped, a very small proportion 
being sent coastwise, and the bulk to French and Mediter- 
ranean ports. There were also shipped 2340 tons of rails, 
spiegel, and bar iron. The exportation of fuel and coke 
was very small. With regard to the imports, contract 
orders from Bilbao and the Mediterranean ports keep up 
stocks of iron ore. 


Tredegar Iron and Coal Company.—The directors’ 
annual report states that for the year ended March 27 the 
profits were 41,8291., including nearly 14,0001. received 
for the renewal of leases. The directors recommend a 
3 per cent. dividend, and that 12,4161. be written off, being 
the amount expended during the past year on capital ac- 
count, carrying forward 16,289. 


The Forest of Dean.—The coal trade in the Cinderford 
Valley fairly maintains its recent improvement, and the 
pits are working five instead of- four days per week. 
Quotations are lower than they have been for some time 
past. Now, however, that Midsummer is reached we may 
anticipate a further stimulus to this branch. There is yet 
hope for the Parkend district. It appears that the com- 


pany started a year since for the manufacture of man- 





ganese, &c., still p The quarterly meetings of 


d|ironmasters have indicated ‘some improvement in trade ; 


and although local prices of pig iron have given way, it was 
because they were too high ‘before. Messrs. Crawshay 
Brothers are holders of heavy stocks, their yards bein 
literally filled with their best brands. At the distri 
forges there are no orders, and this branch of trade, wire 
especially, remains dull. 


Caerphilly.—In this district there is a considerable 
falling off in the coal trade at the house coal collieries, and 
but little work is being done at some of the pits. This 
district until recently has enjoyed ost a monopoly of 
trade, owing to the excellent quality of the coal for gas 
purposes. 

Newport.—Some Italian contracts for coal have again 
fallen to wpe me the Ebbw Vale Company having secured 
them. The shipments will be made to Venice and Savona. 
There is a tolerably good American demand for rails. The 
quantity of iron ore recei at Newport last week was 
6228 tons; in the prévious week the quantity was 15,290 
tons. The quantity of coal sent over-sea last week was 
= tons as compared with 21,074 tons in the previous 
week. 


South Wales Coal and Iron.—The shipments from the 
South Wales ports of coal and iron for June were lange, 
and—with the exception of Cardiff— r than for the 
corresponding period of 1879. From Cardiff the shipments 
of coal to foreign ports were 330,788 tons; Newport, 
91,803 tons ; Swansea, 64,685 tons; Llanelly, 8445 tons. 
For June, 1879, the shipments were: Cardiff, 351,945 tons ; 
Newport, 72,528 tons ; Swansea, 47,732 tons ; and Llanelly, 
6729 tons. The coastwise shipments last month were: 
Cardiff, 87,186 tons; Newport, 68,297 tons; Swansea, 
59,405 tons; Lianelly, 9501 tons. The coastwise ship- 
ments for June, 1879, were: Cardiff, 64,139 tons ; New- 
port, 82,054 tons; Swansea, 46,808 tons; Llanelly, 9235 
tons. The iron shipments last month to foreign ports were: 
Cardiff, 18,082 tons; Newport, 18,597 tons; Swansea, 
2293 tons. The United States still continue to take large 

uantities of railway iron from South Wales, and two- 
thirds of the total shipments are to America. 


Llynvi Iron Works.—Most of the men employed at these 
works are out on strike in ye to a reduction of 
wages. There is at present no elihood of a settlement, 
a perhaps, no amicable arrangement can be arrived at 
until it is known what will be the result at Dowlais and 
other iron works at the terminatiun of notices which have 
been given. 


NOTES FROM THE NORTH. 
‘ Gtascow, Wednesday. 








Glasgow Pig-[ron Market.—The market opened with T 


a considerable amount of excitement last Thursday, 
and with prices at 50s. to 51s. cash done, quickly ing to 
52s. 6d. cash paid, returning to 51s. 74d. cash, closin 
buyers there and sellers at 51s. 9d. The afternoon open 
with 51s. 74d. cash accepted, quickly improving to 52s. 
cash and one month, also 52s. lid. one month paid, after 
which the price receded to 51s. 3d. cash and 51s. 44d. 
one month, firming again to 51s. 9d. cash and a month 
e, and closing with sellers at 51s. 9d. one month and 
1s.$74d. cash, and buyers offering 1d. per ton less. A 
number of the makers advanced their prices 2s. per ton, 
and that, of course, affected the warrant market, although 
a good many people in the trade were inclined to think that 
the rise in the price of warrants was merely temporary, 
being the result of strong speculation. A considerable 
amount of business was done in warrants on Friday, the 
market improving very much in the afternoon. As is 
always the case when the price is expected to go up, a 
number of outsiders began to buy for the rise. Business 
was done in the forenoon at 51s. 3d. to 51s. 11d. cash, after- 
wards at 51s. &d., and closing with buyers at 51s. 9d. 
cash and 51s. 11d. one month, sellers asking 1d, per ton 
more. In the afternoon there were transactions at 
51s. 11d. to 52s. cash, also at 52s. and 52s. 14d. one month, 
and the close was sellers at 52s. cash and 52s. 1d. one month 
and buyers 1}d. per ton lower. Monday’s market opened 
strong, and was in an excited state during the whole of the 
day. Prices range at the opening from 52s. to 52s. 44d. 


cash and to 52s. 6d. one month and cash — Subse- 
quently there was a decline to 52s. 1id. ten days accepted, 
followed by a rapid advance to 52s. 9d. cash paid, and the 


close being buyers at that price. Business opened in the 
afternoon at 52s. 94d. to 52s. 10}d. and 53s. cash, im- 

roving to 53s. 3d. and 53s. 7d. cash paid, and the close 
being sellers at 53s. 7d. and buyers at 53s. 6d. A further 
advance of from 1s. to 2s. per ton was made during the 
day in the price of makers’ iron. There was a continuance 
of the excitement when the market opened yesterday fore- 
noon, when a large amount of business was transacted at 
54s. one month and at 53s. 9d. cash, after which the price 
receded to 53s. 3d. cash accepted, again improving to 
53s. 104d. cash and 54s. one month paid, and the market 
closing with sellers at 53s. 10d. cash and buyers at 53s. 9d. 
Some reaction was shown in the afternoon, the market 
opening flat at 53s. 9d. one month and 53s. 6d., cash and the 

rice receding to 53s. 3d. cash accepted, and the close being 

uyers at that — The market opened this forenoon 
with hurried selling at at 53s. cash, then at 53s. to 52s. 9d. 
one month, and the price quickly receding to 52s. 6d. one 
month, 52s. 3d. cash, and down to 52s. one month 
and 5ls. 10}d. cash accepted, improving at the close 
to 52s. 1}d. cash paid and buyers, sellers asking 52s. 3d. 
The afternoon market opened depressed at 52s. 14d. 
to 51s. 6d. one month fixed; business was done at 
51s. 104d. to 51s. 4d. cash, the market closing with sellers 


at the latter quotation. y persons in ly con- 
nected with the iron trade are decidedly of opinion that 
legitimate demand for iron does not warrant the large ad- 


vance in price that has taken place within the lastfew days, 





and they confidently affirm that a relapse is bound to 
follow, if it has not already commenced. The amount of 
speculative business done towards the end of last week, 
when the sudden rapid advance set in, was very consider- 
able. One of the leading features of the iron market last 
week was the unex advance in the price of special 
brands, which quite took the trade by surprise, giving an 
impetus to speculation, which, however, did not increase 
the demand to any appreciable extent other than the buy- 
ing by dealers. The buying on behalf of Continental 
dealers is still very sparing in extent, but the home demand 
continues » especially for No. 4, which is required for 
the mannfacture of shipbuilding material. Expectan 
may be said to be the con Shien off the tendons pouuanh, with 
an inclination to look hopefully on the future. Recently 
there have been reports of renewed buying on American 
account, but they now turn out to have been unfounded. 
One parcel of 1000 tons seems to have been placed with an 
English-American house, but the circumstances under 
which the transaction took place were 
ceptional character. The improved tone in country 
has naturally and beneficially influenced the American 
market, and caused prices to harden ; but no such advance 
has taken place as will allow of Scotch pig iron being sent 
profitably to the other side of the Atlantic, and it is to be 
feared that the heavy stocks and heavy production in 
America itself will for a time prevent the attainment of 
that desirable result. An additional blast furnace has 
been lighted at Shotts Iron Works, thus making 117 fur- 
naces in ac operation, as against 90 at this time last 
year. The total stock of pig iron with Messrs. Connal and 
Co. at the end of last week amounted to 448,980 tons, 
showing an increase for the week of 486 tons. Last week’s 
shipments amounted to 10,158 tons, as compared with 
5619 tons in the corresponding week of last year. 
The Tay Bridge: sition to the Bill.— An adjourned 

meeting of the Dundee Town Council in reference to the 

lans for the reconstruction of the Tay Bridge was held on 

onday, when the town clerk reported that immediately 
after the last meeting of the Council, on Thursday, he 
intimated to Mr. Thornton, as local agent of the North 
British Railway Company, that the Council had adjourned 
till Monday at twelve o’clock, to give the directors of that 
rey at an opportunity of conferring with the Council as 
to their objections to certain points in the Bill, and plan 
lodged, and specifying the icular objections taken. 
Mr. Thornton, upon the July, acknowledged the 
receipt of the communication, and stated that he had for- 
warded the same to the secretary of the company, Mr. 
Wieland, and their law t, Mr. Johnstone, but that he 
had not received any farther communication. The Provost 
explained that almost immediately after the meeting on 

b it had been ascertained that petitions against the 
Bill had to be lodged ten days after the first, an 
second reading, and that in order to secure the right to be 
heard before the committee it was necessary that a petition 
should be sent off to London at once. A petition against 
the Bill, so far as regards the proposed additional piers in 
the centre of the structure, and the continuance of the 
junction on the bridge at the south end, was accordingly 
drawn up by him andthe town clerk, and forwarded to 
London. After discussion, Dean of Guild Edward moved 
that the petition against the Bill, in the name of the Town 
Council, approved of and homclgated, which was 
seconded by Mr. Cochrane. Some discussion took place on 
the subject, and an amendment was submitted urging that 
the bridge should be rebuilt as soon as possible; but the 
motion was carried by a large majority. On the same day 
a meeting of the Dundee Harbour Trustees was held for 
the consideration of the same subject together with a report 
from the harbour engineer on the for the restoration 
of the my The ultimate finding was a resolution to 
oppose the Bill in respect of the prosposal to erect ad- 
ditional piers in the river. The Broughty Ferry Police 
Commissioners, and the Arbroath Town Council, at meet- 
ings held on Monday, also resolved to oppose the Bill in its 
present form. 


Sir William Thomson on Patent Law Reform.—At the 
guestety menting of the Glasgow Chamber of Commerce, 
held on Monday, Sir William ‘Thomson expounded the lead- 
ing features of the Patent Law Amendment Bill now 
before Parliament, and secured the hearty and influential 
support of the Chamber in its favour. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and busi- 
ness was again better than it was last week. Advices from 
Glasgow were more favourable and reflected beneficial 
on this district. It was found that Messrs. Connal 
Co., the warrant storekeepers at Middlesbrough, had a 
stock of 91,660 tons. This is an increase of 670 tons since 
last Tuesday. In warrants business at present is quiet. 
The market opened at No. 3 Cleveland pig selling at 
41s. 6d. per ton, but at the close buyers were ready to give 
42s. ton for that quality, and in many cases nikon 
would not quote less fina 42s. 6d. Prospects are better. 
During the half year just passed the total make of Cleve- 
land pig iron has been larger than ever it has been, and 
there is reason now to believe that not only will the whole 
of the blast furnaces in operation be kept going, but that 
be blown 


of an ex- 





in the course of a few weeks one or two more 
in. Merchants are buying in order to cover thembelves. 
The recent Board of Trade returns have had the effect of 
stimulating the staple industry of this district. People are 
aining confidence and hope for permanent improvement. 
ere is & belief that if we are favoured with a 
good harvest, trade will be better than even the most 





sanguine person could a few months ago have expected, 
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The Finished Iron Trade.—In the finished iron trade 
manufacturers state that they are receiving more inquiries, 


and are gradually stiffening. There is a better de- 

for chairs. makers are very busy, and are now 
able to 61. 10s. ton. Bars and les have been 
advan to 51. 15s. per ton, and puddled bars are 


Sl. 17s. 6d. to 41. per ton. There is a fair inquiry for iron 
rails. Extensions are being le at some works, and 
others which have been idle are being re-started. 

The Steel Trade.— Messrs. Bolckow, Youghan, and Co. 
continue busy at their splendid Eston Steel Worke,’ Mid- 
diesbrough, and the extensions which they are making will 
soon be com Meanwhile they are able to produce 
upwards of tons of rails week. In the course of a 
few months the total uction of steel in Cleveland will 
be very large, and if the trade revival, which is expected, 
should be general and lasting, there is no doubt that only 
two orthree years of good business is requisite to induce 
people in this district to make it the largest steel-producing 
pa as it has been the largest iron-producing place in the 
world. 

Shipbuilding and Engineering.—Both these branches 
of industry on the northern rivers are well employed, and 
orders are still coming to band which will require months 
of activity to execute. Several fine steamers have been 
launched recently, and there are many more in various 
stages of construction. 


The Coal and Coke Trades.—There is no alteration 
worth special notice. Prices are, of course, stiffer. 





FOREIGN AND COLONIAL NOTES. 

Franco-Austrian Railway.—The ratio of the working 
expenses to the traffic receipts on the old network of this 
system stood last year at 40.29 per cent., as compared 
with 39.81 per cent. in.1878. The net profits realised on the 
old network last year ae to 1, — bp Rn 

possesses sundry mines, iron works, and estates ; 
the net profit realised under this head last year was 

, l, 

Canadian Railway Progress.—The extent ef railways in 
operation in Canada at the close of June, 1879, was 6485 
miles, while 593 miles more were partially completed, and 
946 miles more under construction. The amount of capital 
expended on Canadian railways to the close of June, 1879, 
was 273,826,181 dols. The earnings of the various lines in 
the year ending June 30, 1879, were 19,925,066 dols. Of 
the fees in operation at the close of June, 1879, there were 
berg miles laid with iron rails, and 3813} miles with steel 


Gas at Port Elizabeth.—The Port Elizabeth Gas Com- 
pany is increasing the area of its works, and is also pro- 
curing improved plant from England, which will enable it 
to produce gas at a cheaper rate. 


Iron Car Building.—A committee of the American 
Master Car Builders’ Association reports as follows as to 
the substitution of steel for iron, and iron for wood in car 
construction : ‘‘ But little has been done in this country 
toward producing and bringing into use an iron or steel car 
frame. In Europe, where timber is more expensive than 
here, they claim to have reached a demonstration that iron 
is better, cheaper, and lighter than wood for the bed of a car. 
There they proceed upon this theory in building cars. As all 
the blows in ordinary traffic are received and delivered, and 
the weight carried on the bed of the car, there all the 
strength to resist blows and carry load should be placed. 
Therefore, they make sills and floor timbers of iron well 
braced and calculated to carry all the load, depending not 
at all upon the trussing of the sides for strength to help to 
carry the load. They view the sides, ends, and roofs as awn- 
ings, or ulins to cover the goods in the cars, and con- 
sequently they make them as light as possible; in fact they 
often carry such freight as we load in box cars on platform 
or flat cars, covering it with canvas to keepitdry. In 
this country such practice would not answer, yet we may 
learn something from them in the use of iron in place of 
wood in car beds. As we are compelled to have substantial 
covering for our cars we wisely utilise the trussed sides to 
support the load. In this country, where iron sills and 
floor timbers have been tried, we are informed that their 
durability is perfectly satisfactory, the only complaint being 
pce ag od in repairing, owing to the faulty style of con- 
struction.” 


Wear of Rails on an Incline.—On a down grade of 1 in 
38 on the Aachen Railway, in Germany, a rail was com- 
pletely worn out in five years. On August 10, 1878, as an 
experiment, cast steel brake-blocks were substituted for the 
wrought-iron ones on the left side. On taking measure- 
ments May 6, 1879, it was found that the left rail was 
worn down 0.287 in. and the right rail 0.35 in., while 
formerly the rail on the right side was least worn. For 
the sake of rey a certain result, the brake-blocks were 
changed right with left, on the 6th of June, and the height 
of the rail — lengths on each side ef the track) was 
carefully measured. According to th: measurements made 
Septem 18 and November 24, 1879, the wear on the 
steel breke-blocks side amounted to 0.05 in., and on the 
side where the wrought-iron blocks were used to 0.086 in. 
cs tons gross load. On a down grade of 1 in 75, 

tween Heissen and Miilheim, the rail wear, with a gross 
load of 34,000,000 tons, amounted to 0.007 in. in eight 
— The chief engineer of the road can only attribute 

le enormous amount of wear to the fact that the soft 
wrought-iron blocks hold the wheels perfectly tight, while 
the hard steel has not such a grip upon them, so that they 
occasionally slip round, and less friction results. 

Iron Ore in Tennessee.—Sullivan County, Tennessee, 
contains several beds of brown hematite. In Carter ex- 
cellent iron is found within two miles of Johnson City. 


tain oxide of manganese. In Hamblen County, seven miles 
from Morristown, is a bank of ore now worked by the Roane 
Iron Company, of Chattanooga. In Sevier, in Knox, in 
Blount, in London, there are abundant supplies of ore. 
What are called the Cranberry ores, ng by the 
brown ores of Blount, Hamblen, and Jefferson, are relied 
on for making steel. The evidence of the existence of 
great mineral wealth is indisputable. 

Manitoba and South-Western Railway.—This line, 
starting from Winnipeg, is to run in a south-westerl, 
direction to the province line. Surveys have been made an 
the road poe ma laid out, a distance of 285 miles. 
The line pass through a rich agricultural country, the 
newly-surv: Turtle Mountain district, and thence to the 
Louris coalfields, which are assuming additional import- 
ance since it is demonstrated that the lignite can be carried 
down the Louris on flat boats, 140 miles, to its junction 
with the Assiniboine. A bridge now being built across the 
river at Winnipeg by the city is to become the property of 
the new railway so soon as its first 50 miles of track are 
laid ; the company already owns a plot of land in the city 
containing a passenger station and shops, at present leased 
to the Canadian Pacific Railway. Work is expected to be 
begun on the line this month, satisfactory advices having 
been received from the company’s agent in Englaid as to 
financial arrangements. 


Cars for the Chicago, Milwaukee, and St. Paul Railroad. 
—The Ohio Falls Car Works have secured a contract to 
build 400 freight cars for the Chicago, Milwaukee, and St. 
Paul Railroad. This company has within three weeks 
contracted for 2500 new cars, and during the summer it 
will make contracts for as many more, to be placed on its 
new extensions as they progress, 


Way and Works on the Baltimore and Potomac Rail- 
road.—The track and road bed of the Baltimore and Poto- 
mac Railroad have been greatly improved. During the past 
year 1115 tons of steel rails, 44,950 new cross-ties, and 
4788 ft. of new sidings were laid. Of the 49 miles of single 
and second track between Baltimore and Washington 47} 
miles are now laid with new steel rails. Particular atten- 
tion has been paid to repairs and renewals of bridges. In 
addition to repairs of others, new boiler plate girder 
bridges were last year erected at Herbert’s Run and 
ry Harbour, of 60 ft. and 5 ft. span respectively. 
At Big Patuxent river the pier was pointed and grouted, 
and the wooden superstructure renewed with a wrought- 
iron bridge at a cost of 11,546 dols. The cost of the two 
= bridges was 3236 dols. The Patapsco bridge has 

een strongly trestled, preparatory to its renewal during 
the current year with an iron structure. 


TAY BRIDGE DISASTER, 

To THE EDITOR OF ENGINEERING. 
Sir,—As the report of the Court of Inquiry is being 
— circulated, will you permit) me to state that I am 
not guilty of the unpardonable oversight with which Mr. 
Rothery inadvertently charges me in the following para- 
graph of his report. 

(112). ** It was said by Mr. Baker that the mere weight 
of the columns with the load, which they bore, would 
produce such an amount of friction as to render them im- 
movable on their base pieces, but he clear?y overlooked the 
fact that, according to the calculations of Dr. Pole and 
Mr. Stewart, a pressure of 20 lb. of wind would suffice to 
relieve the outer windward columns of all pressure, and 
to bring a tensile strain to bear upon the flange bolts.” 

I think Mr. Rothery must, by a slip of the pen, have 
substituted {my name for that of some other witness, as I 
did not refer to the matter myself, and if I had, should 
certainly have neither overlooked the fact of the windward 
column being relieved of pressure, nor of the leeward 
column being subject to an amount of vibration which 
would in effect be equivalent to a momentary reduction of 
pressure on that side also. 

Yours obediently, 


Westminster, S.W., July 15, 1880. B. BAKER. 


GAS VALVES. 

To THE EDITOR OF ENGINEERING. 

Srr,—In the great gas ——- in Tottenham Court- 
road, I read in the Times that the prime cause of this 
catastrophe was the leakage of a valve which had been 
damaged by the heavy street traffic. Enclosed I forward 
you asketch of a hydraulic valve suitable for street mains 
which has suggested itself to me; it is at the same time a 
valve and a syphon, and cannot be got out of order unless 
the top be crushed in. The sketch shows the form and 



































SseionA B. 

proportions for a 36in. valve, and though large, it does 
not take up more room than a valve and syphon together 
would. The whole of the parts being uals in cast iron 
without any fitting would make it as economical as the 
water lute would make it safe. The constant drainage of 





Green County has many large deposits, some of which con- 


supply of water to the Inte, which would be pumped as an 

po = he Sot ote. Tn case of the rupture of a main, 

and a sudden w of water, the valve would be shut b 

the inflow, and loss of gas through the break be peovented. 
Yours faithfully, 

: Sypney R. Barrett. 

23, Stainsby-road, Poplar, July 12, 1880. 





HALL’S TAP-CHASING LATHE. 
To THE EDITOR OF ENGINEERING. 
jie % tne ine we 
king, to comp oO lescription of the ta 
= Tathe which ap; in your issue of July 9th? sf 
In cutting screws of the American standard, in which 
the thread an angle of 60 deg., all that is necessary to 
give the right angle is to turn the tool end for end, as the 


stop pieces limiting the angular motion of the tool holder 
American Standard Thread of 60 deg. Angle. 




















Right-Hand Thread ; Topping-off. Left-Hand Thread ; Topping-off. 
English (or Whitworth) Standard Thread of 55 deg. Angle. 
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Right-Hand Turead ; Topping-off. Left-Hand Thread; Topping-off 
C. Cutting Edge of Tool. S 8. Stop Pieces. 
LL. Centre Line of Lathe. 


both present an angle of 60 deg. to the centre line of the 
lathe. But with the English, or Whitworth, standard 
thread, which unfortunately has an angle of 55 deg., these 
two stop pieces present an angle of 62} deg. and 55 deg. 
respectively to the centre line of lathe, and their positions 
must be reversed in order to attain the desired result, as 


shown in the annexed ‘ 
Yours . 
. SILVER HALL. 


Ww 
Abbey Works, Nuneaton, July 12, 1880. 





Lonpon Water Suppuiy.—The Select Committee of 
the House of Commons, presided over by Sir W. Harcourt, 
on the question of the purchase of the eight London water 
companies, has occupied itself for some weeks past in 
examining and cross-examining Mr. Smith, who had been 
appointed by the Jate Government to negotiate with the 
companies. We are bound to confess that we have failed 
to understand the evidence given by Mr. Smith, and we 
believe the members composing the committee are in 
recisely the same condition. On last Friday Mr. Stone- 
m, the Government auditor of the accounts of the London 
water companies, gave evidence. He entered into a minute 
analysis of the present financial condition of each of the 
companies in re to their income, the actual and pro- 
bable increase of their business by the erection of new 
houses, and other matters affecting the total value of the 
poees of the companies in the event of their purchase 
ing effected. In all the figures he gave, the annual in- 
crement he had calculated was very much less than that 
iven by Mr. Smith. From the rate of progres; the Select 
‘committee is making, it is im ible that anything de- 
finite can be arrived at during the present session. A 
amount of evidence has yet to be taken, and counsel heard 
in the interest of each party concerned. The ratepayers 
must therefore ‘‘ rest and be thankful’’ until the meeting 
of Parliament next year. The evidence already given shows 
that an immense amount of speculation has been going on 
for some months past in water companies’ shares ; since 
June, 1879, the shares of some of the companies have risen 





the mains towards the valve syphon would insure a full 





in the market from 50 to 80 per cent. 
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ON THE HARDENING OF STEEL. 
To THE EpitToR oF ENGINEERING. 

Srr,—At the close of last year there was a considerable 
amount of correspondence in your journal on the hardening 
of iron and steel, which was followed in the = 
the year by the very able paper on the same subject taken 
as read at the Liverpool meeting of the Iron and Steel 
Institute, by Professor Akerman, and while it might be 
supposed such a paper would increase the interest on the 
subject the correspondence entirely ended there. 

As one of your correspondents on this subject at the end 
of last year, I beg a little space for the consideration of 
one or two points in the correspondence, and in Professor 
Akerman’s paper, which I think worthy of some attention. 

1 think it would be well to state first of all the facts 
which are known concerning the matter, at least as 
stated them in my letter in ENGINEERING of December 12, 
1879. These are : 

1. The carbon in steel is in combination both before and 
after hardening. 

2. The percentage of carbon is neither increased nor 
decreased by hardening. 

. The specific gravity of steel is less after hardening than 
before. 

The first two are, of course, ‘‘ negative’ facts, and it is 
because they are disputed that I find it necesse ~~ men- 
tion them. With regard to the first of them, Professor 
Akerman draws attention to the probable existence of carbon 
in a third state in iron or steel, as a carbon existing in a 
form something between graphite and combined carbon, 
what he calls cement carbon. 

This state of carbon, however, if it does exist will not at 

i —— the diamond form, as some of your corre- 
spondents suppose, although I know it is a theory largely 
held in Sheffield, the reasoning of which perhaps might be 
obvious to some people, but it certainly does not commend 
itself to the scientific mind. 

In all my experience in the analysis of irons and steels, 
I have never noticed anything to give the slightest colour- 
ing to the theory of the carbon being converted into a third 
form when slowly cooled from a high temperature. We 
certainly know that an iron, or even a steel containing a 
large percentage of carbon, may be made to separate some 
of its carbon in the form of graphite if slowly cooled, and 
to take it up again if heated a rapidly cooled, but in all 
such I believe it to be distinctly graphite, or rather, un- 
combined carbon, which separates. It is true I have some- 
times noticed a block of insoluble residue when blister or 
cement steel is treated with nitric acid, but I have always 
found the residue to be slag, which is always present in the 
bar iron used, and hardening makes no difference in the 
amount of this deposit or residue, and while Professor 
Akerman quotes M. Caron’s and Herr L. Rinman’s experi- 
ments in proof of the reverse, he seems painfully conscious 
that they are not at all conclusive, for he adds, “‘ but until 
hardening and cement carbon can with certainty be dis- 
tinguished, and some method has been discovered of quanti- 
tatively determining each of them, it is of course still too 
early to say anything with certainty on this point.” 

If it is true that the cement carbon is left insoluble when 
treated with hydrochloric acid, while what he calls harden- 
ing carbon is given off with the hy m, I do not think 
there ought to be any great difficulty in determining them, 
as the problem would simply be a question of determinin; 
the carbon left behind, and that given off, a question whic 
would present no great chemical difficulty. 

If, however, it is a question of the ‘‘ quantity of carbon 
remaining undissolved when steel is dissolved in cold hydro- 
chloric acid’’ being ‘‘ very different, according as the same 
steel was differently treated before dissolving,”’ the dif- 
ference in the amount of carbon undissolved must be out of 
all proportion to the difference between the hardened and 
un ened steel 

For example, if a steel containing 1 per cent. of carbon 
leaves a residue of carbon when treated with acid equal to 
2 per cent. of carbon, and on hardening leaves a residue 
equal to 1 per cent., it surely cannot be argued that the 
difference (1 per cent.) should make such a complete 
difference in the steel as exists between it when in the 
hardened and unhardened state; and it must be remem- 
bered that any steel will 2 off a large percentage of its 
carbon as carburetted hydrogen on being so treated, and I 
may add that a varying proportion is given off —— 
to the conditions or circumstances, i.e., the temperature an 
strength of the acid, the size of the pieces of steel treated, 
&c., and if such conditions can sensibly affect the quanti 
of carbon left insoluble or given off with the hydrogen 
think it is to be inferred that the molecular condition of the 
steel should also influence it to a considerable extent, and I 
will presently show that the molecular condition of the 
same steel when hardened or ened is very different. 
In fact, I consider Herr Rinman’s and M. Caron’s experi- 
ments to be rather a proof of this, than that the carbon 
exists in two separate forms in steel. 

Another of your correspondents brings up a similar 
argument to Professor Akerman’s, namely, that two steels 
of the same percentage of carbon behaved differently on 
treatment with nitric acid, but he omitted to say that the 
one was hardened and the other was not, or that the con- 
ditions of such treatment were identical. 

Again, another argument which Professor Akerman 
advances is that if hammering or rolling makes the steel 
more dense and, therefore, he argues forces the carbon 
into combination, quenching in water ought to do the same, 
but as hardening or quenc the very reverse effect, 
namely, lessens the density, the argument must fall to the 
ground ; but I shall dwell on this point further on. 

2. With regard to the second fact, namely, that there is no 
loss of carbon when hardening, Professor Akerman of course 
acquiesces in, but it is exceedingly difficult to remove the 
reverse impression, which is probably due to the loss of 
weight by scaling. In connexion with this I quoted in my 


last letter some of Mr. Wrightson’s experiments in proof 





[| in fact, nearly all 





of it, yet one of your correspondents disputed my inter- 


retation of the experiments. Of course they speak for 
Ronachece, but my conclusion is the same as Mr. Wright- 
son’s, for he adds, ‘‘ Thus sufficiently accounting for the 
discrepancy between the specific gravity and the change 
of volame by scaling.” See ENGINEERING, October 10, 


1879, 4 j 

- The specific gravity is less after hardening than 

‘ore. 

It has been a matter of the greatest surprise to me that 
Professor Akerman should have so completely omitted all 
reference to this well-known fact, more especially as I 
believe it is one of the most important in connexion with 
this question, and it seems to me that an acceptance of the 


fact will poor spe y A upset Professor Akerman’s reasoning ; | hard 


is reasoning so based on the assumption 
of the reverse being the truth. ’ 

Ihave taken the specific gravity of steels and irons as 
follows, simply for the purpose of verifying what is un- 
doubtedly my = Roe fact : 
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These figures show conclusively the difference in specific 
gravity, and that the higher the steel or iron is heated the 
greater is the difference, and the cement steels when 
quenched at 270 deg. C. were distinctly hardened. : 

They also show that the difference in the specific gravity 
is greater in the case of steel than of pudiled or ingot iron. 
In order that my remarks on this point might be perfectly 
understood : 

‘* That first of all a violent compression must in such a 
case take place is self-evident, for we have now to do with 
a body heated from without, which therefore, at least 
when the heating has not been of all the longer duration, 
is apt to be the warmer in the outer than in the inner 
layers. When now this body by dipping in a hardening 
fluid, orin some other way is exposed to a ~—_ coolin 
acting from without, the outer layers are cvoled first, an 


Akerman is right, it ought to be bent in such a way that 
the top of it would be convex, and the bottom in the water 
concave; but Mr. Wrightson in his paper on “Iron and 
Steel at High Temperatures,” read at the same meeting of 
the Iron and Steel Institute, shows that the very reverse 
is the case ; it bends, see Fig. 2. 

T dare say it peng be asked now, ‘‘ But if iron acts in the 
same way as steel if its specific gravity is decreased when - 
suddenly cooled, &c. , Why does it not harden as steel does i’ 
Well, it will be noticed first of all that the difference in 
specific gravity in the case of iron is not so great as in the 
case of steel, but still the difference is such that it cannot 
be given as the only reason, and we will find the explana- 
tion of this fact, however, and the reason why it does not 
len when we consider its mechanical properties as com- 
pared with steel. 

Iron is much more ductile than steel, iron can be twisted 
and bent in a variety of forms and steel cannot ; this just 
means that the molecules flow with greater freedom and 
rapidity in the case of iron than in that of steel. So much 
more rapid is the molecular flow in iron as compared with 
steel that the molecules can nearly get back to their original 
position in spite of the rapid cooling. In fact, the amount 
of this decrease in ponte gravity when a metal or other 
substance is rapidly cooled might be a measure of the 
rapidity of the molecular flow, or what is the same thing, 
the ductility of the metal. 

There are two notable instances of this in the cases of 
copper and glass. In the case of copper, which is very 
ductile, the loss of specific gravity is exceedingly small, and 
in the case of glass so slow is the molecular flow that it flies 
to pieces when quenched, and it is only when treated in a 
very special manner that it can be hardened at all, i.e., in 
the case of toughened glass, and the molecular tension is 
proved from its appearance with polarised light. 

Altogether the relationship between ductility, decrease 
rod gravity when quenched or suddenly cooled, and 

ening power would be an exceedingly interesting study, 
oe almost tempts me to make this letter even longer than 
it is. 
Tam yours, &c., 
Wm. GALBRAITH, 
12, Havelock-street, Sheffield, July 5, 1880. 





SCIENCE AND ART EXAMINATIONS, 
To THE EDITOR OF ENGINEREING. 

Srr,—Your correspondent ‘‘ F.R.S.N.A.’’ directs atten- 
tion to certain anomalous features in the examinations on 
naval architecture in terms which appear to me so blandl 
plaintive as inadequately to represent the kind of fm wow d 
version which these things have drawn from many who 
reasonably Sus capnesee and even from many others who 
are not pecuniarily interested. 

On the question papers of the written examination, and 
in connexion with the honours stage, the student is in- 
formed, that ‘‘A copy of the instructions for work to be 
done at home will be forwarded to each candidate whose 
answers to his paper reach the required standard of ex- 

ence. 


the difference of temperature between the outer and the cell 


inner layers is greater the whole way through in the same 
proportion as the method of cooling is more powerful. But 
the cooling is accompanied by contraction or compression, 
and the more the outer layers haye been cooled in propor- 
tion to the inner, with the greater compressing force must 
the former react upon the latter, which by the resistance 
react upon the outer layers.” The italics are mine. 

In support of the above, Professor Akerman uses argu- 
ments which I at least confess I do not understand, and 
assumes certain thi to be well-known facts, which I 
think are not quite itted to be such ; for example he 
says, ‘‘ Burnt iron, as is well known, isthe name given to 
an iron which through long-continued or strong heating 
has had the opportunity of assuming a crystalline texture, 
with the brittleness which accompanies it on account of the 
diminished cohesion of the crystals.” 

This letter is quite long enough already, otherwise I 
might dwell on this further, but I do not think Professor 
Akerman will defend it, nor do I think it quite admitted 
that ‘‘ the more carbon, and in particular the more phos- 
phorus it contains the greater is the liability of the iron 


to be burnt.”’ 

Let us suppose a piece of steel to be heated, and let us 
follow what takes p : First, then, it expands, and if 
allowed to cool slowly will come back to original size, 
minus loss by ing. Plunge it suddenly into cold water, 
however, and I think he ae must be admitted 
that it does not get time sufficient perl ag oer to its original 
state, we therefore get what he the status quo con- 
dition so far, but Professor Akerman omitted to say 
that this condition meant that bode pe gravity was de- 
creased, a point which I have noticed before. ; 

But here the status quo condition ends, for as the steel is 
heated the molecular vibration increases, but this vibration 
is at once decreased or sto on cooling ; the molecules 
are suddenly arrested in ir vibrating motion, and are 
left in a state of tension, ina condition in which they 
ought to have greater vibration, and the temperature too 
low for their distance apart. ; 

I think the fact of the decrease of specific gravity would 
of ,itself dispose of essor Akerman’s statement that 
“its cooling is accompanied by contraction or compres- 
sion ;’? but we have another fact which I think is quite as 
me ga and has a special bearing on this part of my 
subject. 


Fig.7. 
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Suppose a bar of iron or steel to be heated, and the 
lower part of it quenched in water, Fig. 1. If Professor 

















Any student, unless extraordinarily astute and suspicious, 
might be pardoned accepting this as anything but an am- 
biguous paragraph, and the subsequent receipt of the in- 
structions for home work ought surely to justify him in 
anticipating, if not success of the first order, at least im- 
manity from total failure. But results show that anticipa- 
tions founded on such an inference are met by crushing 
per psc and that the sanguineness which can be 
safely entertained about ordinary affairs of probability is 
curiously misleading in matters which concern the ‘‘ mind’ 
onl aa at the disposal of a Governmental ‘ depart- 
ment. 

Without adducing any specific instances of disappointing 
returns, it mem stated generally that candidates of my 
acquaintance have interpreted the paragraph in question 
as meaning that the receipt of instructions for home work 
betoken a measure of merit in their written papers which, 
if their subsequent home work be not ruinously bad, at 
least insures them from the unpleasantness of “ failure.” 
Not one candidate has been known to fail receiving this 
token of partial success, and yet ‘* failure’ has been ulti- 
mately recorded against most of their names. 

Surely on this account the ‘‘ required standard of excel- 
lence” to which the written papers must reach is dispro- 
posiensdy low, and undue importance is attached to this 

ome work (indicating, as it does, for most part, the can- 
didate’s aptitude with the measuring scales, batons, and 
pencil), or all this talk about a ‘‘ required standard of ex- 
cellence,’’ and the three weeks’ time taken to determine it, 
is just so much delusive humbug ; the work of the candi- 
date not judicated upon at all until this home 
work has been sent in. This year, however, the paragraph 
in question has been omitted from the examination papers, 
but the three weeks’ delay is still persisted in, and until 
this is done away with, or it is expressly made known that 
receipt of instructions for home work is no token whatever 
that the work already accomplished is of such merit as in- 
sures the student against total failure, students will be 
under the illusion that success is half insured by receipt of 
said instructions, and wholly insured when that work, ere 
being forwarded, is highly approved by gentlemen as com- 
ne. and having the same opportunities, to judge as the 

ensington examiner. 


Spzro MELIOoRA. 





To THE EDITOR OF ENGINEERING. 
S1r,—The letter of “‘F.R.S.N.A.”’ in your last issue 
under the above heading revives a subject started by a 
friend of mine in two letters headed ‘* Naval Architecture 
in South »”’ which appeared in ENGINEERING 
two years 








ago. 
It will interest ‘‘ F.R.S.N.A.” to hear the explanation I 
got from a man that ought to know, when I had failed in 
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honours, after I had made a “‘ complete building draught.” 
It was this : The department did not like to see a candi- 
date attempt to fly too high at once, and my going in for 
honours instead of elementary or advanced stage first might 
have been the cause of my wings moving bmn stapes by a 
“fail.” I got a first-class pass in advanced s' next 
year, and have not gone in for honours again, since my 
inquiries at the department, why I failed previously, re- 
mained unanswered. 

Since I am writing on the subject, allow me to make a 
few general remarks on the examinations in naval architec- 
ture. 

1. The examinations would fulfil their purpose better if 
the examiner were not an old dock man, but a naval 
architect that has more to do with modern merchant ships. 
Dockyard apprentices have their school in each dockyard 
and the Naval College in Greenwich, so that these exami- 
nations cannot meant for their benefit. Expressions 
= only be understood by dockyard people should be 
avoided. 

2. The standard of these examinations ought to be raised 
if they shall do any real good to draughtsmen and others 
engaged in merchant shipouilding, the greater part of 
whom cannot be said to have had a prominent theoretical 
edneation. In the honours examination, for instance, a 
mere drawing from a sketch is required, while in similar 
subjects, ‘‘ building construction’’ and “machine con- 
struction,’’ an independent design has to be made by the 
honours candidate, testing his ingenuity and taste, as well 
as his real knowledge of the subject. The raising of the 
standard may be effected by condensing the questions from 
the present three stages with a few more questions on cal- 
culations into two stages only. A new honours stage 
should then be created with questions on theoretical naval 
architecture and not mere ship carpentry, arithmetic, and 
the like. All questions on practical naval architecture 
might be more varied, and those in wood shipbuilding 
might be put from a more historical standpoint, since very 
few of those engaged in private shipyards, who go in for 
these examinations, have any practical knowledge of wood 
shipbuilding at all. 

3. I would further suggest that students should be re- 
quired to have a pass in first agp ot mathematics and ele- 
mentary stage of theoretical mechanics, before they can be 
admitted to advanced stage in naval architecture, anda 
pass in second stage of mathematics and advanced stage 
of theoretical mechanics, in order to be qualified for honours 
stage in naval architecture. 

The Science and Art Department vould confer a boon 
upon the profession by adopting my suggestions, which 
would five the examinations a real educational character, 
while they are at present certainly not up to the require- 
ments of theage. It would then be worth the while of 
private shipbuilders to encourage their draunghtsmen and 
apprentices to pass these examinations, and they could 
greatly increase the efficiency of their scientific staff by— 
after a reasonable time of course—appointing only draughts- 
men who have passed in honours stage. 

I am, Sir, yours faithfully, 

June 28, 1880. Z. 





ELECTRIC LIGHTING. 
To THE Epr102 OF ENGINEERING. 

Str,—In your account of the demonstration of the 
**Jamin Electric Light,’’ in ENGrngERING of June 11th, 
it is claimed as a feature of the system that the lightin 
and extinction of any lamp or series of lamps can be effected 
from a distance without the necessity, ‘‘ as in the Jabloch- 
to system,’’ for an attendant to go round from lamp to 

amp. 

This clearly is an oversight, as ever since the Jabloch- 
koff system has been introduced there has been no such 
necessity. The fifty lamps on the Embankment and 
Waterloo Bridge are every night lighted and extingnished 
from the a 4 The ten lamps at Victoria Station, 
nearly two miles distant, are also under the same control. 
In Paris the 400 lamps which illuminate the Salon, cer- 
tainly the largest illustration of electric lighting, are like- 
wise all controlled from the works. 

Yours faithfully, 
Jutes GAupDRY, 
Managing Director. 
The Société Générale d’ Electricité, 
139, Cannon-street, June 17, 1880. 








WIND PRESSURE ON TRAINS. 
To THE Eprror oF ENGINEERING. 

Srr,—It would interest the profession at large, and 
would complete the very interesting investigation you have 
given us of the Tay Bridge business, if you would now 
into the tion of the resi offered by a strong side 
wind to the propulsion of a train. 

On a very rough calculation I am inclined to believe that 
an express engine with an ordinary train would be pulled 
up dead by the force of a side wind before any of the car- 
riages could be capsized. In bridges of great length and 
height it is merely the area of the train, and not that of the 
girders, or even of the piers, that involves serious additions 
to the lateral strength. Obviously a pressure that risks 
either the overturning or even the stopping of a train is a 
condition that must be met by traffic , and it is idle to 
make a bridge strong enough laterally to meet circum- 
stances which never ought to be imposed. 

The questions I would wish to have yee investigate are : 
(a) At what wind pressure will there be risk of an empty 
carriage capsizing, and what rules would insure that no 
trains be despat across a high bridge or embankment 
in face of such risk? (6) Assumi that the greatest 
wind pressure in which trains may safely be despatched at 





its not being pulled up? To answer this question it should 
I think be assumed that the engine must not be “‘ ‘4 
to take her train across, and that the man is not wed 
totake a run at the bridge in order to get an initial mo- 
mentum up in his train. This was apparently insured at 
the Tay by the existence of si ing cabins. 

It would certs.inly be unworthy of English engineering to 
design 7 that could not be crossed in any that 
ever blew; but it is quite feasible, and indeed as I suppose 
necessary, to restrict the load so taken, and its side area, 
andin practice no one would suffer if on a few exceptional 
oe the rules insisted on trains being crossed one-half 
at a time. 

The prohibitory cost of double line bridges of any but 
the very largest spans (in which the advantage —— by 
extra width equates the metal required by wind strains) 
makes it very important that your journal should keep up 
its odeooulotaen position by getting to the bottom of this 
matter. If no more than ten earriages can be on any 
bridge at once in a 25 Ib. gale, it is idle to provide for more 
than this plus the boom and bracing areas. In any great 
span a double line bridge will have great advantages, for 
by the simple expedient of working only the windward line 
in heavy weather, the effect of the trains broadside will in 
no case exceed the surplus strength of boom provided for 
supporting two trains at once. 

Your obedient servant, 





THE VENTILATION OF STEAMERS. 
To THE EpITOR OF ENGINEERING. 

Srr,—In these days of sanitation, when itis not even 
allowed to stifle a criminal in his cell for want of pure air, 
it ~ ee extraordinary that the attention of the Board of 
Trade has not as yet been called to the very imperfect 
ventilation of the lower deck cabins of the Royal Mail and 
other steamships that are constantly carrying passengers 
7 = hottest and some of the most unhealthy parts of the 
globe. 

The cabins on the lower deck of the Royal Mail steamers 
have four berths in each, with a cubical capacity of about 
750 cubic feet, or not half that exacted for prison cells, &c. 
They are situated on each side of a broad passage, which is 
very fairly ventilated by the wind sails, and a slight current 
of air generally circulates along these passages when there 
is a moderate — and the ship is in motion. However, 
very little, if any, of this air ever enters the cabins, and, 
although sufficient space has been left both above and 
below the doors for ventilation when closed, yet practically, 
and owing to the lower deck port-holes being kept shut for 
the greater part of the voyage, there is not the slightest 
circulation of air through the cabins, and the four unfor- 
‘tunate inmates are to a considerable extent obliged to 
inhale the very air expired from their lungs over and over 
again, and this frequently in that miserable state of sea- 
sickness which causes such a dread to all untrained and 
delicate travellers. 

If these lower ports could be left open as those of the 
upper deck, there would be quite a sufficient circulation 
established between the port-holes and the air brought 
down by the windsails, but owing to the constant rolling 
of the ship these ports are obliged to be kept closed even in 
fine weather for fear of shipping seas through them 
iate the cabins, and are therefore useless except to give 

ight. 

In a steamship the remedy is so easy that I am as- 
tonished with all the present competition for comfort and 
speed it has not as yet been adopted. A simple ventilating 
exhaust main laid from the engine-room, running under 
the deck fore and aft and connected to a fan worked by the 
engine sending the products up the chimney, would be all 
that is required, and consume very little power of tke 
engines. 

Small branch T pieces could be adapted to this main and 
made to enter each cabin. These might be placed under 
the sofas that run fore and aft, be fitted with a bell mouth 
and a light throttle valve worked by hand so as to regulate 
the draught at the convenience of the occupants. The 
exhaust main should as a matter of course be calculated 
according to the number of cabins and the small branch 
pipes be made to increase in diameter as the position of the 
cabins recede from the engine and fan. By the above 
means there would be a constant circulation of renewed 
pure air from the passage windsails through the cabins to 
the exhaust pipes under the sofas, and as these large 

t Ss are tantly going from hot to cold climates a 
light neues throttle valve should also be adapted to 
the windsails so as to moderate the inlet of air in colder 
latitudes. 

Artificial ventilation of this kind being now adopted in 
nearly all the “eo ships and ironclads of the Royal 
Navy, the Royal Mail Company with its privilege and 
subvention should not be the last in carrying out an im- 
provement so necessary to complete the comfort of their 
ships. The fare and attendance on board these steamers 
is all that can be desired, but as pure air is as essential to 
health as good food, I trust these few remarks may, through 
your valuable journal, call the attention of the proper 
authorities to this much needed improvement. 

I remain, your obedient servant, 


F. Target, M.I.C.E. 
London, July 12, 1880. 











REOPENING OF OLD Minzs IN BonEMIA.—The silver 
mines at Kutnd Hora (German Kuttenberg) have been 
reopened by Government. They were once of much impor- 
tance, being the chief source of silver to the Royal Mint of 


miles south of e) have been acquired by a French 





all has been defined under question (a), what is the 
longest train that can safely be despatched with a view to 





Bohemia. The _- mines of Jilové (German Eule, some 


society, who have dy set to work in reopening this 
neglected mine. 








MINING AND METALLURGY IN RHENISH 
PRUSSIA. 

The Mining and Smelting Industries of Khenish Prussia 
and Westphalia as represented at the Diisseldorf Ez- 
hibition.* 

By Herr Osann. 
(Concluded from page 10.) 

WE now turn to the exhibits of the Union Actien Gesell- 
schaft fiir Bergbau, Eisen and Stahl Industrie, Dortmund. 
At first sight we cannot but be convinced that the main 
turn-out of all the works belonging to this society is in roll- 
ing mill products, and that for this purpose they must 
possess the most perfect arrangements. ‘I'he works alto- 
gether comprise the Dortmund Iron and Steel Works, with 
the Aplerbecker Rolling Mill, the Horst Iron and Steel 
Works, in Horst, near Steele, and the Henrichs Works, 
near Hattingen. Our attention is at once attracted by a 
large group of heavy girder irons, channels, T and angle 
irons, and others, all of the same total length of 65 ft. 7}in., 
with the exception of one girder iron, 19} iu. high, which, 
however, is 39ft. 4in. long. This group of girders lines 
the exhibit on one side, while on the other side an iron rack 
is built carrying rolled bars of great variety, round, square, 
and bar iron of all dimensions, and excellent quality. Bars 
are shown 19$in. wide, ¢ in. thick, and 65 ft. 73 in., long 
square sections 7jin. wide and 18 ft. long, while round 

7} in. in diameter and 23ft. in length are imposing 

productions by their enormous dimensions. More, how- 
ever, do these specimens deserve the admiration of rolling 
mill engineers by the accuracy in rolling; vain would it 
be to look for twisted and bent edges, corkscrew lines on 
the round bars, deformations and i ities in the 
channel irons and girders. All the ubjects are faultless, 
and cannot but impress the initiated with the conviction 
that these are not the happy results of once favourable 
conditions, but that they can be and are rolled in the same 
superior quality every day. Equally good results are 
shown in mild iron and steel, rails, axles, and tyres, 
and the manufacture of these objects is exhibited in its 
various stages, from the rough ingot upwards to the 
finished article. Two complete rails, one 124ft. 8in., the 
other 170 ft. 7 in., overreach all other exhibits in large 
bends. A perfect marvel is a sleeper 151 ft. long, bent 
round the stand for rolled bars, previously mentioned, 
while rails, axles, and tyres, bent cold under the hammer, 
and a large collection ot test pieces, show the excellence of 
the materials employed. 

A fine collection of specimens of test-pieces, showing the 
tensional, bending and breaking strains of different qualities 
of material, are grouped together under glass, and form the 
centre of this imposing exhibit, while other test specimens 
are shown in the little side recesses. 

There are further some gigantic specimens of plates from 
the Henrichshutte, one 36 ft. long, 3ft. 7.3in. wide, and 
1!3 in. thick, another 36 ft. long, 7 ft. 114 in. wide, and jin. 
thick, while a plate only {in. thick is shown 8 ft. 2.4in. 
wide and 21 ft. 3} in. long. These latter two will be 
found outside the building behind the boiler-house. 
Time does not permit me to mention all the objects 
exhibited by the ‘‘ Union;’’ there are still the products 
of coal and iron mining, the assortment of pig iron, tem- 
pered and cast-steel goods, manufacture of railway wheels, 
switches, &c. I will not, however, omit to draw your 
attention to the imposing structures, built by the Dortmund 
Works, and represented here by well-finished models. The 
whole show of the Dortmund Union is an imposing one, 
and particularly the rolling-mill productions. 

The exhibit of the Phoenix Company, situated near the 
second main entrance of the building, is, like the one last 
mentioned, remarkable for the variety of its products, and 
is distinguished by its tasteful arrangement ; while in one 
of the side recesses the productions of ore are piled up. 
We notice in the centre of the exhibit the interesting 
collection of blast furnace products, among which, as in 
the Gutehoffnungshiitte, the systematic series of spiegel- 
eisen and ferro-manganese, the latter up to 80 per cent. 
of manganese are particularly remarkable. It may here 
be mentioned that pure metallic manganese, containing 
from 4 to 5 per cent. of carbon, is exhibited by the Isabell 
Works, near Dillenburg, where this metal is used for the 
manufacture of manganese copper and manganese bronze. 
In the department for forgings shown by the Phoenix Com- 
pany we notice some excellent pieces of forging and groups 
of railway wheels, while the front, towards the vestibule, 
is faced by two large plates of exceptionally good appear- 
ance, one 23 ft. long, 8 ft. 8} in. wide, and fully § in. thick, 
the other 27 ft. 10in. long by 5ft. by ,in. Well worthy 
of our attention are some excellent plans and maps, and a 
set of drawings showing the arrangement of wire rope 
transmission, recently erected by the company at their 
mines near Linz, and showing one wide span of over 550 ft. 
The permanent way for narrow gauge on the Freudenberg 
system has been brought into use on the electric railway in 
the grounds, encircling the pavilions of Krapp, Van der 
Zypev, and Challier. A large iron shaft liner and some 
heading liners deserve the attention of all, and especially of 
mining engineers, to whom we recommend the latter for 
frequent application. 

We will now avail ourselves of the opportunity to inspect 
one of the exhibits in the Machinery Hall, where, however, 
some imposing objects for mining operations are shown. 
It is the show of Messrs. Haniel and Lueg, of Diisseldorf, 
placed in the north-east corner of the hinery Hall to 
which we refer. Here we find complete models of hoist- 
ing towers, boring apparatus for shaft driving, a large 
boring tool, on the Lippmann system, which has already 
been in practical use, as well as shaft linings of the largest 
dimensions. A pump rod of 8 in. diameter and 52 ft. 6in. 
length, and a four-story hoisting cage, together with a 
complete Bittinger pump of 35} in. diameter plunger, with 


* Paper read before the Verein fiir Hiittenwesen, at 
Disseldorf. 
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several sets of valves, &c., complete the exhibit of mining 
objects. But we also find some very large marine objects 
on this stand; anchors are shown of various sizes, a ~— 
propeller, 27 ft. 23 in. long and 9 tons in weight, for the 
North German Lloyd steamer Neckar, with a propeller 
17 ft. 43 in. in diameter and 14 tons in weight, are objects 
worthy of exhibition on account of their excellent finish. 
There is also the model of a sternpost, belonging to one of 
the German steel corvettes ‘‘F” class. It is 27 ft. 102in. 
long, and an imposing piece of work. 

It would carry us too farif we would attempt to describe 
and enumerate all the different exhibits in the iron and 
steel manufacturing department, we can only briefly 
mention those of a few of the more important firms. 
Aachener Hiittenverein in Rothe Erde, near Aachen, show 
a large collection of sections with test-pieces of rolled bars, 
the Hochfelder Walzwerke show specimens of iron of all 
kinds, Eschweiler Walzwerke specimens of rolled iron and 
breaking tests, Gabriel and Bergenthal in Soest, and 
Greombriick and Worstein exhibit some splendid collections 
of ore, pig iron, forgedaxles, rolled bars of the finest quality, 
for which Soest is celebrated, while the Worsteiner, 
Gruben, and Hiittenverein are represented by iron ore 
and pig iron specimens, castings, and forgings. Plates 
of the finest qualities are, besides those in the Siegener 
collective exhibition, shown by Messrs. Capito and Klein, 
of Benrath, Hesse and Schulte, of Hérdt, near Siegen, 
and Reusch Bros., of Hoffnungthal, near Résrath. Tinned 
iron plates are exhibited by the Russelsteiner Eisenwerks 
Gesellschaft, the Hustener Gewerkschaft, and the West- 
phiilische Union, Department Nachrodt. L. F. Buderus 
and Co., in Neuwied, show galvanised roofing tiles, girders, 
and corrugated plates, some of the latter have also been 
used in constructing the roofs of the boiler-houses outside 
the building. Very tastefully arranged are the exhibits of 
the Niedersheinische Hiitte, near Duisburg, consisting of 
castings, such as chequered plates, columns, and pipes. 
The Actien Gesellschaft Friedrich Wilhelm Hiitte, in 
Miilheim-on-the-Ruhr, have made an excellent show of 
water fittings, valves, hydrants, and socket pipes up to 
3 ft. 11 in. diameter inside. Solid drawn and welded iron 
and steel tubes are especially well represented, Diisseldorf 
itself being the centre for the manufacture of these tubes ; 
the exhibiting firms are, the Diisseldorfer Tube and Iron 
Rolling Works, who have a very tastefully arranged 
trophy of tubes, the tube works of Piedboeuf dy men- 
tioned, Messrs. Balcke, Tillering, and Co., and Albert 
Hahn, all of Diisseldorf, and Messrs. Miiller and Co., of 
Ehrenfeld, near Cologne. wire manufacture, 
brought to a high state of perfection in Germany, and 
particularly in our provinces, is represented by a number 
of works already named; they are Dortmunder Union, 
Phenix, Rote Erde, near Aachen, Eschweiler Roll- 
ing Mill, Diisseldorfer Tube Works and Rolling Mill, and 
the Diisseldorfer Iron and Wire Industry. 

A group rich in objects of interest is that of cast-steel 

articles ; the Witten Cast Steel and Armoury Works show 
guns, mitrailleuses, and a variety of small firearms, plates, 
forgings, and castings. Messrs. F. Ashtrémer and Co., of 
Annen, are represented by all kinds of castings, steel rifle 
barrels in various stages of manufacture, the quality 
being demonstrated by an original combination of forging 
and twisting into the shape of a tree, called not inappro- 
priately by some of the exhibitors the “‘upas tree.” A 
similar stand to the above is that of the Anneberger Cast 
Steel Works, while the Siegen-Solingen Cast Steel Com- 
pany, Limited, show a large and varied collection of tools. 
Messrs. Soeding and Halbach, of Hagen, show tool steel 
and all kinds of tools, such as anvils, hammers, &c., the 
Limburg Works, of Limburg-on-the-Leune, exhibit cement 
— refined steel, and H. Remy, of Hagen, tools and tool 
steel. 
Very importaut and interesting are the exhibits of the 
Hagener Cast Steel Works, plate and spiral springs, tools, 
and a great variety of castings, and at the stand of Messrs. 
Peter Harkort and Son, of Wetter, a great variety of dif- 
ferent objects of the very best workmanship are arranged an 
classified ina most commendable manner. As a piece of ex- 
cellent material we will mention a large steel plate at this 
stand of not more then s}5th in. in thickness. 

The products of a new process only put into operation 
during last year are shown by the Hérder Rengwerkes and 
Hiittenverein, and the Munich Steel Works, in Ruhrort ; 
these are objects produced by the Thomas and Gilchrist 
dephosphorising process. Both these firms have arranged 
their exhibits so as to give a complete illustration of the 
process, and while the Horder Society have shown a longi- 
tudinal sleeper of Thomas mild steel, some 124 ft. long, 
the Rhenish Steel Works illustrate the strength and plas- 
ticity of the basic slag by showing several ornaments partly 
green partly burned, and these objects might justly claim 
a place by the side of basic bricks in the ceramic group. 

We cannot quit Group III., in the main building, without 
doing justice to the imposing show in copper and copper 
utensils exhibited by Messrs. F. A. Hesse and Sons, in 
Hedderheim, as well as the exhibits of nickel and cobalt, 

y se and Selve, of Altena, and by Fleitmann and 
Witte, in Iserlohn. The latter is especially interesting 
by the show of cast, forged, and rolled objects of pure 
nickel, as well as other objects coated with nickel by a 
process of welding, and afterwards rolling into thin sheets, 
both iron and steel. By a peculiar process, patented by 
Mr. Fleitmann, he is enabled to forge and weld the other- 
wise hard and crude nickel.* 

Leaving now the main building for the annexe, we are 
naturally attracted by the 40 centimetre (15} in.) monster 
gun, standing by the side of Herr fet gg ey — i 
is the largest gun ever mannfactured yt is firm, and is 
shown quite complete with all fittings and gear. Two gun 
barrels with ammunition placed by the side of the steps, as 


* This process we referred to in a note on page 481 of 
our last voluame.—Ep. E. eg 
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wellas some war emblems over the entrance, indicate at 
once that the contents of the pavilion are principally for war 
purposes. A collection of completely appointed guns of 
scrupulously fine rene verify our expectation; we 
find a15 cm. gun, 27.5 em. field gun, a 6cm. mountain 
gun packed for transport on mules, and a 2.5 em. re- 
volving cannon, besides a large collection of steel ordinar 
and explosive shots, partly shown in section, illustrating 
the minute details of the detonating caps, charges, &c. 
Besides weapons Krupp’s steel serves for peaceful 
purposes, and of these there is also no lack illustrated in the 
pavilion. A rail of 92 ft. length, bent and twisted about 
in various curves, and a large pump » are arra as 
railings for the gallery, below which is placed a double 
crankshaft of crucible steel, which has had six years’ constant 
wear in the steamer Frisia, and looks none the worse for 
it. A second new shaft of the same dimensions is also 
shown. A large anchor, and the stern forged for the iron- 
clad Wilhelm, the latter in model only, are splendid speci- 
mens of the far-famed forge of Krupp’s Works; imposing 
groups of wheels and tyres, some large polished rollers, a 
heavy rolling mill gear with teeth fo: of crucible steel, 
are fine examples of high-class workmanship. A variety of 
other objects in mild steel and iron, as well as a very fine 
collection of test-pieces, which bear witness to the excellent 
quality of the materials employed in the works, close the 
— of exhibits, all bearing upon them the stamp of per- 
ection. 

Another annexe, near the second entrance of main build- 
ing, is that of the United Schalke Works, of which we may 
mention, as belonging to the iron industry, the firms of 
Schalker, Graben, and Huttenverein showing ores and pig 
iron, Guillo Funke and Co. exhibiting boiler plates—among 
them one of 23 ft. long, 7 ft. 64 in. wide, and +5 in. thick— 
flanged boiler ends, welded connecting necks, rolled wire, 
and very excellent thin plates; while Messrs. Rocker and 
Co. have a good share of rolled and drawn wire. Excellent 
pictures of subterranean mine work and other objects of 
the Schalke industry serve to decorate the little pavilion. 

Amongst those industries, not directly iron or coal pro- 
ducing, but closely related while exclusively working for 
them, the manufacture of fireproof eserves special 
mention. Dr. C. Otto and Co., of Dahlhausen-on-the 
Ruhr, show in a tasteful little annexe a very complete collec- 
tion of various fireclay bricks, while arrangements of flues, 
coke ovens, and blast furnace arrangements, and outside 
in the yard behind the boiler-house, a complete generator, 
system Grébe-Lurmann. 

We may now consider our tour round the rey iron 
industry exhibits completed ; the sketch which I have been 
able to draw before you could, in consequence of the little 
time at my disposal, be only a hurried one, and must to m 
great regret be incomplete in many points. I must as 
your kind consideration, and however incomplete and un- 
satisfactory my representation of those exhibits has been, 
one fact you have no doubt been able to establish in your 
mind, and you may be moreover assured of it, the Rhenish 
Westphalia mining and iron industry is deservedly well 
represented at the Diisseldorf Exhibition of 1880. We 
may hope that our Exhibition may be instrumental in com- 
pletely removing the poor opinion and the suspicion in 
which our productions have too often been held abroad, 
and this will at least be the case in these special industries. 
We may proudly assert the leading position the mining 
and smelting industries of Rhenish Prussia and Westphalia 
occupy, and we trust that technical and commercial intelli- 
gence may be able to insure this condition for the future. 
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The subject with which this Committee has to deal has 
been defined as ‘‘ friction at high velocities, specially with 
reference to friction of bearings and pivots, friction of 
brakes,’’ &c. As the essential question involved in this is 
the influence of velocity upon frictional resistance, it has 
appeared neither necessary nor advisable that the reporter 
should give any special account of what written 
upon the subject of friction generally. Unfortunately, 
however, the results of his examination of the numerous 
works and posers bearing upon the subject to which he has 
had access have been chiefly negative, so far as relates to 
the particular question in hand, Very little work appears 
to have been done in connexion with this question ; and 
even of what has been done much seems inapplicable—on 
account‘of difference‘of conditions—to the ordinary work of 
the mechanical engineer. 

A difference has long been recognised between what has 
been called static friction, or the friction of rest, and 
dynamic friction, or the friction of motion, the coefficient 
in the former case being in many instances much higher 
than in the latter. The recent experiments of Professor 
Fleeming Jenkin in connexion with this matter, although 
made at the ya end of the scale of velocities to that 
about which the Committee is now chiefly concerned, have 
great interest in connexion with the general question of 
velocity and friction. By experimenting at extremely low 
velocities, he has shown* that in certain cases, where there 
is a very marked difference between the two coefficients 
mentioned, the coefficient of friction d rey 4 


(0.0036 and 0.183 metre) per minute ; and his experimen 
indicate a probability of a continuous rather than a sud 
change in the value of the cofficient between the conditions 
of rest and motion. In cases where there is little or no dif- 


ference between the coefficient of rest and motion, no 








* Royal Society, Proceedings, 1877, p. 93. 








difference was found at the velocities between which he 
experimented. His iments were made with a very 
small steel spindle of ot in. (2 millimetres) diameter only, 
resting in rectangular V notches, the pressure being con- 
stant, and due to the weight (86 lb. = 39 kg.) of a disc 
carried by the spindle, and revolving with it. ; 

Professor A. S. Kimball has made a number of experi- 
ments* upon the question of velocity and friction. At 
common, but somewhat slow speeds, he finds the friction 
between pieces of pinewood to decrease rapidly as the speed 
increases. With a wrought-iron shaft of 1 in. (25 milli- 
metres) diameter, working in a cast-iron bearing, well 
oiled, an increase of velocity of rubbing from 6 ft. to 110 ft. 
oe to 33.5 metres) per minute caused the coefficient of 

riction to fall to 0.3 of its first value. The pressure in 

this case was about 671b. per square inch. (4.7 kg. per 
square centimetre). Other experiments on lubricated 
journals at smaller pressures gave a diminution of the 
coefficient from 0.15 to 0.05, as the velocities i d 
from 1 ft. to 100 ft. (0.3 to 30 metres) per minute. At such 
slow speeds as from 0.59 ft. to 2.2 ft. (0.18 to 0.67 
metre) per minute a similar decrease was found ; while at 
the still lower velocities of from 0.002 ft. to 0.01 ft. (0.0006 
to 0.003 metre) per minute the friction increased with the 
velocity. 

Professor R. H. Thurston has carried out a number of 
on ay to determine the effect of changes, not only in 
velocity but also in pressure and in temperature, upon the 
frictional resistance in lubricated bearings.t is con- 
clusions are that the coefficient at first decreases, but 
after a certain point increases with the velocity, the 

int of change varying with the pressure and the tempera- 

ure. Ata pressure, for instance, of 100 lb. per square 
inch (7 ke. r square centimetre) and a temperature of 
150 deg. F. {65 deg. C.), the minimum value of the co- 
efficient is reached at a speed lying between 100 ft. 
and 250 ft. (30 and 75 metres) per minute ; while at the same 
pressure, but at a much lower temperature (apparently), 
the value of the coefficient increases continuously from 
30 ft. (9 metres) per minute, the lowest velocity tried, up to 
1200 ft. (8360 metres) per minute. As the general result of 
his|work Professor Thurston has come to the conclusion 
that for a cool and well lubricated bearing the coefficient of 
friction increases with the velocity, and approximately as 
its fifth root, at all s s exceeding 100 ft. (30 metres) per 
minute. It is much to be regretted that Professor 
Thurston has published no information about his very im- 
rtant experiments, in this part of the subject, except a 
‘ew tables of epitomised results. Neither the sizes of the 
a tested, the number of tests made, nor any par- 
iculars as to the variation of the experiments among them- 
selves are given, and very few details as to the way in 
which they were carried out. Until this information is 
made accessible (as it is to be hoped it will be made) it is 
not easy to estimate the degree of importance to be attached 
to these results. 

The well-known experiments of Poirée and Bochett show 
that between velocities: of 900 ft. and 3600 ft. (270 and 1080 
metres) per minute the coefficient of friction both of wheels 
and of shoe brakes skidding on rails diminished very much 
Fi nym. | (in the former case) from 0.2 to 0.13. The 
surfaces were of course quite unlubricated. 

The recent experiments of Captain Douglas Galton and 
Mr. Westinghouse, described by Captain Galton in his 

read before the Institution,§ afford very valuable 
ormation as to the effect of change of velocity upon the 
frictional resistances between e-blocks and wheels, 
and also as to the simultaneous variation of the coefficient of 
friction with the intensity of pressure, or pressure per unit 
of area. These experiments throughout showed a ve' 
remarkable diminution of the coefficient of friction wit 
increase of s over the very large range of from 
400 ft. to 5300 ft. (120 to 1600 metres) per minute. 
The nature of the appliances used however permitted ob- 
servations to be made only for about 30 seconds con- 
secutively ; and it wasfound that during this time the co- 
efficient of friction always diminis rapidly. This 
decrease must of course cease after some time—apparently 
after a very short time—and the question arises, as was 
suggested by the reporter in the discussion on one of 
Captain Galton’s papers, whether the difference between 
the frictional resistances at different speeds would till 
remain when these resistances had taken up their lowest 
values, or would then have disap; . far as can be 
judged from plotting out Captain Galton’s results,|| the 
difference would remain. From working out a number of 
these brake experiments, the reporter found that the co- 
efficient of friction was sensibly less at higher than at 
lower pressures, and that the coefficient of friction 
between the se pneng the sa per Ba intensity of 
pressure might easily be seventy or eighty times as tas 
on the brake-blocks) was less t a third of that between 
wheels and the brakes. From Professor Thurston’s 
experiments with journals there appears the notable result 
that, while this is substantially corroborated for ordinary 
velocities and loads, there comes always a point (varying 
pn pe in the different cases and with different lubri- 
cants), after which increase of pressure increases the co- 
efficient of friction, this ¢ e being more marked in the 
case of the lower velocities. The particular point at which 
this’change occurs seems also to be partly dependent on the 


* American Journal of Science, 1876 and 1878; also 
Thurston’s “ Friction and Lubrication,’’ p. 182, et seq. 

+ ‘Friction and Lubrication,” page 185. American 
Association for Advancement of Science, August, 1878, 


61. 
Mem. de la Soc. des Ing. Civ. 1852, page 110, &. 
Comptes: Bendas xlvi. (1858), page 812, ati. (1380), 
OE See Proceedings Inst. M.E., June and October, 1878, 


April, 1879. 
|| Proceedings Inst. M, E., April, 1879, Plate 23, Fig. 14. 
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temperatare. Within ordinary limits Professor Thurston | friction is greatly affected by the velocity of rubbing, the Crprevatcin, s very convenient for these experiments, 
and can or 


takes the friction to vary (ceteris paribus) inversely as the 
square root of the pressure per unit of area ; but this con- 
clusion is very far from representing the average results of 
those sets of experiments which he has selected for publica- 


tion. 

No very large number of answers have been received to 
the inquiries sent out upon this subject. Of those which 
have come in, the most interesting are (1) a letter from Mr. 
Pearce, of Cyfarthfa, and (2) a letter from General Morin. 
The former gives particulars of indicator tests of a rolling- 
mill engine running empty at different speeds, from whic 
it appears that pro agtaee wg a much smaller power was 
seneed ¢ to drive the engine at a high than at a low speed. 
The experiments are not of such a nature as to allow any 
general conclusions to be drawn ~——= them ; but they have 


considerable intrinsic interest, as to a form of 
experiment easily made, and the Bea oye which, noted in 
a sufficient variety of cases, would afford e 


information. General Morin’s letter is wy yee coe 
ing, as coming from such a veteran worker in the subject 
of friction as its writer. He disclaims altogether any 
notion that from his original experiments laws of friction 
could be laid down for conditions outside those under 
which he worked ; and sees no reason to doubt that under 
such high velocities as often occur in practice the coefficient 
of friction may be considerably reduced. He thinks that 
an muodlted in somewhat similar to that which he used, but 
ed in detail, would probably be the most convenient 
for a out further experiments. General Morin’s 
ded to this report. 
ents made directly in connexion with 
the bpm el experi the ——— of the Committee have 


now been cited. From them it may be taken as established 
that, even at quite ordinary » the value of the co- 
efficient of between different varieties of iron or 


steel is sensi vetoed by changes in the velocity of 
rubbing. For ary rubbing surfaces there can be little 
doubt that this change is a continuous decrease as the 
velocity increases up to the limits of the experiments made ; 
for lubricated surfaces, of the form of ry bearin; 
(having, however, pressure on both sides of the j journal), 
Thurston’s experiments point to the conclasion that at 
some point the coefficient ceases to decrease with increasing 
— and begins to increase . This conclasion 
be accepted as final without confirmation. It 
S as yet been “found only by one yy er 
results are in mony pe points anything bu a But at 
the same time no other experiments have tly been 
made with lubricated bearings at ike the speed 
—_— or 360 metres per minute) up to which he has 





wee dail bictddl Uiditnctcan ‘heb the SediMalent of 





existing experiments also show that it is greatly 

by the intensity of bearing pressure; and they raise some 
probability that the effect of altering the pressure is diffe- 
rent at different speeds. It will hardly be possible there- 
fore, in carrying out any experiments which may be 
thought advisable upon this subject, to dissociate the ques- 
tion of varyin arying as from thatof varying velocity. In 
working with lubricants it is also clear that the tempera- 
ture very much affects the coefficient of friction ; but there 
is very little evidence as to the effect of ordinary changes 


of temperature upon dry ay loins a! ste 


APPENDIX. 
[Translation.]} Conservatoire des Arts et Métiers, 
Paris, 15th March, 1879. 

Dear Srr,—The results furnished by my experiments 
as to the relations between pressure, surface, and s ‘ 
on the one hand, and sliding friction on the other, have 
always been myself, not as mathematical laws, 
but as close approximations to the truth within the limits 
of the data of the experiments themselves. The same 
holds, in my opinion, for nae other laws of practical 
mechanics, such as those of rolling resistance, fluid re- 
sistance, &c. 

It has therefore been no surprise to me that, in 
ments on the resistance to the sliding of skidded rai my 
wheels over rails, this resistance has appeared to — 
at higher speeds. The vibrations and strains produced 
such cases would moreover occasion disturbances such = 
would wholly change the results. 

For journals revolving in stationary bearings, it is natural 
that, as the efficiency of the lubrication is affected by the 
speed, the friction should be so also 

In the case therefore of loads, surfaces, or speeds, which 
sulert rag the limits of those that ee — P 0g 
su o! wn investigations, I agree wi C) 
tion of Mechanical Engineers that it would be well for 
further experiments to be oe ied. 

cation might bored by an epperstas ae ind similar 
— t y an ap a sim 

ono Imai 8 ee ae 13, et foe. a in 
paper published in 188 bythe the Academy of Sei 
proved the new experiments aie Aaa om @ larger 
seale in regard to weight, diameter, and speed. 

Tn the ap referred to , the rotary dynamometer, 

ig EX 
upon wo iter 
that it should be separate from it, and that the axle should 
be driven by a belt. 

The of rotary dynamometer that I have subse- 
quently employed, of * which there are several models in the 





ciently. 
and will be pumped from a point about midway between 
the surface and the bottom. 
watched with interest. 


high speeds. It would afford greater 
=" for applying sufficiently heavy | 

The diameter of the should be mach greater 
than is required for strength, in order that a sufficiently 
high surface velocity may be obtained with a moderate 
speed of revolution. 

For experiments made without © ony labrication, anoma- 
lous results arising from wear produced by long-continued 
friction of the same surfaces ht be avoided, if instead of 
fixed bearings an annular bus. surrounding the journal 
were.employed, which by some easily contrived arrange- 
ment might be shifted circumferentia y at pleasure, either 
with a continuous movement or at in 
ain above are = seauestions = at present occur to - 

offer in arrang’ arther experiments on the 
friction of po their bearings. 

If any scheme for an experimental apparatus in accord- 
ance with these ideas be su itted tome by ¢ 7 the pe ge gg 
I shall have much pleasure in and giving my 
opinion upon the arrangements pro; 

I am, dear Sir, yours very truly, 


Wines @ Esq GENERAL | "Morin. 
a rowne, Esq., Secretary, 
Institution of Mechanical Engineers, London. 





Kine’s Cotteer.—Mr. Henry Robinson, M. Inst.C.E, 
has been ap inted Soelesor o of Land Surveying and 
n | Levelling at. g’s College, London. 


Arr CoMPRESSORS FOR THE ARLBERG TUNNEL.—Four 
air compressors for the Arlberg Tunnel, Austria, have been 
ordered at the works of Messrs. Breitfeld, Danek, and Co., 
of Prague, Bohemia. The compressors are of a pecaliar 
type, which we hope to be able to describe on a future 
occasion ; they are horizontal and double-acting. Each 
pair of them will be driven by a turbine. 


FILTERING.—A filtering experiment on a large scale is 
about to be tried by a company at Holyoke, Massachusetts, 
to obtain pure water for washing ses inthe manu- 
facture of paper. Quite near the mills is a piece of land 
lying lower than the canal, and this the company — 
to fill with water to the extent of about three acres. 

Gracel sees 81. tn abskoene” Since te ina bd ie 
gravel some 8 ft. in ness, h which it pass, 
and it is expected that the fil and the subsequent 
standing of the water in the reservoir will purify it suffi- 
The water will be about 10 ft. deep on an average, 








The experiment will be 
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MINERAL FUEL IN THE UNITED 
STATES.—No. II. 

Tue annexed map indicates the general geolo- 
gical features of the United States, It has been 
taken from the official statistical atlas of the 
United States, and for the convenience of the 
engraver has been divided into the nine following 
groups, each group being marked distinctly on the 
map : 

, Eozo!c ... Eozoic and metamorphic. 
Cambrian and silurian. 
Devonian. 


PAL=0zOIC eee | 
Carboniferous. 


Mesxozorc { —— Jurassic. 
Tertiary. 

CENOZOIC ! Alluvium. 
Volcanic. 


The rocks of the azoic age scarcely enter into 
the surface formation of the country. This primi- 
tive formation, whose emergence was the nucleus of 
the North American continent, and from the subse- 
quent disintegration of which the rocks of succeeding 
epochs were evolved, occupies a large extent to the 


northwards of Montana in the San Jacinto Moun. 
tains of California, scattered in small patches 
over the high table-land chiefly cenozoic of the 
table-land enclosed between the Sierra Nevada and 
the Rocky Mountains. On the east the paleozoic 
formations are shut off from the seaboard towards 
the north by the azoic of the Appalachians, fringed 
on the coast by the tertiary and alluvium, and 
further south by the cretaceous rocks. The valley of 
the Mississippi forms a great peninsula of tertiary 
and alluvium, running north as far as the 37th deg. 
westward, and, roughly speaking, to about the 99 

parallel, bounded by the triassic, cretaceous, and 
tertiary running from south to north. On the 
northern boundary of the States the great primitive 
azoic wall encloses the paleozoic, throwing out spurs 
and promontories, two of the largest of which run 
to the south of Lake Superior, enclosing the western 
half of it, and beyond the province of Ontario, into 
Vermont, on the south-east side of the Saint Law- 
rence. To the east the different series of the 
silurian fringe the azoic on the north, and the ter- 
tiary on the south, and are overlaid in the Mississippi 





found largely in the Appalachian and the mid-con- 
tinental regions. To the east in New York it con- 
sists chiefly of shale below limestone, changing to 
clayey sandstone and shales in the Appalachian 
districts, and reaching a thickness of 1500ft. In 
the central region the formation is chiefly limestone. 

me age by the report accompanying the official 
Le ory ai of the United States, previously al- 
uded to, we find it stated that in the western part 
of the continent the best known member of the 
paleozoic system is the carboniferous limestone, 
assumed to be the sub-carboniferous. This is met 
with in the whole range of the Rocky Mountains 
from south to north, in the Wahsatch and the Hum. 
boldt ranges, in the Sierra Nevada, and the smaller 
outlying chains skirting the coast. In the mountain 
region of Montana it is predominant, and forms the 
summit of the hills in the Great Salt Lake district. 
It also occurs largely in the Blue Mountains of 
Oregon. An interesting feature of this formation, 
in the western portion of the continent, is the high 
level to which it has been lifted, until it forms the 
summit of many mountain ranges 13,000 ft. in 
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northern part of the continent, forming Labrador, 
and running in a broad and almost parallel belt 
towerds the north west, to the Arctic Ocean, The 
rocks of this epoch are mostly crystalline-granite, 
syenite, mica schists, granular limestone, &c. But it 
includes also some conglomerate quartz rocks and 
slates. In some localities there are in addition vast 
masses of iron ore. In the small azoic area of 
northern New York, are found beds of this ore from 
100 ft. to 700 ft, thick, and in Missouri are two 
*‘iron mountains,” one 581 ft. and the other 
228 ft. high. The azoic rocks, at first probably 
deposited in horizontal strata, were at later geologic 
periods subjected to the influence of crushing and 
dislocating strains from the interior, as shown at 
the south side of the St. Lawrence river between 
Cascade Point and the St. Louis rapids. The lower 
strata are of gneiss, the upper and the nearly hori- 
zontal deposits belonging to the lower silurian. It 
will be noticed that the development of azoic rock 
lies approximately parallel to the outline of the con- 
tinent as it now exists, and it is probable that the 
land at that time was not submerged to any great 
depth. 

ollowing the azoic comes the paleozoic epoch, 
subdivided as shown in the summary on the next 


e. 

“oe this Table it will be seen that the American 
geological nomenclature differs in some respects from 
that of ours, similar rocks being named from the 
district in which they occur or were first observed. 
From the map it will be observed that this forma- 
tion in one or other of its divisions covers a 
wide area on the continent. It extends in fact 
almost from the eastern seaboard to the eastward 
slopes of the Rocky Mountains, Westward it 
occupies towards the south a portion of Arizona, and 








basin and the west of the Appalachian region by the 


carboniferous, About half the northern and the 
whole of the southern shores of Lake Superior, ex- 
cept a short stretch near Margetta, are silurian, as 
are the western, northern, and most of the eastern 
boundaries of Michigan and Huron. To the same 
epoch belong nearly all the rocks (except the azoic) in 
the north-eastern states, and the silurian runs down 
as a fringe to the western side of the Appalachian 
region of primitive rock. In Alabama and Georgia 
this fringe widens, and then turns northward, form- 
ing a separation between the tertiary deposits of the 
Mississippi Valley, as far north as Kentucky, and 
the carboniferous. A great part of the State of 
Missouri is silurian, and an island of the same forma- 
tion spreads over portions of Kentucky, Ohio, and 
Indiana, Wisconsin and Minnesota are mustly 


silurian broken into, as already mentioned, by the |. 


azoic promontory to the south of Lake Superior. As 
regards the more westerly regions of the contirent, 
the map gives indications of the positions of these 
rocks, which appear here to a limited extent only. 
The tabulated summary given on the next page indi- 
cates the subdivisions of the silurian rocks, and 
generally their distribution, Among these latter are 
perhaps those of the Niagara formation, This em- 
braces four classifications: (@) The Oneida conglo- 
merate, running from central New York southward 
along the Appalachian region, with a thickness in | 
some parts of Pennsylvania of 700 ft.; (4) the; 
Medina group of sandstowes, spreading from central 
New York through Michigan and southward along 
the Appalachians, and reaching a thickness of 1500 ft. ; 
Co) e hard sandstones, flags, and shales of the 

inton group, following the direction of the 
Medina, and attaining a thickness of 2000 ft.; and 





(d) the Niagara group in western New York, and 





height. In the broad and more level regions of the 
Colorado no such disturbances appear to have taken 
place, and the silurian, resting on the primitive 
rocks, covered with the more recent paleozoic 
formations, lies almost horizontally. Through this 
district the rivers have in the course of countless 
ages cut deep channels, the vertical sides of which 
show in clear and continuous section the various 
strata, down to the azoic rocks. This plateau region 
of the Colorado extends southwards as far as the 
mountains of Arizona, beyond which the surface 
is again broken up into ranges, where the silurian 
appears uplifted and distributed, as in the more 
northerly part of the continent. It may be men- 
tioned here that although the various series of the 
‘ang silurian, devonian, and carboniferous are 
nown to exist in the western regions, they have 
not yet been surveyed, and no attempt has there- 
fore been made to separate them upon the map, 

In the eastern portion of the States the devonian 
occupies but acomparatively limited area. A large 
part of New York State belongs to it, and it skirts 
and in some places overlies the silurian fringe of the 
azoic in the pe arpa region. Itsurrounds, too, 
the silurian island before mentioned as existing in 
parts of Ohio, Indiana, and Kentucky, and stretches 
northward and east between es Michigan, 
Huron, and Erie, where it joins the formation of 
New York State. Between Michigan and Huron 
an approximately circular carboniferous deposit 
overlies the devonian. A small stretch is also to be 
found in the State of Iowa to the west of the Mis- 
sissippi. The summary already given shows the 
American subdivision of this formation, and indicates 
the bearings ofsome of the different rocks belong- 
ing to it in the eastern and central states, ia to 
west the devonian has been met with in Nevada in 
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TABLE SHOWING THE DISTRIBUTION OF THE ROCKS OF THE PALEOZOIC PERIOD. 








f @ Lower Silurian ... 


cr Silarian 
tion in England 





land « 





VII. Oriskany ... 





bd. Upper Silurian ,,, | 
f 

} 

f 6. Lower | 
l 


VIII. Corniferous 





Devonian, Old 
Red Sand- 
f IX. Hamilton 
d. Upper 
- X. Chemung 
XI. Catskill 


Carboniferous 
XIII. Carboniferous 





| XIV. Permian ... 


I. Potsdam or Primordial 


IL Trenton, a} 
to the Bala formation 


7. Shales .. one 
| pee} { 8. Shaly limestone 


( IV. Niagara, correspond- 
ing to Wenlock forma- 


V. Salina, correspond- 
to Ludlow beds in Bog} 


VI. Lower Helderberg... 


Exposed at intervals between New York and Mississippi river, on the eastern slo 
( 1. Potsdam sandstone... =... = s+ ++ { of the Rocky Mountains, and in Texas, Iowa. Missouri, Tennessee. - 
2. Calcife sandstone : {RRS series in New York, and same latitudes west, and contain carbonate of 
J rons 4 


This magnesian limestone is found towards the south in the Mississippi Valley. 
4. Slates overlying sandstone — = So) pe regions in Vermont, the series ranging from 2000 ft. to 
\ . ’ 
Fuil of fossils, found in the Appalachian region, and in the continental basin; in 
5. Trenton limestone ... nD pan } the former the thickness is from 6000 ft. to 8000 ft. 
6. Metamorphic limestone ... Statuary and building marbles; found in Massachusetts and Vermont. 


on a } {* the Appalachian region, New York State, and the same latitude west, these 


3. Lower magnesian .., 


rocks are shales and shaly sandstones ; further south they are shaly limestones. 
The Utica shale and Lorraine shale of New York belong to this period 

Extends from New York southward through the Appalachian region. In Pennsyl- 
vania has a thickness <= ~~ ft. . —— a EF 

Extend westward from New York throug! ichigan, and southw through the 

11. Shaly sandstones (Medina group) pe { Appalachian region; thickness in Pennsylvania 1500 ft. ‘ 

12, Hard sandstone (Clinton group) .. { Distribution similar to Medina group, but more widely spread ; thickness in Penn- 


9. Shaly sandstone 
10. Oneida conglomerate 


“} 


sylvania 2000 ft. 
Found in Appalachian regions and inner continental basin; at Niagara is shale 
13. Shales and limestone (Niagara group) ... { below and limestone above. In Pennsylvania 1500 ft. thick. 
Found in New York, Thickness in Onondaga County is 700 ft. to 1000ft. Gypsum 
14, Clayey sandstone ... 
15. Maries... coo eee } 
16. Shales .., 


17. Limestone 


occurs frequently; and the group of Salina rdécks is bored freely for salt water. 
Depth of borings from 150 ft. to 310ft. Yield of salt as compared with sea water 
10:1 


{ {mpure limestone found in New York State, and in the southern part of Appala- 
chian region. 

A rough-looking earthy rock, extending north of New York, and through the 

18. Oriskany sandstone see eee nee Appalachian region, Also in Maine and Nova Scotia. es 







XII. Sub-carboniferous, 32, Sandstone  .., eee 
or mountain limestone } 1z Conglomerate oe 


19, Candagalli grit 
20. Schoharie grit 


This and the schoharie grit are the lowest rocks of the series, and are distributed 
} { along the Appalachian region, commencing in central and eastern New York, and 


extending south-westward. 


ove This and No. 22 form the Upper Helderberg group, stretching from eastward New 


21, Corniferous limestone 
22. Onondaga limestone 


23. Marcellus shale __.., eee eee 
24. Hamilton beds ose eco eee 
25, Genesee shale eos eee 

26. Black slate .., 


27. Sandstone . 
28. Shaly sandstone 
29. Conglomerate 


30. Same as, and belonging to Chemung ... of 6000 ft. 


$1. Crinoidal limestone 


34. Clayey limestone . 


-< 37. Shale ... oo 

38. Conglomerate 

39. Limestone . 
(4. Maries... ooo ove 

41, Magnesian limestone 
Laz Gypsam eco on 


. one 

one wee 

ee oe 

eee oo 

one oe 

oe oo 

oe oe 

ore eee } 
ee 


York, westward beyond the Mississippi. It is an ancient coral reef, and occurs 
also in Vermont and Canada, but here it is metamorphosed. 

The Hamilton formation 
stone. Its three component parts correspond to three epochs, the earliest being the 
Marcellus shale. This formation attains its greatest thickness along the Appa- 
lachians; from New York it extends westwards, and as black slate or black 
shale, is extensively met with in the central region of the continent. 

This formation extends over a large part of the south of New York State, and is of 
great thickuess in the Catskill and Appalachians, attaining some 5000 ft., which 
thins out to the westward in Ohio and Michigan. 

The Pennsylvania sandstones and shales belonging to this period have a thickness 


ists of sandst: 


and shales, with thin layers of lime- 





i The sub-carboniferous strata in the interior continental region are chiefly limestone ; 
and as the limestone abounds in many places in crinoidal remains, it is called 
crinoidal limestone. Inthe Appalachian region in middle and southern Virginia, 
the rock is also limestone and has great thickness; but in northern Virginia and 
Pennsylvania it is mostly a sandstone or conglomerate, overlaid by shaly or clayey 
sandstone: the whole having a maximum thickness of 6000 ft. 

The thickness of the coal beds in this formation compared with that of the enclosing 
rocks is about 1:50. Argillaceous iron ore is commonly met in this formation, and 
the coal beds often rest on bluish clay, called the under clay, filled with roots and 
trunks of trees, and other evidences of past vegetation. When this is absent 
sandstone or shale usually takes its place. 

The Permian rocks occur in Kansas, west of the Mississippi, and in some parts of 
eastern slopes of the Rocky Mountains where they lie conformably over the 
carboniferous. 





the mountains of the White Pine mining district, 
in the Wahsatch Mountains, and some of the 
ranges of Arizona. On the eastern slopes of the 
Wind River Mountains, the devonian with the whole 
paleozoic series are found resting on the metamor- 
phic rocks, 

The main body of the carboniferous series 
occupies the western side of the Appalachian region, 
and extends across the inland basin towards the 
Rocky Mountains. As will be seen, they continue 
unbroken from New York State to Kansas, extend- 
ing northwards nearly to Minnesota, and southward 
to the middle of Alabama. Besides this there is 
the large approximately circular deposit already 
mentioned Eeewoen Lakes Michigan and Huron. 
The summary already given shows the nature 
and general distribution of the carboniferous rocks. 
The underlying or subcarboniferous formations are, 
in the Appalachian, Virginian, and middle regions 
mostly of limestone, and of great thickness, reaching 
5000 te, or 6000 ft., but on the eastern coast it is 
chiefly of sandstone also attaifiing a depth of 6000 ft. 
The rocks of the permian or closing period of the 
carboniferous epoch consist chiefly of magnesian 
limestone and gypsum, They are found west of 
the Mississippi, in Kansas, and also on the eastern 
slopes of the Rocky Mountains, 


RAILWAY TELEGRAPHS. 
A paprer which was read before the Society of 
Telegraph Engineers during its past session by Mr. 
Edward Graves, the engineer-in-chief of the Postal 
Tel h Department, which we partially discussed 
at the time, contains further matter for consideration 
in certain data it contains, which, although not of a 
very detailed character, yet enable us to form some 
estimate of the advance made by th» railway com- 
panies in the creation or completion of the tele- 
graphs especially applicable to railway traffic. 
or obvious reasons, the comparison between the 
condition of the commercial systems is, under Mr, 
Graves’s hands, much more complete than is that 
applicable to the railway systems. With regard to 
e former Mr. Graves is in a position to speak with 
decision and authority, and the character of the ap- 
paratus employed, its improvements and advantages 
are to him matters of every-day work ; whilst with 
railway apparatus almost the reverse is the case. 








Thus the statistics produced are confined to questions 
of quantity. We have so many miles of poles, wire, 
&c., and so many block instruments and speaking 
or message telegraphs. The character of the block 
is not given, nor does the author of the paper devote 
any space to the manner in which the numerous 
speaking telegraph instruments are employed, 
whether merely in connexion with circuits for the 
transmission of messages, whether for train report- 
ing, or for local communication between signal-box 
and signal-box, That such information would have 
greatly added to the value of the paper there can be 
no question, although it is manifest the compilation 
of such particulars would involve not only a com- 
plete knowledge of railway working, but complete 
concurrence in the publication of such data on the 
part of the several railway telegraph engineers and 
officers from whom the information must be gleaned, 
Possibly some day such statistics may be forth- 
coming; we trust so, for it is by the compilation 
and publication of such that we obtain our land- 
marks, and are able, as in the present case, to gauge 
| the progress made. 
| In reproducing the Table of statistics which 
| accompanies Mr. Graves’s paper, it is but right to 
| observe that the figures there given are not offered 
‘as absolutely accurate. In a return of this cha- 
| racter, it is clear that there must be considerable 
‘latitude in the classification of so many forms or 
characters of apparatus under so few heads, and 
thus it is pointed out that it is doubtful if the 
figures shown have been returned to the compiler 
in every instance upon the same principle. The 
figures for 1879 have been summed up, because 
they are figures obtained from the railway com- 
nies and may therefore be regarded as correct. 
hose for 1869 are in some instances irrecoverable, 
|and in others imperfect, owing to various causes, 
and respecting which consequently ne total has been 
drawn. 

Rapid as has been the growth of the telegraph 
system under Government control, equally rapid, 
and in some instances more so, has been its growth 
upon railways applicable to railway purposes. This 
is most clearly exemplified in this Table by the ex- 
tension of the systems on the Midland and London 
and North-Western. Referring to the figures 








poles has increased from 783 to 1244, of wire from 
3248 to 8082, of speaking instruments from 306 to 
1131, and of block instruments from 294 to 3530. 
Judged by the statistics furnished by Mr. Graves, 
no company has so rapidly extended its telegraph, 
and especially its block system within the past ten 
years, as the Midland. The London and North- 
Western with 1086 miles of poles in 1869, now 
possesses 1840 together with 7684 miles of wire as 
against 3513 in 1869. Its block signalling instru- 
ments have increased from 511 to 3015, and its 
speaking instruments from 626 to 1641. The 
North-Eastern also shows a markedly large ex- 
tension of block—greater in this respect than any 
other company. ‘lhe Great Northern, Caledonian, 
Cheshire Lines, Great Eastern, Great Western, and 
Lancashire and Yorkshire are also noticeable for the 
large additions made to those systems. On the 
whole it would appear that in the course of ten 
years the railways in England, Scotland, and Wales 
have increased their mileage of wire from some 
27,000 miles to 62,000, and their block instruments 
from about 4400 to 22,411. 

Although it is clear from the Board of Trade re- 
turns there is still much to be done by many of our 
railway companies for the proper protection of public 
traffic, the foregoing figures show—as indeed do the 
Board of Trade returns—that our chief lines are 
not indifferent to this highly important question. 
In the short space of ten years many of our lines 
have been ‘“ blocked” throughout with the ex- 
ception of the very minor branches which are 
worked by one engine, and upon which consequently 
but one train can travel at a time. How much this 
is due to the fact that railway companies have during 
this period administered their own telegraph service, 
or in what other way they have been influenced 
towards such a desirable end, is a question which 
need hardly concern us so long as the desired end 
is obtained ; but there can be no doubt that the 
transference of the railway telegraphs to the rail- 
way companies at the time of the purchase of the 
business telegraphs of the country by the State, has 
exercised a very material influence in the rapid ex- 
tension and more complete application of electrical 
science to railway working. That there have 
been other influences is however evident, for it 








appended to the former, we find that the mileage of 


would be impossible for the several managements to 
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remain indifferent to the repeated calls made upon 
them, no less by their increasing traffic than by re- 
peated expressions of the Board of Trade. The 
telegraph department of a railway has now become 
one of the most important branches of the railway 
service, and it would be impossible for any company, 
much less such lines as the Midland, the London and 
North Western, Great Northern, Great Eastern, 
&c., carrying, not merely a mixed passenger and 
goods traffic, but a mixed passenger and a mixed 
goods and mineral traffic running at high and 
varying speeds over tracks, crowded with trains, to 
work their through services in the manner in which 
they do without its aid. 
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A New Method of Graphic Statics applied in the Con- 
struction of Wrought-Iron Girders. By EpmunpD 
OLANDER, Assoc. Memb. lnst. C.E. tonten £. and 
F.N. Spon. [Price 25s.] 

WE are inclined to receive thankfully all useful 

contributions to our literature on the subject. of 

strainsin girders, as we cannot boast of great wealth 
in that particular branch, and we are especially 
glad to notice that the advantages of the graphic 
method of determining strains are becoming gradually 
recognised. Graphic statics are the method of 
calculating statical conditions by the aid of lines and 
geometrical figures representing algebraical expres- 
sions, instead of with these expressions themselves. 

The advantages of the graphic method are, not only 

that the practised eye, judging by analogy, can more 





easily discover errors, but also that the method con- 
tains in itself means of controlling the correctness of 
the operations. In addition to this it may be said 
that a graphical calculation forms a better and more 
intelligible record than an algebraical calculation. 

The fact that in some cases, where only one or a 
few strains have to be calculated, the algebraical 
method is the quicker, is outweighed by the com- 
parative simplicity with which the majority of the 
more difficult problems are treated by the graphical 
method. This may especially be said with reference 
to continuous girders when irregular loads and 
irregular sectional areas have to be taken into ac- 
count. On the other hand, the algebraical method 
seems to have advantages where structures of 
regular shape are dealt with; for example, girders 
with parallel or parabolic flanges, continuous girders 
for bridges, and parabolic arches of uniform section, 
It is not very easy, except in a few cases, to pro- 
nounce distinctly in favour of either method, as a 
great deal depends on acquired personal proficiency 
in the one or the other; butconsidering that ee 
statics constitute a science (rather than a method) of 
recent date and that new discoveries are continually 
being made tending to simplify its operations and to 
enlarge its scope, it is probable that algebraic calcu- 
lations will henceforth be used by fewer engineers 
than now for the strains of iron structures. 

To illustrate the difference of the two methods we 
take the simple problem of finding the strains in an 
independent girder, acted upon by vertical forces, 
The algebraical process is as follows: The reactions 
of the supports are calculated in the same way as 


line is imagined, drawn through the girder so as to 
intersect two, or, at the most, three members (for 
example, two flanges and a diagonal). One of the 
two parts of the girder, on either side of the line, 
is imagined to be removed, and in its place three 
forces are put in the direction of the intersected 
members, which forces are as yet unknown, All 
other forces acting upon the remaining part are 
known. The intersection of two of the unknown 
forces is then constructed or calculated and assumed 
asafulcrum, Then the sum of the moments of all 
forces upon this fulcrum is put =0, because that is 
the condition of equilibrium, and the solution of this 
equation gives the strain in one member, In the 
same way the strain in every member can be found, 
sey fe is method girders of irregular shape can 
be calculated almost as easily as girders of regular 


e . 
he Ly gu process is as follows: The re- 
actions of the supports are constructed. This is done 
by means of the polygon of forces and the funi- 
cular polygon. ‘The former consists of a vertical 
line (vertical forces only being assumed) upon which 
the forces are added together; a point (pole) is as- 
sumed at any suitable distance from the vertical ; and 
radii are drawn to the points marking the forces on 
the vertical, The funicular polygon consists of a 
polygon, the sides of which are drawn parallel with 
the radii in the other polygon, so as to terminate at 
the lines indicating the forces, and further of a base 
line, not necessarily horizontal, which connects the 
two extreme points of the polygon and completes it. 
Then a radius, drawn in the polygon of forces 





the pressure on the fulcrum of a one-armed lever, a 





parallel with this base line, divides the vertical into 
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the required reactions of the supports. Commencing 
now at one of the supports, sections are made 
through the girder so as to go through two, or, at 
the most, three members. As the first section goes 
through two members only, in each case where 
there are three one of them is known from the 
previous operation, and as all other forces acting 
upon the part under consideration, together with 
the direction of all forces are known, it is possible, 
by applying the law of the parallelogram of forces, 
to construct the forces in the two members in 
question. 

The two methods are of course analogous, but 


‘while in the algebraical method the necessary 


additions, multiplications, &c., are made with figures, 
= the graphical method the same are made with 
ines. 

In the nee case of a girder with parallel flanges 
and a uniform load, it is found, by means of either 
one or the other method, that the strains in the 
flanges follow the law of a parabola, and the shear- 
ing strains in the web follow that of two straight 
lines when the load is stationary, and that of two 

arabolic branches when it is moving. Having 
ound this once, and knowing how easily a parabola 
of a given height of apex and a given base line is 
constructed, it is unnecessary in ev2ry fresh case of 
this sort to go through the calculations indicated 
above ; it is sufficient to calculate only one point, 
for example, the apex, and this is best done alge- 
braically. The parabolas and straight lines are then 
drawn in order to facilitate the process of appor- 
tioning the sectional areas of the various members 
to the forces which are represented by the ordinates 
of those curves, and in onled to have a record of the 
forces. 
Now if our definitions attempted in the above 
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are correct, it will be seen that the operation last 
indicated is not graphic statics. It is therefore dis- 
appointing to find in a book entitled “A New 
Method of Graphic Statics,” very little beyond such 
records of forces. On sheet No. 4 we find indeed 
a trellis girder loaded with ten perfectly symmetri- 
cal weights treated by graphic statics. There is the 
polygon of forces with its pole i, and there is also 
the funicular polygon, both in the most simple 
form; on sheets Nos. 5 and 9, polygons of a still 
simpler kind are drawn for some cross girders, and a 
calculation of the forces in a bowstring girder with a 
uniform stationary and a uniform moving load is 
given on sheet No. 11, where the reactions of the 
supports are found algebraically, and the forces in 
the various members graphically, according to the 
allelogram of forces, but the remainder of the 
ook does not contain graphic statics. Sheet No. 15, 
to which the author seems to attach most importance, 
is a table containing 101 horizontal lines which are 
divided into 20, 21,22... . 120 equal parts; con- 
taining further the diagrams of a parabola of the 
two branches of another parabola and of two sets of 
straight lines, so as to represent the forces in a 
girder with parallel flanges, as we have explained 
above, and finally two curves representing the forces 
in the bottom flanges of two girders with curved 
top flanges of special proportions, and applicable 
only to these. A rll is given for the construc- 
tion of other curves for such girders in which pro- 
bably by a misprint the depth at an assumed point 
is expressed by the same letter as the depth in the 
centre, and the forces in the curved flange are passed 
over with the remark that ‘‘ it would be more correct 
to multiply the result obtained . . . by the secant of 
the angle, &c.” The “considerable departure of 
the shearing strains from the theoretical lines” (viz., 





- Lf 


the lines for the girder with parallel flanges), which 
is thus recognised, is disposed of by the remark, 
‘As an extension of this subject here would be 
irrelevant, further investigation is unnecessary.” 

Referring to the application of these diagrams we 
have to mention that in examples 1, 2, 3, 5, 7, 
and § the spans are measured between the abut- 
ments, and not between centres of supports, as they 
should be, consequently these girders are either of 
insufficient strength, or the supports react only 
with their extreme edges. In adi ition to this we 
have in the diagonal strut nearest to the support 
(Example 5), which is calculated to transmit about 
88 tons with a strain of 4 tons per square inch, a 
sectional area of only 22 square inches according to 
figured dimensions, At the same time the propor- 
tion of the radius of gyration of its cross section 
to its length is about 1 in 100, and it seems that it 
was not considered necessary to account for that 
circumstance in the calculation. In Example 8, 
where also the extreme edges of the supports are 
calculated to mark the span, there is not even a 
vertical at that point. It is also not shown by what 
arrangement the weight of the platform and the 
moving load is transmitted to the outer webs of the 
main girders, and in what manner their tendency to 
distortion is avoided. 

In Example 9, sheets Nos. 11 and 12, which com- 
pares in many respects favourably with the previous 
examples, the span is properly measured between 
centres of supports, and the tendency to distortion 
is avoided ; et here also we have to mention a 
point which seems to have been overlooked in the 
design. At the abutment, where the top flange 
assumes an upward bend, the line of pressure, 
which is shown dotted, does not go through the 
neutral axis of the cross section, the consequence 
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EVERITT’S SELF-MOVING ANCHOR. 
CONSTRUCTED BY MESSRS. EVERITT, ADAMS, AND COMPANY, RYBURGH, NORFOLK. 
(For Description, see following Page.) 
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through their assistants—to fall into conspicuous 
errors in the execution of work which requires a 
thorough knowledge of theory, and which neverthe- 
less they would lead others to believe can be done 
simply by rule. This brings us to the principal ob- 
jection we have to make to the book before us, namely, 
that the processes of finding the strains are only 
described, and that real explanations and proper 
reasoning are not attempte 
examples, although they are of the simplest kind. 
The author appears to be anxious that the student, 
25/5 for whom the book is intended, should not use his 
“4 brains too much in. the theoretical part 
ness, lest he might not be able to use them in the 
arpa part of it, yet he seems to encourage him to 

esign and carry out structures upon which the 
safety of the travelling public depends, with- 
out his understanding even the most simple theo- 
retical definitions. Although we agree with the 
author, that it need not be every engineer’s business 
to “ possess a thorough knowledge of strains in the 
highest degree,” we beg to protest against a doctrine 
which encourages the belief that for the construction 
of girders and. bridges a thorough understanding of 
even the elements of the theory of strains is un- 
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and Distribution of Coal Gas. Originally written 
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VOITH’S CALENDERING MACHINERY, 
On pages 392 and 393 of our twenty-eighth volume 
we published illustrations of a 
chine, manufactured by Mr. F. 
who is represented in this country by Mr. P. Pileiderer, 
of 37, Farringdon-street, London. The most important 
-- |features in this machine are the arrangements of 
adjustable bearings for the rolls, the mode of removing 
any one of the rolls without taking out the others, and 
the method of regulating the pressure upon the rollers. 
Each of the latter is carried on two universal bearings, 
1? made, as will be remembered, in such a manner as to be free 
to turn in all directions, J order to rig ect 
‘ . , Hg Jelism. By means of lifting screws e 
being that that part of the flange is transversely | good, and may do but little harm by appearing in ae ysean attached to dhaan "hensdets each bearing, 
strained ; this would have been wre if the plates | print, as it does not happen often that an example any one of the rolls can be raised from the one ad- 
ded farther from} can be reproduced entirely so as to suit another case, | jacent to it and held until the roller has been taken 
ent of levers for re- 
is clearly shown in the 
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illustrations on page 394 above referred to. Some modi- 
fications since introduced into the design are shown by 
our engravings on pages 68 and 69. The machine 
now represented is an eight-roll calender with an 

attached ; this engine has two cylinders placed at 
right angles, so that it can bestarted at any point. In the 
machine we previously illustrated, two of the rolls marked 
MN were adjusted to work at such a distance apart as to 
allow the paper to pass between them without exerting 
any are upon it. This detail is now abandoned. 
In the old machine, the pressure between the rollers 
exerted by the weighted levers was adjusted by means of 
rods connecting the top and bottom levers. These rods 
were divided in the middle, and furnished with right and 
left-hand screws, coupled with long nuts, which had to 
be turned independently to increase or reduce the pres- 
sure. In the present arrangement these two nuts are 
provided with wormwheels, which gear into worms 
mounted on one shaft, extending across the machine, 
and terminating in a handwhecl. The bearings of this 
shaft are cast in one piece, and are supported by the 
nuts in which the yertical rods work. A third improve- 
ment is effected by a modification of the lifting screws. 
For these are substituted long flat bars provided at in- 
tervals with slots, increasing in length from the top to 
the bottom. The washers and nuts attached to the old 
lifting screws are also done away with, and bolts cou- 
nected with the sliding bearings are substituted, these 
passing through the slots in the bars, so that each roll 
can be raised consecutively, and any one of them can be 
removed without disturbing the others. We believe that 
these machines, which are largely used on the Continent, 
are also finding much favour in this country. 





EVERITT’S ANCHOR, 

In dealing last week with the steam cultivating ma- 
chinery at the late CarlisleShow we mentioned Mr. 
Everitt’s patent self-moving anchor, constructed by 
Messrs. Everitt and Adams, of Ryburgh, Norfolk. Of this 
anchor we now give engravings on page 69. Theanchor 
consists of a strong well-braced iron frame (see Figs. 1, 
2, and 8) mounted as usual on four wheels, these wheels 
being fitted, when the anchor is in use, with sharp edged 
rings or flanges secured by hook bolts, as shown in 
Figs. 4 and 5, The hold of the ground obtained by these 
cutting flanges of course only gives lateral resistance, 
and the anchor is held from moving endways by means 
of a steel rope extending to a fixed anchor at the corner of 
the field which is being cultivated, this rope being kept 
taut by the puii of the main rope worked by the engine. ° 

The main rope is passed along the headland, and is 
led one-fourth round the grooved pulley @ to the imple- 
ment which is being worked. Thus with the anchor in 
the position shown by Fig. 2, the line of the headland 
ma be represented by the top of the page, and the 
main rope would come from the left-hand side, pass one- 
fourth round the pulley a, and off towards the bottom of 
the page. The effect of the strain on the main rope 
when hauling would thus be to tend to pull the anchor 
towards the left-hand bottom corner of the page, and 
this tendency would be resisted, first, by the hold of the 
flanges of the wheels on the ground, and, secondly, by 
the supplementary wire rope extending to the fixed 
anchor placed to the right of Fig. 2. This supplementary 
rope is coiled on a drum i, which is cast in one with the 
disc 6 and geared wheel A, and which is mounted on the 
same axis as the pulley a. The edge of the disc } has 
ratchet teeth formed in it, and these are engaged by a 
catch c, which is hinged at the side of the frame, and 
which is made in one with the bar d. 

Of course the pull of the main rope puts a strain on 
the supplementary rope, and tends to make the drum i 
revolve, but this is prevented by the catch c just men- 
tioned. On the implement reaching the headland, how- 
ever, a ball on the ploughing rope comes into contact 
with the bar d, and pressing it inwards raises the catch 
c clear of the notch in thedisc 6. This leaves the drum i 
free to revolve and pay off the supplementary rope, and 
the anchor then moves forward en the headland in 
obedience to the pull of the main rope. On the pull on 
the main rope being reversed—the rope passing round 
the pulley a becoming the tail rope—the pressure of the 
ball on the bar d is relieved, and the catch c then again 
engages the disc 6, preventing further advance of the 
anchor. 

It occasionally happens, however, when working self- 
moving anchors with roundabout tackle, that the anchor 
gets shifted too far forward, and under ordinary 
conditions this involves a deal of trouble 
to remedy. Mr. Everitt’s anchor, however, is fitted 
with an arrangement which enables the anchor to 
be readily shifted back if necessary, while the tail 
rope is running round the pulley a. It will be seen 
from Fig. 3 that the pulley a has fixed on it a pinion e 
which gears into a spur wheel /, mounted on a spindle 
which also carries another wheel g, the wheels f and g 
being connected to each other but revolving freely on the 
spindle which carries them. This spindle has its ends 
mounted eccentrically so that, by turning it round, the 
wheels f and gcan be thrown out of gear with the wheels ¢ 
and A, which they are shown to engage in Fig. 3. When 
the wheels are in gear the spindle just mentioned is locked 


in position by the pin&. With the wheels just men- 
tioned in gear it will be seen that the effest of the ar- 
rangement is to drive the drum i in the same direction 
as the pulley a is moving but at a lower speed, and the 
drum : is thus made to windup the supplementary rope 
and draw the whole apparatus back towards the fixed 
anchor. The arrangement was duly tested at Carlisle 
and answers perfectly. 

The anchor is steered by a screw / at the side, acting 
in the fore axle m, the handle of the screw being placed 
where it is conveniently accessible. The whole anchor 
is a good substantial job and does its work well. 





BRIDGE OVER THE RIVER VOLGA. 

Tue River Volga is one of the most important means 
of transport for freight in the centre and south-east of 
Southern Russia, and carries an almost constant stream 
of traffic during the period of navigation. The river is 
the main waterway of Central Russia, and the numerous 
railways which terminate in Nishni Novgorod help 
largely to add to the activity on its waters. Since the 
introduction of steamers in 1842 the development of 
trade has been still more rapid, and at the present time 
some of the largest and most powerful river steamers 
afloat on any European inland waters ply on the Volga. 
Five of the largest of these were built between 1865 and 
1875 upon the model of American river steamers, with 
three tiers of cabins above the main deck. They are 
280 ft. long and 40 ft. beam, with paddle-wheels of about 
25 ft. diameter, and engines of 500 horse power. These 
vessels are each capable of carrying about 2000 pas- 
sengers and 500 tons of goods at a speed of 12} knots 
with, and 6 knots against the stream. At present the total 
number of steamers on the Volga is estimated at about 
700, with 87,500 gross horse power, and as wood is burnt 
in all of them to the extent of nearly 10 million cubic 
yards during the six months of each year that they are 
in service, the collection of this fuel forms an important 
industry, and a heavy draught even on the great forest 
resources of the empire. Besides the 700 steamers, there 
are about 5000 barges trading regularly up and down 
the Volga. The means of communication across the 
river are, however, extremely -imperfect, and until the 
Syzran Bridge is opened—probably during the present 
year—there is only one bridge over the Volga in a 
distance of 1700 miles ; this bridge is situated near the 
town of Twer. Elsewhere the crossing is made by means 
of ferries. 

The extension of railways east of Nishni Novgorod 
involved the construction of a new bridge over the 
Volga, besides a number of smaller structures as follows : 
A bridge over the River Matsha in one span, 280 ft. 
long ; two over the Samarra, the first, 840 ft. long in 
three spans, and the second, 700 ft. long in four spans; 
one over the Kinel in two spans, and 420 ft. long; one 
over the Basuluk, 175 ft. span, and one over the Sakmara 
in four spans, 840 ft. long. The bridge over the 
Volga, which we illustrate by a two-page engraving 
this week, and also on page 72, and of which several en- 
gravings have already been published (see pages 4, 30, and 
52 ante) crosses the river about 12 miles above the town 
of Syzran. At this place, the width of the river is 4900 ft. 
at the period of summer low water; the left bank rises 
to a height of 77 ft. above that level, and is composed 
of limestone, while on the left side, the country is low 
and marshy, being covered during the winter and spring 
by the water for long distances, During the month of 
May the river rises 42 {t. above low water, the width near 
Syzran being then about five miles, and it is often agitated 
with violent storms attended by waves which often attain 
a height of 6 ft. or 7 ft. The variations in the level of 
the water are very oo and rapid; the maximum is 
generally reached in May, it then falls rapidly till the 
end of July, at the rate sometimes of 3 ft. 6 in. inone day, 
and only during autumn and winter the water level re- 
mains tolerably stationary. The river bed offered no good 
foundations for the necessary temporary anchorages, 
which were made by sinking wooden caissons filled with 
stones, and weighing about 20 tons. The bridge starts 
on the high banks on the right, while on the left side an ap- 
were of nearly five miles in length is carried on a viaduct. 

he speed of the water taken between tho bridge piers in 
spring was found to be 7 ft. per second, the discharge in 
the same time being about 2,230,000 cubic feet, while in 
summer when the speed is reduced to from 2 ft. or 3 ft. 
the quantity of water amounts to only 309,000 cubic feet. 
The bridge itself has a total length of 4719 ft. (see 
Fig. 38, page 72), and consists of thirteen spans of 
363 ft. each. These spans are formed of two lattice 
girders (see Fig. 1 of our two-page engraving of July 2), 
divided into twenty-five bays, and. the single line of rails 
is carried on cross girders fixed between the bottom 
flanges of the main girders, while footways 4 ft. 6 in. 
wide are added to the outside of the latter. 

The main girders have a total height of 37 ft. 6 in., 
and are placed 16 ft. apart; traverse bracing 11 ft. 6 in. 
deep connects them at the top, and the diagonal wind 


bracing between the top and bottom flanges is clearly 
shown in Figs. 3 and 4in the same two-page illustra- 
tion, which also contains a mumber of cross sections 
of flanges, the respective positions of which are marked 





on Some further details, cross 


the general view. 





sections, and end elevations of the bridge will be found 
on page 4 ante, from which it will be seen that the 
verticals consist of lattice beams 2 ft. 6in. wide, and 
87 ft.6 in. long. The two-page engraving in the present 
number contains besides some diagrams of wind bracing, 
various details of the ironwork, and drawings of the 
piers and abutments. The latter, built upon piles on 
the left, and on the rock upon the right hand of the river, 
are constructed in rubble masonry, for which purpose the 
limestone from quarries near the town of Samara 
supplied ample material. The total height of the 
masonry on the right bank pier is 91 ft. 5 in., and on 
the left bank 84 ft.4 in. There are in all twelve river 
piers, shown in Figs. 34 to 37, and from these it will bo 
seen that they were built in wrought-iron caissons 
78 ft. 5in. long and 23 ft. 1 in. wide, of the shape indi- 
cated in Fig. 36. The piers are also built up in 
rubble masonry, the foundations varying in depth 
according to the nature of the bottom of the river; they 
are raised to a height of 77 ft. above ordinary summer 
level. In the drawings of the land piers it will be noticed 
that at intervals there are horizontal bands shaded 
differently to the rest of the masonry ; these, as well as 
those on the river piers, indicate courses of Finland granite, 
which is much harder than the limestone; all the piers 
and other abutments are faced with the same material to 
better resist the shocks of floating ice. During high 
water in spring and low water in the autumn, when the 
ice floats down the river, there is a difference of level 
of 22 ft., and the ice-breakers on the river piers have for 
this reason been made 37 ft. high with an inclination of 
45 deg. Above the ice-breakers the river piers are 
28 ft. 9 in. long and 14 ft. 5 in. wide, while the level of 
rails is 6 ft. 64 in. above the coping-stones at the top of 
the piers. 

It was intended in constructing the foundations to sink 
the caissons for the piers to a depth of 3 ft. 6 in. into 
the solid rock, but the bottom being irregular, this pro- 
vision could not be carried out, and in some instances 
it was necessary to sink them as much as 7 ft. The bed 
of the river falls from the right bank to the left, being 
at No. 1 pier, only 12 ft. below low water, while under 
No. 7 pier, the depth is increased to 49 ft. ; from this point 
it again rises towards the left bank, there being a depth 
of 40 ft. below No. 12 pier. The depths of excavation for 
these piers of course follow the changes in the bed, that 
for No. 1 pier being 21 ft. below low water, while in 
No. 10 pier it was increased to 55 ft. The deposit of 
sand in the river bed varies considerably ; commencing 
at pier No. 3 and reaching its greatest thickness at pier 
No. 6, where there are 35 ft. of sand; thence it diminishes, 
until at No. 12 pier there is only about 9 ft. Some of 
the caissons were built up on large pontoons and floated 
into position where the pontoons were sunk and the 
caissons floated, to be afterwards lowered by loading 
them with stone. Others were constructed during the 
autumn and winter months on the left bank in such 
positions as to float during the high water of spring. 
When the caisson was in position and securely anchored, 
the masonry of the pier was commenced above, the 
chamber beneath being sufficiently stayed to resist the 
water pressure from the outside. As soon as the caisson 
had been sunk by this means, work was commenced in 
the lower chamber under air pressure, the pumps being 
erected on pontoons. In this way all the piers were 
erectea without the aid of any scaffolding. 

Considerable difficulty was experienced in building 
piers No. 2 and 10, on account of the bad condition of 
the rock, which was much broken, and full of large 
holes, that had to be cleared of the clay which filled them, 
and afterwards closed with concrete. In the case of No. 2 
pier, nearly one-half of the caisson was overhanging 
the rock, and it had to be supported by brickwork piers 
during the work ; in No. 10 pier some parts of the caisson 
were sunk 11 ft. below the surface of rock. 

All the ironwork of the bridge was manufactured at 
the Société Anonyme des Hauts-Fourneaux in Belgium ; 
the girders were rivetted up on the timber staging 
erected on the right bank. The specified test for wrought 
iron was 46,926 1b. tensional strain per square inch, and 
8 per cent. elongation. The masonry is all built in Port- 
land cement, the rubble work being built with one part 
of cementand three parts of sand, and facings with one part 
of cement and two parts of sand, or in some cases even’ with 
neat cement. The cement was subjected on the spot to the 
Government test of 361.13 lb. per square inch for neat ce- 
ment after seven days’ setting—one day in air, six days 
in water. For mortar, consisting of one part of cement 
and three parts of sand, set under the same conditions, 
the test is 57.58lb. per square inch, and for the same 
mortar after twenty-eight days—one in air, and twenty- 
seven in water—81.25 lb, 

The most interesting feature of this work is in the 
mode of erection adopted, which was suggested and suc- 
cessfully carried out by the chief engineer in charge of 
the works, Mr. W. Beresin. To avoid all staging for plac- 
ing the girders—363 ft. long, and weighing about 516 tons 
—in their position on the piers, Mr. Beresin built a staging 
on the right bank of the river, see Fig. 39. On the part 
A of this staging all the thirteen girders for the bridge 
were completely rivetted up side by side, they were 
then rolled out over the two wings B B, erected 
in the water, and a floating stage consisting of seven 
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pontoons coupled together, see Fig. 42, and carry- 
ing a stage 80ft. high above low water, received the 
girder and were afterward floated out and put into posi- 
tion. 
shown in our illustration on page 30. This stage is 
460 ft. long and over 450 ft. wide, with a recess for the 
floating stage of 210ft. by 260ft. That the transport 
of so considerable a load as 516 tons on top of a high 
staging involved some difficulties and required special 
arrangements will be readily understood, and the strength 
of the structure and the facilities for moving the load 
were carefully considered. Twenty-six lines of rails, 
corresponding in gauge to the twenty-six verticals in 
the girders, were placed on the top of the staging, and a 
two-wheeled trolly, shown in Figs. 40 and 41, was placed 
under each vertical, so that the total load was carried by 
52 trollies to the end of the staging A. Here the central 
carriers had to be removed and three of them were placed 
close together under each of the four verticals, still sup- 
ported by the wings B B, making 48 in all, rails being, of 
course, laid to suit this distribution of trollies. Moving 
the girders was effected by eight winches, four being placed 
at the river end of the wings B B, and worked by four men 
on each, the girders rolling along on the rails at the rate 
of 2 ft. per minute, including stoppages. In our illustra- 
tion on page 30, which was engraved from a photograph 
taken in December, 1879, the floating stage is not shown, 
the recess having been used as a harbour for some smaller 
vessels during the winter months, but the staging is 
clearly shown in operation on page 52, which illustrates 
the work of just placing the first girder into position. 
The seven barges on which the floating stage is built 
are each 154 ft. long and 28 ft. beam ; each barge is fitted 
with two pumps, see Fig. 43, all of which can be worked 
by means of one portable engine placed in the central 
barge, and to which the pumps were connected by means 
of rope gearing. The pumps, fourteen in all, had hori- 
zontal cylinders 18 in. long, 15 in. in diameter, with an 
oscillating disc piston fitted with valves, as shown in 
Fig. 43, the water flowing over the top of the open cy- 
linder. To convert the rotary motion of the engine into 
an oscillating motion for the pumps, an arrangement as 
sketched in Fig. 44 was used, and since all the pumps 
were connected into one system by wire ropes and bell- 
cranks, they all worked together. The floating stage 
was lowered to receive the girder by admitting water into 
the hull. The pumps were then set to work until the 
stage rose sufficiently to lift the girders off their supports ; 
the whole was then floated into position by three power- 
ful tug-boats and then anchored between the piers. The 
girders overhung this floating stage 56 ft. on each 
side, and to prevent bending the ends were supported by 
diagonal timber struts from the stage. When placed in 
their exact position, water was again allowed to enter 
the barges, and the girders were thus lowered on their 
bearings. This whole operation required from ten to 
twelve hours for each girder, two to three hours for 
shifting the girder on the stage, four or five for lifting 
it off its support by the float, two or three hours for 
towing and anchoring in position, and one hour for 
lowering on the bearings. So well has this arrangement 
been found to work, that it was not necessary to re-lift one 
of the girders from its bearings, and the system seems 
altogether to have excellent results. The bridge now 
nearly completed, is an imposing specimen of Russian 
engineering. The total weight of the ironwork is 6820 
tons. The contract for building and erecting the bridge 
was taken by Mr. C. Michailowsky, of St. Petersburg, 
for the sum of 1,135,000]., and the works were carried out 
under the superintendence of Mr. W. Beresin, chief en- 
gineer, while the erection of the piers and caisson work 
was entrusted to the engineers, Mr. A. Rayner and Mr. 
E. Knorre. 





LOSS OF THE “ AMERICAN.” 
To THE EpITorR oF ENGINEERING. 

Sinx,—Your contemporary, The Engineer, has, I think, 
very usefully opened its pages to discussion on the subject 
of pumping macbinery on board ship, with reference to the 
loss of the American. I cannot, however, agree with many 
of the deductions drawn from the evidence, and the letters 
on the subject, and I do not think itis at all proved that reci- 
procating pumping engines are superior to the centrifugal 
pump for clearing a leaking vessel. It is true that such 
a pump may be started too soon, or the foot valve may leak, 
and so there may be no water in the induction pipe at the 
critical moment, but such being the case it would not take 
long to fill again from the sea. A reciprocating pump 
2ft. Zin. in diameter and 5 ft. Gin. stroke is nothing v 
gigantic, but it is larger and heavier than a centifagel 
pump which would throw the same quantity of water. 

The Enyineer states in a leading article of the 16th that 
supposing the screw shaft broke in the tunnel, no water 
would have come into the ship, but we know that a large 
volume of water did come through the tunnel, therefore it 
is improbable that the shaft broke in this place. It is in 
evidence that there was a door to the tunnel, and that it 
was shut almost immediately after the accident zi 
this had not been so the engine-room would have been 
flooded, and the water would soon have over the 
low bulkheads into the forward holds, and the ship would 
have sunk much sooner than it did. it is also in evidence 
that after the first hour the bulkhead abaft the engines 
began to leak, and the water steadily gained in the engine- 
room, mastering the pumps such as they were. Thesecond 


The heavy seaffolding employed in this work is | P 


f | The accompanying drawing represents some hydraulic gas 





officer of the ship reported on examination that the pro- 

er drooped, and the rudder-post on which there was a 

ing for the end of the shaft was bentto port. If the 
ro) drooped and the rudder-post was bent to port, it 
may be fairly concluded that the after bearing was gone. 
The same thing also goes to prove that the shaft ke 
abaft the thrust block, otherwise there would have been no 
tendency to bend the peek ow and abaft the gland 
otherwise the shaft would have two bearings and would 
not have drooped. When the shaft broke a great strain 
would be thrown on the screw from the way of the vessel, 
and there would be nothing to counteract this strain but 
the rudder-post ; the screw also would continue to revolve 
for some time, and the rudder-post being bent and perha 
the after bearing gone, the broken end of the shaft would 
have an undecided motion and might easily rip up the plates 
of the ship. If the fracture took place near the after bulk- 
head this may have been da: at the same time, but if 
this is the case it must have been extensively ruptured, 
otherwise the water would have only found an entrance into 
the tunnel and to the bilges perro the draining holes, a 
matter of s consequence, and the door being shut there 
would have been no farther extensive influx of water. This 
was probably the case, and the hole in the bulkhead out- 
side the area of the tunnel was smaller than that inside, 
otherwise the amount of water coming through the tunnel, 
which is desvribed as coming in a and being up to 
a man’s neck, must surely have s' the ship under seven 
hours. The racing of the engines, not as the ‘‘ engineer” 
states for half a revolution, but probably, so far as my ex- 
perience goes, for many revolutions, would no doubt con- 
tribute to the disaster, as it seems likely that the sbaft was 
bent, if not why would not the engines start. I think it is 
matter for doubt whether it would not have been better 
for the screw to have been overhung, so that it might when 
the shaft broke have been dragged clear of the ship, then, 
even if the gland was not stopped by the remains of the 
shaft and the bulkhead was not broken beyond the area of 
the tunnel, the leak would have extended no further but 
would have been sm by the tunnel door. 
am, Sir, your obedient —_— 








SCREW THREADS, 
To THE EpIToR oF ENGINEERING. 

S1z,—Referring to Mr. Silver Hall's letter in yours of 
the 16th, I do not think with him that the angle of the 
Whitworth thread (55 deg.) is an unfortunate circum- 
stance. Th» unfortunate thing was that after the Whit- 
worth system was introduced and established that the 
Americans did not accept our angle along with our pitch, 
and thus lost a great opportunity of rendering uniform the 
screws of the two greatest mac making nations in the 
world. Remembering well the infinite chaos in which bolts 
and nuts were before the introduction of the Whitworth 
system, I know of no ter blessing conferred on the 
mechanical world than the establishment of that system. 
Farther, I can see no greater difficulty in — a tool 
to a bevel gauge 55 deg. than to one of 60 deg. ; it is true 
the 55 deg. will not fit Mr. Hall’s lathe so well as an angle 
of 60 deg., and that may be unfortunate for him. No 
doubt the 55 deg. was a compromise, some threads in use 
at the time being cut at an angle of 45 deg.» thus seriously 
reducing the strength of the bolt, and a selection had to be 
made from the threads then in use in the best workshops, 
and the happy medium thus obtained brought about uni- 
formity in avery short period of time. In regard to the 
American angle, some Americans I know think it was un- 
fortunate that the Whitworth -—— was not adopted by 
them in its entirety. One of the largest bolt makers in 
America, and one of the most skilled workers in iron I haye 
ever met, stated to me that the proportion of relative 
strength between the bolt and a nut (of the ordinary 
depth) made with the Whitworth thread was greater than 
with theirs, and that unless specified to the contrary he still 
used the Whitworth screw. 

Yours faithfully, 


J. Fernie, M. Inst. C.E. 
London, July 20, 1880. 





GAS VALVES. 
To THE Eprror or ENGINEERING. 

S1r,—In last week’s ENGINEERING, July 16, I notice a 
letter from Mr. S. R. Barrett, on the subject of the recent 
gas explosion in Tottenham Court-road, and to prevent 
similar accidents in future he suggests the use of a hy- 
draulic valve in connexion with om street mains, and 
gives a sketch of the valve he would propose. It may in- 
terest Mr. Barrett and some of your readers to know that 
hydraulic valves for gas mains are by no means a novelty. 





valves which I have had in constant use here for over 
eighteen years, and it will be seen that they are precisely 
similar in principle to the one suggested by Mr. Barrett, 
and illustrated in last week’s ENGINEERING, 
I am, Sir, your obedient servant, 
J.A.C. Har. 





Royal Arsenal, Woolwich, July 20, 1880. 


WORKING PEAT DEPOSITS. 
P : To THE mgt we oF | aatyansinnpeerny cole 
18,—I am desirous of working some peat deposits an 
china clay on a property I have bought. Can any of your 
readers tell me from experience which or whose is the best 
method to work under, and are there any standard books 
of reference on peat and charcoal or china clay? 
Your obedient servant, 
CARBON. 
July 19, 1880. 


NOTES FROM THE SOUTH-WEST. 
Great Western Colliery Company (Limited).—The 
directors of this company announce that after a long and 
tedious tiation the lease of the main steam coal measures 
held by the company has been satisfactorily settled and 
eo aa eS ag ae lapel d 
n or insolven been expunged. 
In lieu thereof a pence A has been entered into for the 





remodelling of a certain number of coke ovens, which will 
have the effect of bringing about a considerable saving in 
coal consumed and benefit both lessors and lessees. Good 


progress is being made with the new railway sidings 
which are urgently needed for the economical working of 
the present large output of from 800 tons to 1000 tons of 
coal per day. The directors propose soaien a limited 
number of first “ey debentures to shareholders. They 
will be classed as “ ” 

Bristol Docks.—The annual report of the Bristol Docks 
Committee tells of continued diminution of income, and 
intimatés that the ratepayers will have to be called upon 
in future to find the 40001. a year required as interest on 
the 100,0001. lent to the Portishead Dock Company. The 
Dock Committee ‘‘do not at present ask to be repaid the 
amount they have expended on this account,’’ which is over 
22,0001.; but even that may come if the present “un- 
reasonable and unprofitable competition” is maintained 
much longer. The 40001. a year for interest means a heavy 
addition to the rates. 


Newport.—The sad disaster at North Risca Colliery has 
had some effect in checking the output of coal, and partly 
accounts for the small quantity ae here last week, 
as compared with the previous week, viz., 16,782 tons 
and 24,748 tons respectively. Of iron the shipments 
were 4720 tons as against 2590 tons in the previous 
week. The imports of iron ore last week were 15,785 tons, 
whilst in the previous week they reached only 6228 tons. 


Bristol and South Wales Railway Wagon Company 
(Limited).—At a mevting of the directors of this company 
on Friday, it was resolved to recommend the usual divi- 
dend for the half-year at the rate of 10 per cent. subject to 
the report of the auditors. 


Cardiff.—The week has passed with inactivity and de- 
pression. Short steam, few arrivals, and slackened de- 
mand are still, unfortunately, the leading characteristics of 
the times. In order to keep pits going very low prices 
have in many cases to be submitted to, and unless the 
revival commences quickly it really seems as though some 
of the smaller collieries will be temporarily forced out of the 
market. The exports of steam coal for the week ending 
July 16 show a decrease of nearly 9000 tons in the last 
return, the quantity being this week 79,348 tons. There 
were also shipped 2900 tons of rails and pig iron, and 
2087 tons of coke. Exports of patent fuel are again trivial. 
Imports have been la than the unhealthy state of trade 
warrants. The market is overstocked with iron ore. 


Bursting of a Flywheel.—On Saturday at the Abercarn 
Tin Works a flywheel, weighing about 30 tons, burst while 
in full operation, scattering huge fragments of iron in 
directions. Damage amounting to several hundred pounds 
was done, and several narrow escapes are reported. 


Commencemznt of a New Railway.—Operations.in con- 
nexiou with the construction of the Pontypridd, Caerphilly, 
and Newport Railway have been commenced between Tre- 
forest and Pontypridd. 


Swansea.—The steam coal trade for the past week has 
been fairly active, and has again exceeded that of the 
previous week in point of quantity. Several large steamers 
are expected to load for and the Mediterranean 
ports. Ironis firmer. Sellers are more staunch in their 
quotations, under the impression that the worst has been 
reached. It is that orders for bars are more 
plentiful at some of the works, and that prices have 


already slightly advanced. Old rails and heavy wrought 
scrap sell fairly well for home consumption, but poorly for 
export. Steel remains unaltered. Steel rails exhibit 


vement, through a better home and 


symptoms of im 
» and prices appear to be stiffening. 


American dema: 





Der.EecTion oF Iron AND StxeL Raiis.—In the 
Comptes Rendus of the Paris Society of Civil Engineers is 
a paper by M. Tresca, giving the results of some experiments 
en t deflection of iron steel rails between the limits of 
elasticity and rapture. They show that, for these two 
metals of ordi commerci », the coefficient of 
elasticity is nearly the sume, thus co certs 
experiments in 1857 and 1859 upon 8 h iron, and 
cementation steel made from suchiron. M. Tresca finds 
that the limit of elasticity for a given bar may be extended 
in proportion to the strain to which it had been 
submitted, and that the elastic limit fe be ak ge pr almost 
to the point of rapture without the t of elastici 
having varied in any perceptible degree. The mem 
when it comes from the workshops, is in a state of 
instability, which disappears only by use; it becomes, b 
means of the actions to which it is successively submitted 
in its empl nt, more h eons and more elastic, 
but at the same time a little more flexible, 














aan dees *ror 8 efor* oe: dae 
! 






























































{JuLy 23, 1880. 



















































































Sidi Shis.0.a eo 
iii ag pat 





Zz 
2 
iQ 
ea) 
ye 
c 
Z 
a) 





Soeraraneees Se Se ee \ 
eg : ah ee 


PI.-.--<C7?rz7(°’nYx LC WAU". _ | BERS LOO 


MAAN MAAN RHMNNMAMMT 








WENO 
ASSSPSDSSSS LSPS PS 0 


oe] \ 2 toe Oe SESE an 
ees 1. 7 ie | 


oa 
: > }: 
“a fo Sa eG: 














CCE 
\ N YY MNMNANAN co 





ORE 
P< wl g ~5* Oot 
poymnpyonany urns og bag TImqwunperez ‘bxr 





“qd quo umes }g O27 


(‘02 ebvg a8 ‘aou0N 407) 
“‘HOLOVULNOO ‘KHSMO'TIVHOIN ‘O “UN ‘OUNISUALAd “LS ‘THSAN TATA ‘N HOSSAAOUd A CANDISAG 


‘VISSOU ‘AVAMTIVE SUNANTUOINVULVA ‘NVUZAS UVAN ‘VOIOA UAAIM AHL AAAO ANGINA 











JuLy 23, 1880.] 


ENGINEERING. 





73 





CHAIN BRAKE WITH PARK AND WEBB’S AUTOMATIC GEAR; NORTH LONDON RAILWAY, 
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Fig. 2. 
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As most of our readers know, the North London Rail- 
way Company many years ago took up the Clark chain 
brake, and adopted it generally throughout their pas- 
senger trains, and with results which showed it to be 
well adapted for that particular service. The Clark 
brake as first applied on the North London had many 
defects of detail, and it was from time to time improved 
by Mr. William Adams when he was locomotive superin- 
tendent of that lina. Later on the improvements intro- 
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duced by Mr. F. W. Webb, when the brake was adopted 
on the London and North-Western, were also applied on 
the North London Railway, while still more recently Mr. 
J. C. Park, the present locomotive superintendent of the 
North London, has in conjunction with Mr. F. W. Webb 
made to this brake certain additions which render it self- 
applying in the event of a train parting, Itis of these 
last-mentioned appliances that we now propose to give 
a description. 

In the Clark brake, as is well known, the application 
of the brake blocks is effected by the tightening of a 
chain which extends throughout the train, or section of 
a train, to be dealt with, this chain being tightened by 
winding it on a drum which is caused to rotate by a 
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friction wheel being brought mto contact with a corre- 
spon wheel fixed on one of the brake van axles. 
On the North London line the brakes on each train are 
divided into two sections, those on the rear section being 
operated from the rear van, while those in front can be 
operated from the front van or from the engine. In 
practice it is the custom to stop the trains at stations by 
using the brakes on the rear section and the engine brake 
only, the brakes on the front section of the train being 
held in reserve for application by the driver if occasion 
should arise, On the North London, we may add, it is not 
the practice to part trains at all, each train being 
periodically laid off for examination, &c., justas if it were 
one long articulated vehicle. This is a condition of 
working eminently favourable to the successful working 
of the chain—or indeed of any other continuous—brake, 
and to it must be in no small measure attributed the 
great immunity from failures by which the working of 
the continuous brakes on the North London line has 
been characterised. 

To return, however, to the arrangement we now illus- 
trate. With the exception of certain details to which we 
shall allude presently, the brake under notice is actuated 
just like the ordinary Olark and Webb brake, a chain 
passing from the winding drum on the van over and 
under pulleys on the links forming a toggle joint, as 
shown in Fig 1, so that the tightening of the chain lifts 
the centre pulley of the set of three, thus forcing the 
two other pulleys a) and putting a strain on the 
brake rods to which they areconnected. On thec es 
a similar arrangement (see Fig. 2) is adopted, save that 
there is no winding drum. The portion of the chain 
which coils on the winding drum is }) in., the 
portion which extends throughout the section of the 
train is }in., and it is cones between the carriages, such 
vehicle carrying its own length of chain. 

The guard in a van can either apply the brake of that 
van only or can operate the continuous brake on the 
section of the train of which the van forms part. In the 
former case he turns the large handwheel shown in 
Fig. 8, and so winds up a ,in. chain which is led over 
guide pulleys and attached to the centre of the toggle 





joint as shown in Fig. 1. By winding up this chain the 
toggle joint is ef course tightened, and the brake blocks 
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Tasie No. I. 














Number of| Time {Distance 
Experi- | Locality and Gradient. | Nature of Experiment. | Speed. ry _ Remarks. 
98 | ping. | ping. 
ees Miles per|Seconds.| Yards. 
Dalston Bank, 1 00— Bag to be parted f =— 
1 ston Bank, 1 in 60— ine rom 
Down... es «| the train... ‘a ut & 235 Woieus tone and frosty ; 
og. 
2 Highbury Bank, 1 in 96— Train to be parted in the 13 122 ‘| Rear portion. 
Op 04 ees aie .| middle .. aoe i i 4 { 30 260 a Bs ae (Steam 
138 yards between broken train. 
RETURN JOURNEY. 
8 Highbury Bank,’1 in 87—) Rear section of train to be . 
OWN ase = «| parted ... oe | 520 12 Rear portion. 
4 Highbury Bank, 1 in 87—| Rear section of train to be . 
ae os pe parted ... see pm 42 14 170 Rear portion. 

















N.B.—Time taken in each case from the moment of the i gu action taking place to the moment of train coming 
rest. 
* Speed slightly checked by hand before automatic action took place owing to signal being misunderstood. 


TaBe No. II. 








eae a —_ 7 oceupied in 
o Brake was : A making 
Experi- | applied, | Gradient. | Saking | Stop, in 
ment. | in Miles Yard " Seconds. 
per Hour. . 
1 29 1 in 149 up 194 
2 45 1 in 60 down 280 283 
3 35 1 in 155 up 2 10 
4 35 1 in 96 up 160 15 
100 ll 
5 f 1 in 104 down 160 15 
100 ll 
6 4% 1 in 104 down 146 14 














REMARES. 


Ordinary station stop with engine brake and brake on rear 
section of train. Y 

Danger stop ; all brakes applied at signal from driver. _ 

Engine slipped from train; brake applied by automatic 
rope. 

Front — { Train parted in front ; brake applied by 

Re 


automatic rope. 
in the middle ; brake ap- 





Train broken 
Rear o plied by automatic rope. : 
Portion detached by Mr. Chamberlain without notice to 
driver ; brake applied by automatic rope. 


ar ” 
Front section 








of the van applied without interfering with the brakes 
on other vehicles, 

To apply the continuous brakes on his section the 
guard turns the small handwheel shown in Fig. 3, and 
by so doing winds up a light chain which lifts the end of 
the lever shown. This lever is coupled by a link to the 
weighted horizontal arm of a bell-crank lever mounted 
on the frame of the van, the raising of the horizontal 
arm of this lever causing the vertical arm to draw the 
friction wheel on the chain drum shaft into contact with 
the friction wheel fixed on the van axle, the effect being 
to wind up the brake chain and apply the brakes. The 
continuous brake chain is provided with stops on each 
carriage, so that in the event of its fracture the portion 
remaining between the brake van and the point of fracture 
may still be effectively tightened. 

We now come to the arrangement devised by Mr. Park 
and Mr, Webb for insuring the application of the brakes 
in the event of the train parting or breaking away from 
the engine. For this purpose each vehicle is provided 
with a length of wire rope, and these lengths of rope are 
coupled between the carriages by spring couplings which 
are constructed so as to part in the event of a strain 
exceeding 5001b. coming upon them, Views of one of these 
coupling links are given in Figs. 4 and 5, page 73, from 
which it will be seen that the link A is parted at 6d where 
it takes hold of the hook c. The link a is made of 
tempered steel and when the strain exceeds 500 Ib. it opens 
at } 6, thus allowing the hook to pass through and prevent- 
ing any fracture of the automatic rope or its connexions. 

In the case of the carriages the automatic rope, as it 
is called, simply extends from end to end, except when it 
is employed to operate a trigger arrangement which 
prevents the release of the brakes when they are 
applied automatically. On the van, however, the 
automatic rope does not extend from end to end, but is 
carried up through the floor of the van as shown in 
Fig. 3, and is attached to the chain which passes over 
the drum on thesmall handwheel. The effect of tighten- 
ing the automatic rope is to pull upon the chain just 
mentioned, and thus to effect what the rotation of the 
small handwheel effects, namely, the pulling up of the 
lever shown in Fig. 3, and the application of the con- 
tinuous brakes. . 

In the event of a train breaking apart, however, the 
automatic rope would only be temporariiy tightened, as 
it would ultimately be released by the drawing apart of 
the spring coupling. If no provision were made to the 
contrary, the slackening of the automatic rope which 
would occur on the parting of the spring coupling would 
produce also the release of the brake lever on the van, 
which would then fall, taking off the brakes. To avoid 
this there is provided in the van the trigger arrange- 
ment indicated in Fig. 3, but shown toa larger scale in 


that the automatic rope A before being led up through 
the floor of the van passes under two guide pulleys, and 
over a small pulley P! placed between them, this pulley 
P' being carried at the lower end of a rod P, the upper 
end of which is coupled to a trigger 2 On the automatic 
rope being tightened the amp | Pl and rod P are pulled 
downwards, and the trigger / being thus tripped, the 
pawl s is allowed to fall into gear with a ratchet on the 
rod R, this rod or link being the one connecting the brake 
lever V with the bell-crank lever which pulls the friction 
pulleys into contact. Thus when the brake has once 
been applied by the tightening of the automatic rope, it 
is kept on until the pawl s is purposely disengaged from 
the ratchet. 

The brake on the section adjoining the engine can be 
applied by the driver by means of the chain shown in 
Figs. 1 and 8, this chain being tightened by means of a 
small handwheel and winding drum on the engine, and 
when tightened acting in the same manner as the turn- 
ing of the small handwheel in the van by the guard. 
The breaking away of the train from the engine also 
is provided for by a length of the automatic rope being 
coupled to the latter and carried back to a pulley, rest- 
ing on the main line of automatic rope under the van. 
On the automatic rope between the engine and van being 
tightened it forms a loop in the main length of automatic 
rope and tightens the latter, thus applying the brake. 

The brake we have been describing was tried on the 
North London line in December last, with the results 
recorded in the annexed Table No. L., the experimental 
train consisting of a tank engine, eight carriages, and two 
brake vans. The length of tho train from brake to 
brake was 93 yards, while the total weight of engire in 
running order was 45 tons, and that of the train 78 tons, 
making 128 tons in all. The results of the trials were, 
as will be seen from the Table, very satisfactory. 

During the week before last another series of experi- 
ments were made with this brake on the North London 
line, in the presence, amongst others, of the Duke of 
Sutherland, the Marquis of Stafford, the Right Hon. 
Joseph Chamberlain, President of the Board of Trade, 
Mr. H. G. Calcraft, permanent secretary of the Railway 
Department of the Board of Trade, &c. The train con- 
sisted of a tank engine (which was fitted with a hy- 
draulic brake), ten carriages, and two brake vans, and 
its total weight was 148 tons. The train was in charge 
of Mr. F. W. Webb, Mr. Park, and Mr. G. Bolland 
Newton, the general manager of the North London Rail- 
way. The results of the trials are given by the annexed 
Table No. IL, the automatic rope in all cases acting 
promptly on the parting of the train. Subsequently 
some similar experiments were made with a longer train 
belonging to the London and North-Western Railway 
Company, this train having a brake-van placed in the 


the driver also having control of the brakes. On this 
train being slipped from the engine, the brakes were 
automatically applied, and the vehicles brought to a 
stop in 20 seconds, the train when slipped running 
down an incline of 1 in 266 at a speed of 35 miles per 
hour. We have contented ourselves here with simply 
recording these results, but we shall probably analyes 
them on a future occasion. 





SELF-LIFTING CULTIVATOR. 

WE give this week, on page 77, an engraving of 
Messrs. Barford and Perkins’ self-lifting cultivator, which 
we mentioned last week in our account of the Carlisle 
Show, and for which a silver medal was awarded. The 
cultivator is in its chief feature similar to that which 
the makers brought out at the Bristol Show two years 
ago, but the details have been modified and improved. 
The lifting arrangement consists of a cross-shaft having 
at its ends stepped pawls, which can engage in the teeth 
of ratchet wheels fixed to the carrying wheels. The 
eross-shaft carries pedals, and by the pressure of his foot 
on one of these pedals, the man riding on the im- 
plement can partially turn the shaft so as to cause 
the pawls to engage the ratchet wheels, the effect 
being that the continued movement of the carrying 
wheels lifts the main frame of the implement, and throws 
the tines out of the ground. The carrying axle being 
cranked allows the implement to rise in this way. When 
lifted, the implement is held in its raised position by 
another pawl engaging a ratchet quadrant, this pawl 
being capable of being withdrawn by the hand lever 
shown. In lifting the implement, the pawls on the cross- 
shaft pass out of gear with the ratchet wheels, but 
their doing so brings into position the other set of pawls 
shown, the cross-shaft making half a turn. The arrange- 
ment works very well and promptly, the man on the 
implement being easily able to raise the tines to clear a 
footpath, or any other obstacle he may have to cross, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
larger attendance on Change at Middlesbrough, and the 
tone of the market was much improved. ‘he recent 
favourable reports from America, and the consequent 
speculation in Glasgow and elsewhere, raised prices. At the 
opening of the market buyers were ready to purchase No. 3 
Cleveland pig at 43s..6d. per ton. Business was done at 
this figure, but in some instances makers would not sell 
for less than ‘44s. per ton. In the afternoon, however, 
quotations were again weaker. Messrs. Connal and Co., 
the warrant storekeepers of Middlesbrough, had in stock 
92,220 tons, which was an increase of 560 tons upon the 
previous Tuesday. ‘here is very little doing in warrants 
at present. There is a better feeling as to the early 
future, and it is believed that although the total production 
of pig iron in this district is so enormous, not only will all 
the blast furnaces be kept steadily going during the re- 
— of the year, but two or three more furnaces will be 
own in. 


The Finished Iron Trade.—In this important branch of 
industry there is more activity. Most of the works are 
fully occupied, and prices are firmer. Ship-plates are 
quoted 61. 12s. 6d. per ton, and angles 61. Common bars 
are 51. 15s., and puddled bars 31. 15s. net. The founders 
are receiving more inquiries. 

Engineering and Shipbuilding.—On the northern rivers 
both engineers and shipbuilders have a good deal of work 
in hand. New orders are being secured, and there is every 
reason to believe that this year will be a very fair one for 
marine engine builders and shipbuilders. 


The Steel Trade.—Gradually the Cleveland district is 
getting hold of a larger steel trade. The output now is 
very considerable, and in the course of a few months it will 
be greatly increased by the extensions which are being 


made. A little longer experience of the steadying trade 
which has characterised the past few weeks, and Middles- 
brough will again show signs of improvement. 

The Coal and Coke Trades.—In sympathy with the 


rising iron trade there is a better demand for coals and 


coke, and prices have an upward tendency. 

The North-Eastern Railway Company and the Mineral 
Rates.—A few days ago an intiuential deputation from the 
Cleveland district waited upon the North-Eastern Railway 
Company’s directors at York respecting the mineral rates. 
It be recollected that owing to the protracted depres- 
sion in the iron trade the directors very wisely made a 
rebate in the rates equivalent to about 15 per cent., having 
done so on two applications, each time conceding 7} per 
cent. At the end of last year the company, it was stated, 
intended returning to the full charges on the Ist of January 
1880. Again a deputation waited upon the directors, an 
instead of enforcing the full rate at once, they decided to 
return to it by easy instalments, viz., 5 per cent. A ramour 
havi m ci ted a short time ago that the 10 per 
cent. rebate which the Cleveland district is still enjoying 
was to be disallowed, another tation had an interview 
with the directors last week, and the matter was fully dis- 
cussed, the directors ultimately stating that they would 
shortly <—_ officially to the traders. It is hoped that the 
directors will not forget that it is the iron trade that gives 
the great monopoly of the North-Eastern the best of its 
profits, and that the goose that lays the golden eggs should 














Figs. 6 and 7. From these latter views it will be seen 





centre, from which the brakes are worked front or rear, 


not be killed. 
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STEEL FOR SHIPBUILDING. 

Tuat the application of steel for mercantile ship- 
building purposes is making steady progress was 
shown by the papers on the subject read at the 
meetings of the Institution of Naval Architects in 
March last, and by the discussion on these papers, 
which we noticed at considerable length at the time. 
Like most discussions, however, the one on steel 
went off upon one or two points to the exclusion of 
others of scarcely less intrinsic importance. It 
may not be amiss, therefore, to review briefly the 
present aspect of the question. 

There can be little doubt that shipbuilders are 
getting to understand the manipulation of steel far 
better than they did a year or two ago, and the 
sensational stage is getting left behind. If we 
compare Mr. Barnaby’s paper, read at the Iron 
and Steel meetings in 1878, with Mr. Denny’s 
paper at the Institution of Naval Architects, it 
will be seen how marked has been the progress. 
At the former period the failure of a number of 
steel angles at Her Majesty’s Dockyard, Chatham, 
had so far frightened the Admiralty authorities 
that a return to iron, at least for the frames of 
ships, was talked about, and even carried into 
effect. At the present time, Mr. Denny, after 
having used about 7000 tons of steel, says, “ In- 
deed, our whole experience leads us to reverse the 
ideas largely held regarding steel and iron, and to 
look with confidence on the steel, and doubt on the 
iron. Our foremen and workmen hold this view of 
the matter very strongly, and speak most con- 
temptuously of going back to iron. Their confi- 








dence in the power of steel to do everything and 
stand everything, excepting working at a black 
heat, is of the firmest nature, and it will be acknow- 
ledged such confidence cannot be causeless.” This 
view was fully endorsed by Mr. H. Laird, of Birken- 
head, by Mr. A. C. Kirk and others, who have 
largely used steel for shipbuilding, and nothing has 
come to light to show that the Chatham failures 
were due to other causes than unuskilful manipula- 
tion under exceptionally trying circumstances. 

So long as the quality of steel is kept up to its 
present high standard of quality and uniformity, 
we are persuaded that every ship built of it will 
make partisans in its favour of those who adopt it, 
for between its properties and those of ordinary 
ship iron there is an enormous difference —wholly in 
favour of the steel. Mr. Denny stated that in a small 
steamer he was then building he had had to reject, 
for failure under manipulation, more iron plates 
than the total number of failures that had occurred 
in the whole 7000 tons of steel he had used, This 
quite bears out the experience —— by such men 
as Mr, Webb, of Crewe, Mr. D. Adamson, and 
others, who have been for years adopting mild steel 
in engine and boiler work. 

Next to finding favour in the shipyard, steel has 
to find favour with the shipowner and the under- 
writer before it can take its place as the chief ma- 
terial for shipbuilding purposes. This again must 
be mainly a question of time and experience. Ar- 
gument will be of little avail compared with the 
results of actual experience with steel ships which 
will be accumulating as time goes on, and as the 
number of steel ships afloat goes on increasing. We 
have already seen remarkable evidence of the in- 
creased safety of steel over iron ships when striking on 
rocks or in collision. The little steel steamer G.M.B., 
built by Messrs. Raylton Dixon and Co., in 1876, 
has been run into, and the frames and plating in- 
stead of being cut through as they would have been 
if of iron, were bent and curled upin a remarkable 
way, showing the extreme tenacity and ductility of 
the material. Mr. Laird gave an account at the 
last meetings of the Institution of Naval Archi- 
tects of a steel steamer, the Stormccck, built by 
his firm in 1878, that struck a sunken object on 
the Irish coast, and dished‘up the plating about 
8 in., but without endangering the ship. Had it 
been an iron plate, he says, the opinion of all 
experts who have seen it is that a hole would have 
been knocked through it. Mr. Thornycroft, who 
has had large experience of steel in small boats, says 
that his experience of collisions between these boats 
is greatly in favour of thesteel. One of the most re- 
markable cases, however, that has yet come to light is 
that of the passenger screw steamer Rotomahana, 
built last year by Messrs. Denny and Brothers, for the 
Union Steamship Company of New Zealand, and the 
particulars of which were appended to Mr, Denny’s 
paper. This ship was running at high speed with an 
excursion party on New Year's Day last, when she 
struck on a rock just under the foremost bulkhead of 
the boiler space. Had there been a hole knocked in 
the vessel at this part it would in all probability 
have opened the forehold and the — and boiler 
space to the sea, and the ship would have gone to 
the bottom, probably with all hands. The blow 
was so severe that the bulkhead was corrugated to 
some extent by it, and the plating of the bottom 
was badly bent up for a length of 20 ft. A number 
of the frames were also badly bent ‘ with a sharp 
curve tending both inwards and aft.” The ship, 
however, remained water-tight and intact, The 
vessel was placed in dry dock, the bent plates taken 
out and restraightened in the rolls, the frames 
heated and brought back to their form and the 
original plates put back into place, and the vessel 
again afloat and ready for work the third day after. 
The managing director of the company writing on 
the subject, says: 

‘¢ This experience has shown clearly the immense 
superiority of steel over iron, ‘There is little doubt 
that had the Rotomahana been of iron, such a rent 
would have been made in her that she would have 
filled in a few minutes. A number of frames were 
set back by the force of the blow, the bulkhead was 
bulged and the plate was corrugated, and yet there 
did not appear ove crack anywhere. We would, 
however, require better tools than we have at pre- 
sent if we are to have anything further of this 
nature, as the steel proves very difficult to work.” 

A still more remarkable case perhaps is that of a 
light steel river boat that got her bow fixed upon 
a sandbank recently, and although the tide left her, 
and the bow was forced up some feet, the vessel 


made no water, the steel skin remaining intact, 
whereas an iron boat would have broken in two. 

There is no reason whatever to suppose that these 
cases are exceptional or that accidents of one kind 
and another will not happen to the other steel ships 
afloat tending still further to demonstrate the greater 
safety of ships built of a material so much superior 
to iron in every quality of strength, uniformity, and 
ductility. 

When this point becomes clear, many old preju- 
dices will vanish that have done much to impede 
the adoption of steel. That the price of steel will 

rove a permanent obstacle we do not for a moment 

lieve, for in spite of the present limited power of 
production, the prices of steel and iron have been 
on the whole ae to each other, and 
with the further development of steel works, and a 
healthier competition, still further progress in this 
direction may be expected. Indeed there can be 
little doubt that at the present time the limited out- 
put of steel is the chief obstacle to its extended use. 
Builders cannot insure having the material delivered 
rapidly, and rather than risk delay they prefer to 
build in iron, and so far as they can they influence 
owners in the same direction. Perhaps the two most 
important practical points that require discussion at 
the present time are (1) the question of rivetting, 
and (2) the limits of tensile strength that should 
be adhered to. ‘These points were raised at the 
Naval Architects’ meetings, but were not by an 
means disposed of. At the meetings just mentioned, 
Mr. Denny urged from the results of someexperiments 
on the shearing strength of steel rivets that as the 
shearing strength of steel is considerably below its 
tensile strength, while in the case of iron the shearing 
and tensile strengths are more nearly equal, there- 
fore the rivet area should be greater in proportion 
to the area of the plates in steel than in iron ships. 
At present the practice is to make the size and 
spacing of rivets in a steel ship the same as they 
would be in an equivalent iron ship of heavier 
scantlings whether the rivets are of iron or of steel. 
It may of course be urged, that this being so, steel 
ships are at least equal in strength, so far as the 
shearing of rivets is concerned to iron ships, even if 
iron rivets are used, Still more so then are the 
stronger in this respect where steel rivets are wid, 
for experiments show that steel rivets are stronger 
in shear than iron ones, in spite of the disparity 
—— the shearing and tensile strength of the . 
steel. 

Beyond this, however, is the question whether by 
increasing the rivet area in steel ships still further 
they will not be materially improved. We are 
inclined to think they will, as by this means the 
superior strength and quality of the steel can be 
fully developed, and instead of being on a level 
with iron ships in point of strength they can easily 
be made stronger than they are, while preserving 
the reduction of 18 or 20 per cent. usually saved in 
their scantlings, 

It must never be lost sight of, however, that closely 
associated with this question of rivet area, is the 
question of the loss of strength in steel due to 
punching. This is of quite equal importance to the 
rivet area, and in the discussions to which we 
have referred it scarcely received the prominence 
due to it. It is still one of the comparatively un- 
known factors in steel ships, at least except with the 
mildest kinds of steel. 

1ts importance is seriously enhanced when attempts 
are being made to push up the limits of tensile 
strength for shipbuilding steel to 35 or 36 tons per 
square inch instead of 30) or 31 tons as a maximum 
limit. ‘The mild steel of which we have had the 
experience of the French and English Admiralties, 
has nearly all been between the limits of 26 and 
30 tons per square inch. And this is within a ton 
or two of the limits adopted in the merchant service 
since mild steel was introduced a few years ago for 
shipbuilding. When therefore it is proposed to take 
a new departure and fix the limits between 30 and 
35 or 36 tons per square inch it must not be forgotten 
that this is practically throwing away the experience 
above alluded to, and in fact shutting out the very 
material that has been steadily for some years grow- 
ing into public confidence. e would not advocate 
for one moment keeping down the limits of strength 
of steel one ton alow what it can be relied 
upon for safe working under the rough usage of the 
shipbuilding yard, but we should much regret to 
see it thrown back again by too rapid an advance, 
into the ‘‘ fear and trembling” stage. There is a 
great future before mild steel if it is only allowed 








to work its way cautiously and prudently into public 
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confidence, and those most interested in it should 
be the first to deprecate any hasty advances in 
hardness and temper, and more especially until more 
is known than at present concerning the question of 
butt joints, the loss of strength due to punching, 
and the possible dangers of working the harder 
kinds in severe weather, the effect of variations of 
heat on its temper, and the necessity for annealing 
after punching or resorting to other expedients, 
such as drilling or rimering to keep the strength 
and trustworthiness of the material unimpaired. 


SEWAGE IN JAPAN. 

THE im t problem of how to dispose of the 
sewage of towns in an effective and economical 
manner does not readily meet with solution. 
Changes are continually occurring, but no_per- 
manent settlement appears to be arrived at. ere 
are various reasons for this, the chief of which is to 
be found in the fact that though the existing systems 
are more or less imperfect, yet there they are and 
form stupendous obstacles to further improvement. 
For success to be attainable it seems necessary to 
make a fresh start in some new direction. If this 
can be proved to be so, we may hope that the 
maguitale of the present works will not not be a 
bar to progressive steps being taken. Anyhow itis 
idle to suppose that our rivers, the main channels 
of our industry, can continue to be polluted in the 
way they are now. Itis equally out of the <a 
that many parts of the sea-coast should be troubled by 
the presence of such an undesirable visitor as the 
sewage from an adjacent town. There being a pro- 
bability that results will be obtained by treating the 
sewage chemically or otherwise, and making use of 
it for pa ware Pp , it may be interesting to 
note what is done in that far-off omy of Japan. 

These unique and interesting e have had 
their customs in this respect handed down to them 
from remote ages, and as far as an ordinary observer 
can judge there is no likelihood of alterations being 
made, the system working well even under the 
altered circumstances of the nation during the last 
decade, The method of dealing with the question 
is primitive, as might be presumed ; but it has for 
its main feature a due appreciation of the value of 
a as manure. e farmer finds his crops 
greatly improved by the use of sewage, and the con- 
stant demand this occasions has established a 
standard price for the commodity which we believe 
to be about an equivalent of 14d. for every 12 gallons. 
Then labour is so cheap—a coolie’s wages being 
only equal to about 8d, per day—that it is found 
to rofitable to send the farm servants as far as 
15 and 20 miles into the towns, closet scavenging. 
The work of removal is done in a very effective 
and unobtrusive manner, each farmer having a 
district of a town allotted to him which he contracts 
to clear regularly and keep free from soil. The 
mode of conveyance is in sealed tubs, either by 
means of hand carts or pack-horses according to the 
nature of the roads to be traversed. In the first 
case the load is about 40 gallons for each man, 
which is increased to 50 gallons when the second 
method of traction is used. 

The closets are all upon the midden system, and 
in well-built houses are situated as far as possible 
from the living rooms, but are so fitted as to give 
ready means of access and clearance from the out- 
side. It might be better to substitute earthenware 
or metal vats for the wooden ones which are gene- 
rally in vogue, otherwise it will be seen that the 
arrangement is fairly suitable to the conditions of 
the country. Our msive schemes could not be 
carried out in a poor state like Japan. It is not 
unlikely, however, that as the Japanese advance in 
civilisation, the fact that earth is a good deodoriser 
will be taken advantage of, as the people are always 
ready to appreciate new ideas. 

That the work of removing the soil should be 
done during the day-time is decidedly objectionable 
to a traveller's olfacto oid but unpleasant as 
it may be at times, on the whole it is not sufficiently 
bad to constitute a real nuisance. and it is better and 
more effectively done by day taan it could be by 
night, Statistics not being obtainable, it is difficult 
to say to what extent the public health is affected 
by such a system. An observer is not made aware 
in any way of a heavy death rate at ordinary times. 


In considering such a tog though, it must not be 
forgotten that Japan 





for three months in the 


year an essentially tropical climate, the mean daily 
temperature ranging from 85 deg. to 90 deg. Fahr. It 


It must be remembered that the sewage arrange- 
ments, simple as they are, do not cause one locality 
to suffer at the expense c! the rest, as is sometimes 
the case with us. Sewage is a marketable com- 
modity, rated at its due value, and the practical 
acceptance of this fact by many older nations would 
undoubtedly be a step in the right direction. We 
do not suppose such a system as this could exist in 
conjunction with the present state of civilisation in 
England, but its effectiveness and cheapness is 
worth notice. If we look at home we find much 
money has been spent upon sewage schemes with 
little or no result. The greatest uncertainty pre- 
vails about the matter, few of the numerous autho- 
rities on the question ever appearing to have had the 
courage to look forward a generation or two in con- 
structing plans for dealing with it. Before that 
time a new beginning will be imperative in many 
cases on account of the increase of population in 
great cities. It is a truism to say that as the 
natural fertiliser of the land, sewage should be put 
to its proper use when the change takes place. 
There is also another evil in the present wholesale 
destruction of fish that follows on our poisoning 
many of our waterways as we do now. In short in 
every sense we see in this system of the Japanese 
something more natural and economical than in the 
more extensive schemes that are in use in this 


country. 





THE ELECTRIC LIGHT AT ST. ENOCH’S 
RAILWAY STATION. 

Ir is a most hopeful sign for the future of the 
electric light that its introduction now goes on with 
quiet and steady regularity all the year round, in 
summer as well as during winter. Last year it is 
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| the Crompton for powerful lights, while for smaller 
lights suitable to saloons, theatres, and halls, there 
are the Werderman and the André incandescent 
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us far the Brush light has found favour with 
our naval authorities for the lighting of ironclads, 
torpedo work, and the nocturnal repair of ships in 
time of war or other emergency. Siemens’ lamp is 
adopted on the wharves of the new Victoria Exten- 
sion Docks, in the British Museum, and many other 
places where a blended effect can mask the occa- 
sional flickering of individual arcs. Rapieff’s beau- 
tiful light is in nightly use at the 7imes printing- 
office, Jablochkoff’s illuminates the Embankment 
and several large London shops, while an important 
application of Crompton’s lamp has just been made 
to the fine new railway station of St, Enoch’s, 
Glasgow. 

This lamp, for steadiness and brilliancy, is one of 
the very best in vogue. It was illustrated too re- 
cently by us (see ENGINEERING, vol. xxix., page 340) 
to require any extended description here; but we 
may remind the reader of its two principal features. 
Firstly, the regulating mechanism is placed above 
the arc, so that no shadow from it is thrown 
beneath as in the ordinary Serrin lamp. Secondly, 
instead of making the regulating current directly 
actuate a heavy armature or a movable core, as is 
usually done, Mr. Crompton makes it actuate (not 
directly, but by the induction of an intermediate 
armature) a very light soft iron armature, which 
acts on a delicate brake regulating the motion of the 
clockwork supplying the carbons to the arc. By 
this ingenious device the controlling force of the 
current is so promptly and effectively applied that 
the “feed” of the carbons goes on continuously 
without those hitches or irregular starts often seen 
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true was marked by ry of a reaction against 
its ap ere but that has evidently passed away, 
and the electric light is firmly established as a prac- 
tical and economical illuminant. Slowly, perhaps, 
but surely it is encroaching on the domain of gas- 
lighting, and manufacturers expect a very brisk 
demand for electric lamps next winter. 

At present it is chiefly the larger open spaces that 
are lit by electricity, for example the Thames Em- 
bankment, the Avenue de |’Opera, and other well- 
known streets and squares in New York, St. Peters- 
burg, and Madrid, but there are a great many of 
these now lit by which will in all probability 
soon be surrendered to the electric light. In the 
same way there are numberless halls, factories, work- 
shops, and railway stations which could be profitably 
lit by electricity, and it is even a matter of surprise 
that so few of these places have adopted thelight thus 
far. In America they are pr ing far more rapidly, 
and the Brush light is finding its way into all sorts 
of manufactories, steamships, and mines, Some of 
this apparent backwardness in England may be due 
to hesitation caused by doubts as to which is the 
best form of lamp. In America the Brush lamp 
stands almost alone ; in England and France there 





therefore cannot be fairly compared with the north 
of Europe in this respect. 


are, besides the Brush, the Siemens, the Rapieff, the 
Jablochkoff, the Wilde, the Jamia, the Serrin, and 
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in ~ “a. lamps, and a sensibly uniform light is the 
result. 

Crompton’s lamp has been acquired by the British 
Electric Light Company, and adapted through their 
agent, Mr, Joshua Horton, to the St. Enoch’s Sta- 
tion on a large scale. This magnificent terminus 
was built to complete the system of the Glasgow 
City Union Railway, and is entirely devoted to the 
accommodation of the Glasgow and South-Western 
Railway Company. It stands in St. Enoch’s-square 
on the south side of the great thoroughfare of 
Argyle-street, between it and the Broomielaw. An 
idea of the magnitude of the station (a plan of 
which is shown in Fig. 1) may be gathered from 
the fact that it is 525 ft. long, and (between the 
walls) 203 ft. wide. In section the roof (see Fig. 2) 
is parabolic, after the St, Pancras type, and the 
crown is 85 ft. above platform. 

_ Originally this great space was lighted by fifty- 
eight pendants, each carrying eight gas jets ; but in 
the autumn of last year it was proposed to substitute 
six electric lamps, each furnishing a light of 6000 
standard candles, and fed by Gramme machines of 
the “A” type. Six of these machines were to be em- 
ployed, and eaeh required some 2} indicated horse 
power. Fortunately this power was obtainable from 
the laundry engine of the St, Enoch’s Station Hotel, 
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which was not always required at night, and had 
besides a considerable margin of power. 

The best positions for the lamps were found by 
experiment. Three lamps are arranged on each 
side, as shown by dotted lines on Figs. 1 and 2, and 
suspended from the roof so as to be about 27 ft. 
from the side walls, and 35 ft. above the platform. 
Serrin lamps were tried first and found to be fairly 
satisfactory, but they were replaced by Crompton’s 
with advantage when that lamp was adopted by the 
British Electric Light Company. 

To suit the requirements of the station Crompton’s 
lamp has been enclosed in a lantern fitted with an 
octagonal glass: globe, and likewise a conical mirror 
reflector, suggested by Sir William Thomson to 
prevent the rays from passing to the roof and shed, 
then down on the platform below. The carbons are 
capable of yielding a steady light forabouteight hours 
without renewal. Fig. 3 illustrates this lantern. 

In order to supply fresh carbons the lamp has to 
be lowered to the platform. Switch connexions 
have been made so that any or all of the lights can 
be started or turned off at a moment’s notice. This is 
a decided advantage in a railway station as compared 
with the slow process of lighting or extinguishing 
gas by means of a lamplighter, who in St. Enoch’s 
generally took 30 minutes to go over all the burners. 
At St. Enoch’s the gas pendants are still kept in 
their places in case of accident to the electric light. 

The as light afforded by electricity as com- 
pared with gas renders it especially adapted to rail- 
way stations and calculated to expedite the traffic, 
as well as prevent theft and accidents. ‘The electric 
light has greatly improved the illumination of St. 
Enoch’s ; and in the opinion of Mr. Hogg, the com- 
jae engineer, it is very well suited for any station 

ving a high roof. Where the roof is low, the 
lamps require to be placed low also, and there is 
too much shadow thrown on tle platform from the 
train carriages. This drawback was made patent 
by the earlier trials at St. Enoch’s. 

Excellent as the effect at St. Enoch’s is there is 
still some room for improvement, The reflectors, 
for example, do not prevent the waste of light up- 
wards as effectually as could be wished; and it 
would be advisable to enlarge them yet more, 
Again, there are objectionable shadows thrown by 
the glazing bars of the lantern, and the bracket sup- 
porting the lower carbon. In fact the lantern is 

ly worthy of the lamp ; it is tco long, and ought 
to have few or no glazing bars. 





(For Description, see Page 74.) 


With regard to the relative cost of the electric 
light and gas at St. Enoch’s we are not in possession 
of accurate statistics, but we believe we are right in 
stating that, while the illuminating effect of the 
electric light is the better of the two, the expense is 
not any more. 








NOTES. 
EFFECT OF MAGNETISATION. 

Ir has long been known that a rod of iron when 
magnetised is lengthened; but recent experiments 
of M. Ader, the French electrician, who has so 
sedulously investigated the origin of sounds in the 
telephone, have shed additional light upon the sub- 
ject. M. Ader’s experiments have led him to the 
important generalisation that all bars of a magnetic 
nature submitted to a mechanical action, be it com- 
pression, tension, or torsion, tend to recover their 
primitive molecular arrangement under the in- 
fluence of the current which magnetises them. Ac- 
cording to this principle if arod is pulled out by 
mechanical stress, the action of a magnetising 
current is not to lengthen but to shorten it. 


PNEUMATIC CLOCKS IN Paris, 

Time is now supplied to street clocks, public 
offices, hotels, and private dwellings in Paris, like 
gas or water, from a central station, by means of 
compressed air conveyed through underground 
pipes. At the central station there is a reservoir of 
compressed air, and for the first twenty seconds of 
every minute, as given by a standard timepicce, a 
current of the compressed air is allowed to flow 
through the pipes to the receiving clocks. By means 
of a small bellows, which is expanded by the trans- 
mitted air, the works of these clocks are kept going 
at a practically uniform rate. The street mains are of 
wrought iron about 1; in. in diameter, and these 
are connected to service pipes of lead 3 in, in dia- 
meter, while the different stories of a building are 
supplied by rubber tubes jin. in diameter, Any 
number of clocks can be actuated in this way within 
a radius of two miles from the central station; and 
the system has done so well in Paris that a company 
has been formed to introduce it into New York. 


‘a JAPANESE RAILWAYS. ay 
e recently (see page 38 ante) published a para- 
graph on Japanese railways, which contained some 
errors and was somewhatimperfect. The following 
is the * serge state of railways in Japan. A line 
from Tokio to Yokohama, 18 miles in length, was 





completed early in 1873, and has not since been ex- 
tated. Since that time a railway from Hiogo to 
Osaka, 22 miles long, and about 230 miles south of 
Tokio, was built, and afterwards extended to Kioto. 
Still more recently a further extension was made to 
Otsu, on the south of Lake Biwa. These include 
all the railways completed in Japan, the length being 
about 60 miles. Another line has, however, been 
commenced from Tokio to Mayebashi, more than 60 
miles long. This railway, the construction of which 
offers but few difficulties, will be of great com- 
mercial importance. A railway is —— in the 
northern island, and it is in contemplation to extend 
the southern system from Kioto to the north of 
Lake Biwa, and for some distance up the centre of 
the island, 
Tue Water Works oF Lonpon. 

The last monthly report of Lieut.-Colonel Bolton, 
the Water Examiner, contains some interesting facts 
concerning the extension of works being made by 
the metropolitan water companies. Thus the Kent 
Water Works gry es have lately completed a 
covered reservoir at Farnborough, to hold 1,400,000 
gallons; the New River Company have got to work 
three out of five new filtering beds at Hornsey ; 
and the East London Company have completed a 
large tank at Buckhurst Hill, capable of holding 
70,000 gallons, this tank being placed on the highest 
ground in the neighbourhood, and its contents being 
kept in reserve for use in case of fire at night or 
when the engines are not at work, The West 
Middlesex Water Works Company also have in- 
creased the or, Se its subsiding and unfiltered 
water reservoirs at Barnes by an addition of 9 acres, 
the increase of capacity being 34,750,000 gallons. 
Altogether this company has now subsiding and un- 
filtered water reservoirs of the total capacity of 
91,750,000 gallons. ‘The Grand Junction Water 
Works Company, too, have completed at Hampton, 
a storage reservoir of 45,000,000 gallons capacity, 
while they have also in hand the construction 
of three filters capable of dealing with 4,000,000 
gallons of water per day, and a covered reservoir 
for containing 2,000,000 gallons of filtered water! 
Lastly, the Lambeth Water Works Company have 
just completed the first filter and service reservoir 
of the extensive works at Thames Ditton started by 
them nearly two years ago. 

Tue AMERICAN SCHOOL OF SUBMARINE MINING. 
At the Willet’s Point School of Submarine Mining, 





many interesting experiments have been conducted 
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with a view of ascertaining the best explosives to be 
used in to oes, the extent of destructive range, 
and the effect of different depths of immersions. A 
modification of the Rodman pressure gauge was 
used with great advantage. The experimental 
charge to be fired was, according to one arrange- 
ment, placed in the centre of an iron ring from 3 ft. 
to 6 ft. in diameter, with six gauges set radially 
upon the ring. In another form an iron frame, 
50 ft. long by 10 ft. deep, and 10 ft. wide, was used, 
with the charge at the central point, and thirty-six 
gauges arranged symmetrically on the frame, and 
pointing towards the charges. Such frames, loaded 
with varying charges, and sunk to different depths, 
were employed to ascertain the relative value of 
various explosives under different conditions, Ex- 
perience showed that, taking all things into considera- 
tion, No. 1 dynamite, consisting of 25 per cent, of 
keiselguhr, and 75 per cent. of nitro-glycerine, 
answered best for the conditions of service. Amongst 
other things, it has been demonstrated that the in- 
terposition of a stout wooden case between the 
charge and the water reduces very greatly the 
destructive energy of the explosive, With small 
charges in a wooden case 2 in, thick, the pressures 
recorded by the gauge are from 40 to 55 per cent. 
less than when a tinned iron case is used. The 
standard American buoyant torpedoes are steel 
spheres containing about 2001b. of dynamite, and 
moored with a mushroom anchor. The details of 
fuses and telegraph operating instruments are kept 
secret, 
Guasaow Pire-Founpine Contracts, 

It is very satisfactory to know that at present 
there is a marked degree of activity in the pipe- 
founding trade of the Glasgow district, all the 
leading firms being well supplied with new orders 
or work in actual progress, while the prospects of 
additional orders being placed in the immediate 
future are said to be better than they have been for 
many months, One of the latest contracts is an 
order from the Manchester Corporation Gas Com- 
missioners for nearly 5000 tons of pipes, ranging up 
to 30 in. in diameter, It is being executed by the 

oungest firm in the pipe-founding industry, namely, 
ieee Macfarlane, Strang, and Co. (Limited), 
Lochburn Iron Works, near Maryhill. @ same 
firm have also within the last few days closed a 
contract with the town council of Hawick, to 
supply about 1500 tons of pipes up to 12 in. in dia- 
meter for the Dodburn water supply scheme now 
being carried out for that town. The estimate in 
this case was 6430/. Another heavy contract now 
in progress is one for the supply of some 9000 tons 
of pipes for the new water works which are being 
waderiaken by the town of Wellington in New Zea- 
land, the contracting firm in this instance being 
Messrs. Robert Laidlaw and Sons, and the pipes rang- 
ing up to 24in, in diameter. Messrs. Edington and 
Sons, of the Phoenix Foundry, have in hand a contract 
to supply about 4000 tons ef water pipes ranging up 
to 26 in. in diameter for use in the water supply works 
for Manilla in the East Indies, On the part of the 
Government of South Australia there has just been 
given out an order for 2000 tons of pipes for their 
water works stores, the sizes ranging from 3 in. up 
to Sin. in diameter. The larger sizes are to have a 
novelty in the shape of an iron hoop shrunk on 
their spigot ends, the intention being to protect the 
ends from breakage during the course of transit 
to their destination in the colony. Messrs. D. Y. 
Stewart and Co. are to execute this contract. As 
affording some indication of the briskness of this 
branch of the iron trades, we may mention that it is 
intended by one of the above-named firms to put on 
a night shift after Glasgow Fair. 


SecuLAR CHANGES IN THE Eartu’s Figure, 

An interesting hypothesis has been promulgated 
before the French Academy by M. Faye. It has 
long been known from geodetic surveys and 
pendulum experiments that continents and mountain 
ranges do not exert that attraction on the pendulum 
which might be expected of them, judging from the 
observed attraction of such isolated masses as 
Mount Schehallion in Scotland, or the great 
pyramid, In fact the deficiency of mountains in 
this respect is so striking that in order to account 
for it, geologists and astronomers have imagined 
that there are vast cavities underlying continents 
and mountain chains, A somewhat different ex- 
planation of the feeble action of the Himalayas on 
the pendulum has been offered by Sir George B. 
Airy, who suppoges that the attraction of the moun- 
tains. is counteracted by still fiuid lakes of rock 





below them. But this suggestion does not meet the 
fact, elicited by M. Saigey, that the attraction on 
islands of the sea is greater than it ought to be. It 
appears to be clear, however, that there is a relative 
lack of matter under continents, and an excess of it 
under oceans, The hypothesis of M. Faye would 
seem to solve the problem in a very simple and 
reasonable manner. He holds that under the sea 
the earth’s crust has cooled much more quickly than 
under dry land, and hence the solid sea-bed is 
denser and thicker than the sub-continental mass. 
Water is a good conductor of heat as compared with 
rock, and being liquid it is also able to convey heat 
from its underlying basin. Geodesy shows that the 
present figure of the earth is an ellipsoid of revolu- 
tion; but if M. Faye’s hypothesis is correct it has 
not always been so. At first it was an ellipsoid, 
but the unequal cooling of the earth due to the 
liquid mantle covering it, led to unequal stress and 
the elevation of continents where the crust was 
thinner. These continents, according to M. Faye, 
surrounded the north pole, and the level of the 
ocean over our hemisphere was raised, thus bring- 
ing the earth to a more - oy form. Finally, 
as the cooling continued, the austral continents 
attracted the oceans and the figure became once 
more ellipsoidal as it is to-day. If this ingenious 
speculation were the true one, it would unquestion- 
ably help geologists to explain the origin of glacial 
periods, 


CoaL Exports AND Imports IN THE UNITED States. 

There is an import duty of 75 cents per ton on 
all coal entering the United States. In 1821 the 
amount imported was 22,419 tons, and last year it 
was 491,473 tons. Australia and British Columbia 
supplied a portion of this amount to San Francisco ; 
Great Britain furnished part to ports on the Atlantic 
and Pacific coasts, and Nova Scotia made up the 
balance to the Atlantic ports. Of coal exported 
from the United States there were during last year 
421,594 tons of bituminous and 221,669 tons of 
anthracite. Of this amount Quebec, Ontario, and 
Manitoba received over 300,000 and 125,000 tons 
respectively ; Cuba, 28,000 and 65,000 tons; Nova 
Scotia, 41,000 and 3000 tons; Japan, 1872 tons of 
bituminous ; England, 1680 tons of anthracite ; and 
the United States of Columbia, 13,000 tons of 
anthracite. The average price of bituminous coal 
at Pittsburgh during the last five years has been 
5.30 dols, (about 1/.) per ton, and the prices paid 
for mining over the same period 2.59 dols. The 
rices of anthracite ranged last year, at New York, 
rom 2.15 dols. to 3.25 dols, The highest price 
recorded was in 1871, when 13-dols. per ton was 
reached. In the six anthracite coal districts of Penn- 
sylvania, the coal raised and the lives lost in 1878 
were as follows : 




















| | a 
oe een: Tons raised per | & 

District. Tons Raised. Lives Lost. Life Lost. 
South ... «| 2,956,588 30 95,553 
Middle ois | 4,082,372 36 113,399 
Eastern | 4,943,410 34 145,394 
Second | 3,049,275 26 117,276 
Third .., | 8,070,218 47 65,323 
First ... 1,229,081 14 87,791 
| 19,330,944 187 103,374 








The total production of anthracite last year was 
26,142,689 tons, in 1820 it was 365 tons. 


Tue Toporuone. 

The frequent collisions at sea during foggy 
weather have long proved that the existing means 
of fog navigation are wholly inadequate to the re- 
quirements of the time. Not long agoa disastrous 
collision occurred between the steamers Narra- 
gansett and Stonington, in Long Island Sound, 
near New York, and this was quickly followed, on 
June 12, by the fouling at sea of the Queen, bound 
from London to New York, with the Anchoria, on 
her way from New York to Glasgow. Both were 
Atlantic steamers, and both very narrowly escaped 
destruction from the crash. More recently the 
wreck of the Hydaspes, off Dungeness, during a fog 
on Saturday, July 17, adds another case in point. 
At present the fog-horn, bell, or steam whistle 
sounded at intervals are almost the only precautions 
taken to tell the whereabouts of a vessel; but the 
ear is liable to be deceived not only as to the dis- 
tance but even the direction of the vessel emitting 
the alarm. ‘The new “‘ topophone” of Professor A. 
M. Mayer, an Awerican, is an instrument which if 
it works well in practice, would seem to be a deside- 








ratum in navigating during fog. It is intended to 
determine the direction and also approximately the 
distance of a fog-horn or whistle giving out a fog 
signal. Its action is based on the fact that when 
two sound waves of the same pitch meet the ears 
simultaneously, the sound h is doubled ; whereas 
if there is half a wave length between their paths 
they neutralise each other and the result is silence. 
The apparatus consists of two resonating boxes 
mounted on a connecting piece which is shaped like 
a milkman’s “ gallows,” and rests on the shoulders 
of the observer. The backs of these two resonators 
are joined to the ears of the observer by flexible 
pipes of india-rubber, and the length of one pipe 
can be altered at will by a telescopic device. To 
find the direction of a sound both pipes are made of 
equal length, and the observer faces about until he 
finds a position in which the maximum sound is 
heard in the resonators. Both pipes being of equal 
length this position must front the source of sound, 
By shortening the variable pipe half a wave length 
of the sound, the minimum of sound is heard, and a 
check made upon the first result. Further by suc- 
cessive observations on the same tack, and a very 
simple calculation in trigonometry, the approximate 
distance of the alarm can be obtained. 


Arctic EXPEDITIONS. 

Polar exploration is again in the ascendant. 
Never before or since the days of the Franklin search 
expeditions has such enthusiasm prevailed in the 
cause of polar research and observation. Hundreds 
of thousands of pounds and numerous valuable 
lives are once more to be jeoparded in those barren 
and chaotic regions, for the sake of improviog 
geography, and bringing back magnetical, meteoro- 
logical, biological, geological, and other logical 
observations in greasy log-books and journals, in all 

robability to slumber and moulder, and accumu- 
ate the dust of decades like those of their pre- 
decessors. Let us hope that some philanthropical 
individual in the coming ages will undertake the 
task of unearthing them to some extent, for the 
benefit of science, at whose shrine they were 
originally supposed to be offered. 

This summer the steamer Nordenskiold, equipped 
by Mr. Sibiriakoff in Yokohama, will proceed from 
Japan along the northern shores of Siberia to 
endeavour to make the passage westward to the 
Atlantic. Several Scandinavian shipowners intend 
to sendships this summer to the Obi, Yenisei, or 
other Siberian rivers for commercial purposes, a 
scheme on which Professor Nordenskiold pronounces 
favourably. 

Mr. Leigh Smith, in his yacht Diana, is making a 
voyage to Spitzbergen. Mr. Gordon Bennett's 
steamer the Jeannette, which entered the American 
arctic regions, vid Behring Strait, has had to winter 
there, and a United States Government vessel has 
one to her aid. There is also an American over- 
land expedition to King William’s Island eid Repulse 
Bay, seeking remains of Franklin's expedition. 
The United States steamer Gulnare has sailed for 
Smith’s Sound to form a temporary station in 
lat. 82 deg., for observation and discovery. The 
station will be maintained for a few years, and will 
be annually visited by a United States vessel, and 
the men changed when necessary. Germany, 
Austria, Russia, Sweden and Norway, Denmark, 
Holland, and probably Canada, have arranged to 
establish observing stations at certain positions 
around the arctic area. The places selected are the 
mouth of the Lena, the New Siberian Islands, Nova 
Zembla, Spitzbergen, Upernavik, Alaska, and the 
north of Norway. Germany proposes an antarctic 
expedition to winter in South Georgia, and Lialy in- 
tends sending an exploring expedition to the ant- 
arctic regions. 

Lastly, a new British arctic expedition is being 
orgapised at Ludgate Circus, with the object of 
going direct to the North Pole by balloons, when 
navigation is no future possible on the ice. 
People persist in believing that balloons must neces- 
sarily be at the mercy of the winds, and are at a loss 
to know when and where the winds will be found to 
take a balloon to the pole and back. 


HEAVY ORDNANCE. 

We observe that a = is to be presented to 
Parliament on the subject of our heavy ordnance. 
This petition is accompanied by numerous signatures, 
many of them those of eminent and influential 

rsons, such as Captain R. A. E. Scott, Sir Henry 

essemer, Mr. C. W. Merrifield, F.R.S., Mr. J. A. 
Lougridge, Lieutenant-Colonel W. Hope, Mr. 
Osborne Reynolds, &c. It sets forth that the result 
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of theoretical study and practical knowledge leads the ! 


petitioners unhesitatingly to maintain that the Wool- 
wich system of heavy ordnance is inefficient and dan- 
gerous ; and that, considering the wealth of this 
country, its vast but widely scattered possessions, and 
its great and rapidly growing dependence upon 
outside sources for food, such lamentable short- 
comings in our heavy guns is a matter of the highest 

ossible importance. The system of ordnance which 
oe been accepted here by the State, and in which 
our powers of offence and defence are largely vested, 
does not approach other systems adopted by other 
nations, and far short of what can be and is done by 
some of our own private manufacturers to fill foreign 
orders. ‘Twenty years ago, when the so-called 
Armstrong gun system had failed, the late General 
Peel stated that during the years 1860 and 1862 
nearly 6,000,000/. had been expended in war ma- 
terial, and it is supposed that about a similar sum 
has been devoted to the construction of the Wool- 
wich gun, the manufacture of which, according to 
Colonel Stanley, has now been stopped on account 
of the dissatisfaction with the system. Proceeding 
from these statements, which are advanced to show 
the urgent need of reform in this direction, the 
petitioners depose that it is not right that the heads 
of a manufacturing department which is in competi- 
tion with outside manufacture, should have depart- 
mental access to, and be the official advisers of Her 
Majesty’s Government as regards new inventions. 
It places them in a false position towards their rivals, 
and prevents the Government having the advantage 
of an unbiassed opinion. ‘That the defects in the 
present system arise and are maintained from the 
fact that the technival advisers of the Government 
are_or have been the ange responsible for the 
defects of the systeiu, which is nevertheless jealously 
guarded to the exclusion of better systems which are 
denied fair trials. Further, that this same spirit of 
jealousy conduces to the perpetuation of bad con- 
struction, aod also to the dissemination of false 
theoretical principles of gunnery, in both branches 
of the service. ‘To change this dangerous state of 
things, the petitioners beg the Government to con- 
sider the advisability of e.couraging the production 
of heavy ordnance among private firms by distribut- 
ing amongst them a portion of the work hitherto 
done at Woolwich, and also to secure the benefit of 
independent technical advice on this subject, of the 
highest order that can be obtained. That this 
petition may bear much fruit is too much to ex- 
pect, but it is possibly the beginning of a useful 
agitation which may lead to reform urgently needed, 
but towards which the first steps have not yet been 
taken, 


INVENTORS AND THE WAR OFFICE. 


A question asked in the House of Commons one 
evening this week, the reply given to it by Mr. 
Childers, and a comment on that reply by Colonel 
W. Hope appearing in the 7imes of yesterday, give 
cause for reflection and comment. Mr. O'Shea in- 
quired whether an offer had been lately made by 
Lieut.-Colonel Hope and General R'pley to supply 
200 breechloading naval guns to the Government, 
80 per cent, lighter, 60 per cent. cheaper, and about 
ten times stronger than those of the Woolwich 
— the said guns not to be paid for till they 

ad been found to be in all respects satisfactory to 
the department ; and whether this offer had been 
refused by General Campbell. Mr. Childers replied 
that substantially such an offer had been made to 
his predecessor, that Colonel Hope and General 
Ripley had been furnished with a copy of the 1869 
regulations, drawn up to deal with inventors, and 
that the gentlemen in question declined to comply 
with the first condition requiring all inventors to 
describe their inventions; this refusal disqualify- 
ing them from receiving further official attention. 
Colonel Hope’s letter discloses some interesting 
features of departmental correspondence. He states 
that in answer to his offer, General Campbell replied 
in effect, ‘‘ Before I can come to any decision as to 
the expediency of considering your application for 
a grant of money with which to conduct experiments 
and perfect your inventions, you must tell me all 
your secrets.” Which reply, as Colonel Hope points 
out, had nothing to do with the proposition made to 
supply 200 guns which should be subjected to any 
conditions of trial and proof that could be desired, 
and to receive no payment till these guns had 
been approved by the authoritics. No wonder 
that, under these circumstances, Colonel Hope 
asks, ‘“‘Why do officials treat inventors as 
natural enemies?” We are by no means as san- 





— of the invention of Colonel Hope and General 
ipley as these two gentlemen naturally are, 
and we fail to see why they should not have first 
offered one of their marvellous guns for proof to 
the department conditionally upon 200 being after- 
wards ordered, instead of requiring so large a number 
to be accepted at once, On the other band we are 
aware that inventors are not unfrequently, perhaps 
generally, so great a nuisance to the War Office, that 
restrictions which must silence a large majority of 
them at the outset are very necessary. But surely 
intelligence, and not routine wholly, should guide the 
heads of the department in dealing with the numerous 
applications made to them, and an offer involving 
nothing but a slight amount of labour in testin, 
and reporting, should not be met by a reply oleptad 
only to silence a needy and pertinacious schemer. 
+The matter will hardly rest where it now is, and the 
discussion may possibly be of more use to the 
country, than the guns to which it has given rise 
may be to the service. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Glasgow Pig-I[ron Market.—Last Thursday’s market 
opened flat with business done at first at 51s. to 50s. 9d. 
cash and one month, then up again to 51s. 6d. cash and 51s. 9d. 
one month, and sellers asking 1d. per ton higher. There 
was no market held in the afternoon, nor was any held on 
Friday or on Monday, owing to the advent of the Glasgow 
Fair holidays, which brought about a very general suspen- 
sion of labour and business not only in heen hae proper, but 
also for many miles around the city, especially in the Lower 
and Middle Wards of Lanarkshire. When business was 
resumed at the reopening of the market yesterday morn- 
ing, there was an exceptionally strong feeling, in conse- 
quence, it was said, of more favourable accounts being 
received from America, not in the way of new orders from 
the United States, but the hardening of Pet Business 
began in the forenoon at 53s. per ton, and the price rapidly 
advanced to 54s. 74d. cash, being 3s. 14d. more than the 
closing price last Thursday. Sales subsequently took place 
at 54s. 9d. one month, with buyers offering 14d. ton 
less. The advance gained during the forenoon market was 
not maintained in the afternoon. The first transaction 
took place at 54s. 6d. cash, then 53s. 10}d. one month was 

id, and latterly 53s. 9d. cash. There was a little more 
frames at the close of the market, buyers offering 
53s. 10}d. cash and 54s. 14d. one month, and sellers 
asking 14d. more. Business was also done after the official 
close of the market at 53s. 9d. cash, being 1s. Fo 
ton under the top price paid during the day. ‘The 

ig-iron market opened quiet this morning with sales 
+a at 54s. fourteen days to one month, 53s. 9d. cash, and 
53s. 10}d. one mouth, recovering to 54s. fourteen days and 
53s. 11d. cash, but closing with sellers at 53s. 74d. cash. 
In the afternoon the market opened with business done at 
53s. 9d. one month and 53s. 7d. cash, the price gradually 
receding to 53s. 14d. cash accepted, and 58s. 44d. one month, 
and the close being rather firm at 53s. 4}$d. cash rather 
buyers. It is understood that most of the buyers who have 
latterly been dealing in “ ing’’ transactions are now 
practically out of the market, especially the weaker ones, 
and that those who now remain pursuing the same kind of 
policy are chiefly houses whose a and tenacity of 
purpose enable them to see and ju 
reaction before they change their policy. An advance of 
from 1s. to 2s. per ton was made last week on the price of 
special brands of makers’ iron in sympathy with the specu- 
lative movement in warrants, but by the end of last week 
second-hand lots were pressed upon the market by holders 
at from 1s. to 2s. 6d. per ton lower than the official quota- 
tions. There has recently been a better demand from the 
Continent, and there has likewise been some inquiry on 
American account, but as yet very little business re- 
sulted. Hematite pig iron is somewhat firmer in price than 
ordinary makes of Scotch pig iron, as high as 75s. per ton 
being asked by some of the leading ers, though from 
5s. to 10s. less is quoted by others, as also by second-hand 
holders. Generally « ing, the home trade is in a 
healthy condition, and is improving. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
10,478 tons, as compared with 9388 tons in the correspond- 
ing week of last year. There are again 117 blast furnaces 
in actual operation, while the number blowing at this time 
last year was 90. At the close of last week the total stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores amounted to 450,528 tons, thus showing an increase 
of 1548 tons for the week. 


The Tay Bridge Bill.—The Committee of the House of 
Commons on the Tay Bridge Reconstruction Bill com- 
menced its sittings yesterday, and the withdrawal of all 
opposition enabled a large number of witnesses to be ex- 
amined. The attendance of the public was large, very 
many gentlemen locally interested in the measure being 
present.’ Sir Massey Lopes, Bart., chairman of the Com- 
mittee, at the commencement of the proceedings indicated 
that they would require very adequate satisfaction as to the 
propriety of rebuilding the old bridge, and as to the strength 
of the new work which was proposed. In his description 
of the designs which have been prepared by Mr. Brunlees 
C.E., Mr. Clerk showed that a very strong structure 
was premeditated. Several witnesses from Dundee testified 
to the serious loss the want of the bridge was to the com- 
munity, and stated that no objection could be taken to the 
suggested . The wi wal of ition of course 





greatly facilitates the work of the Commitee, and the time 


ge thoroughly of any | a 


which it will last will now mainly on the action of 
the Board of Trade. Their representative, Mr. Michael, 
nee be an appearance in the course of the sitting, 
and did not make any interference with the roposals of 
the North British Railway Com » At 8 sitting 
the learned gentleman asked have of the Committee to 
spend a few moments in conference with the repre- 
sentatives of the promoters of the Bill, the result of 
which, he hoped, would be that he should be able to make 
a statement to the Committee that would relieve them of a 
portion of their labours. The learned gentleman after- 
wards read a proviso which it was proposed to insert, and 
which in effect fixed that the headway over the navigable 
channel should be 77 ft. high at ordinary spring tides, and 
that the railway company should ror eg he existi 
navigable channels in all time coming. Another pro 
made by Mr. Michael on behalf of the Board of Trade was 
that the plans for the reconstruction of the bridge should 
be remi for examination to three eminent engineers, 
and that the Board of Trade should only have power to 
the plans in the event of the report of these gentlemen 
ing entirely favourable. The Committee reserved their 
judgment as to these pro until the ineering evi- 
dence shall have been led. Lord Provost Richardson, of 
Perth, was afterwards examined, and said the Corporation 
had withdrawn their opposition on the basis of receiving a 
money payment of 201. per annum in respect of every foot 
of diminution from the original height of 88 ft., and also 
3501. in payment of costs, the company also paying Parlia- 
mentary expenses. It was also intimated t an he pad 
ment had been come to with Newburgh, but the details re- 
mained to be adjusted. Other evidence was subsequently 
led. It may now be concluded that there is a much greater 
robability of the Bill being passed this session than seemed 
ikely two or three weeks rs The railway com are 
proposing to spend nearly 350,0001. upon the work, which 
shows that they are not going into it in a grudging or a 
simonious spirit. The original estimate for the Tay Bridge 
was 217,00Ul. 

Forth Bridge Works.—For some unexplained reason 
these works are now at a standstill. Almost all the hands 
that were employed at the Bridge Brick Works at Inver- 
keithing, on the Fifeshire side of Forth, as well at the 
— * yee erected at South Queensferry, have been 
paid off. 


Professor of Natural hee ge | at St. Andrews.—On 
Saturday afternoon the members of the University Court 
met in the Library Hall. All the members were present 
except the rector, and the special business was the election 
of a successor to Dr. William Swan to the Chair of Natural 
every: Nine candidates sent testimonials. The 
choice fell on Mr. Arthur Stanley Butler, of Exeter 
College, Oxford. Mr. Butler comes of a race remarkable 
as having produced a series of distinguisbed teachers. His 
father, the Rey. George Butler, is principal of Liverpool 

lege; one of his uncles is well known as the head of 
Harrow, and another is Provost of Oriel College, Oxford. 

Royal Society of Edinburgh.—The closing meeting of 
the Royal Society of Edinburgh, for the session 1879-80, 
was held on Monday evening, Professor Sir Charles Wyville 
Thomson in the chair. Papers were read or abstracts of 
papers given by Professor Tait on the strength of currents 
repuired to work a telephone ; by Professor Piazzi Smyth 
on the subject of gaseous spectra; by Profesor J. G. 
McGregor on the experiments made on the variation with 
temperature of the electric resistance of certain alloys ; 
and by Mr. Kdward Sang on a description of new astrono- 
mical tables for the computation of anomalies. 


The Explosion at Glasgow Iron Works.—The. case 

inst Mr. Rutherford, engineer at the Glasgow Lron 

orks when the dreadful explosion took place last winter, 

is to come on at the Circuit Court to be held in Glasgow 

on the 23rd ultimo. Mr. Rutherford, who is at the present 

out on bail, is the only person against whom a charge has 
le in connexion with the explosion. 





NOTES FROM SOUTH YORKSHIRE, 

SHEFFIELD, Wednesday. 
Davy' Brothers and Co., Limited.—The annual meetin, 
of this company was held at the Cutler’s Hall, Sheffield, 
yesterday. Mr. W. 8S. Davy occupied thechair. Thechair- 
man said that like the shareholders he was disappointed with 
the year’s working. He was happy to say, however, that there 
was good reason to believe that the present B os would 
show much better results than the past one. balance 
sheet was adopted without dissent and a dividend of 15s. 
per share was declared. 


The Hull and Yorkshire Railway.—A special meeting 
of the York City Council has been held, the lord mayor in 
the chair, and it has been resolved, ‘ That it is expedient 
that this council, in conjunction with the owners, captains, 
and masters of vessels navigating or interested in the 
havigation of the River Ouse do present a petition to the 
House of Lords against the Hull, Barnsley, and West 
Riding Junction Railway and Dock Bill.” This is going 
against the feeling of the commercial interests in the 
district. 

The Yorkshire College, Leeds.—The first meeting of the 
council of this college after the annuul election has just been 
held. A letter from the Clothworkers’ Company was read, 
and announced that as the result of the recent visit of 
the deputation from the guild to Leeds, the Court had 
voted 15001. to pay the balance due on the new buildings 
and to fit up the museum, m a total grant for build- 
ing purposes of 15,0001. The © further announced 
that in addition to the 1001. a year granted for exhibitions 
now students in the textile industries depart- 








by 
ment, the company had voted 501. a year for.exhibitions in 
the dyeing department, d 
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EVERITT AND ADAMS’ TURNIP THINNER. 


We annex an engraving of a neatly turnip 
thinner, exhibited at the Royal Aarivalierel Sosioty't 
Show by Messrs. Everitt, Adams, and Co., of Ryburgh. 
The action of the implement will be understood at once 
from the illustration. It is mounted on two wheels, on 
the shaft of which is a bevel wheel giving motion to a 
dise provided with a crank-pin. Working on this crank- 
pin are two connecting rods, the outer ends of which are 
each connected to a pair of articulated links hung 
from the frame. The height of these links can be 
regulated by means of a toothed quadrant working in a 
rack on the bar, to the bottom of which the links are 
hung. On each of the connecting-rods the hoes are 

. placed, being fixed om pair of stirrup links and wedges ; 
their positions can easily shifted to suit the width of 
the rows. In front of each hoe a plate is suspended to 
protect the adjacent row. The movement of the hoes 
produced by this arrangement is precisely that required 
for doing the work, and the implement is in all respects 
an excellent piece of work. 





KASELOWSKY’S TYRE FASTENING. 

Mucu attention has lately been paid in Germany to the 
relative merits of various forms of fastenings for railway 
tyres, and the efficiency of these various fastenings has 
been the subject of a good deal of experimental inquiry. 
A fastening which has given exceptionally favourable 
results in Geemeny, but which is as yet ro ee | 
little known in this ag is that patented by Mr. E. 
Kaselowsky, of Berlin. is fastening, which is now 
being introduced here by Mr. P. Gutike, of 44, King 
William-street, E.C., consists of a ring of readily fusible 
metal ay as zinc) of dovetail section, which is cast into 
suitable ves cut into the tyre and wheel rim respec- 
tively. The sections of ring used are shown by the annexed 
sections Figs. 1,2, and 3; Fig. 1 showing the section em- 
ployed for aque driving wheels, Fig. 2 that used for 
other engine wheels, and also for the wheels of tenders 
and carriages, while Fig. 3 is the section employed for 
light carriage wheels, The grooves for receiving the 
ring are, of course, turned out of the tyre and wheel 
when these are being respectively bored and turned. The 
mode of casting in the oe is as follows: 

The openings required for pouring in the metal should 
be 20 millimetres, or ¢ in., in diameter, and are formed in 

















TURNIP THINNER. 
CONSTRUCTED BY MESSRS. EVERITT, ADAMS, AND COMPANY, RYBURGH. 





object being to form, in addition to the ring, a kind of 
toothed arrangement in the connexion between tyre and 
wheel. This is intended to against the tyre re- 
volving round the wheel, even though the former should 
burst. The notches must be cut accurately true, both in 
rim and tyre, so as to form a perfect rack. If this be 
neglected, the result would be a damaging longitudinal 
tear of the ring in the event of the tyre being fractured. 
The wheel and tyre having thus been properly pre- 
pared, the wheel is laid horizontally upon supporting 
blocks, which being provided with a suitable projection 
at the same time assist in keeping the edges of the tyre 
at the proper distance in relation to the rim, thus insur- 





be inserted into a tapering conical shape, it will be neces- 
sary if the other kind of funnel is to be used either to 
secure it by pressure produced with a spring or screw 
resting against the boss of the wheel, as shown in Fig. 8, 
or to attach it with clamps catching round the two 
nearest spokes and exerting the required degree of 
pressure. 

Having thus prepared the wheel frame, the tyre after 
being heated by the ordinary means, but to somewhat 
above the customary temperature, is put upon the wheel. 
The pouring in of the metal should however be delayed 
until the tyre is firmly shrunk upon the rim, so as to 
avoid the possibility of the metal running between tyre 
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the rim of the wheel about 3 ft. apart, so that for ordinary 
railway carriage wheels but three such openings will be 
necessary ; they should, however, be as nearly as possible 
equidistant. vision must of course be made for the 
escape of air. For this purpose it will be sufficient to 
file or bore narrow channels, as shown in Fig. 4, be- 
tween every two of the openings intended for pouring in 
the metal. In order also to aliow such air as may be 
contained in the upper portion of the ring to escape with- 
out difficulty, the u lip at the spot where the air 
outlet is situate should be chipped with a half-rounded 
chisel, as shown in Fig. 5, thus affording the air in the 
groove 4 means of ogress. 
For locomotive driving wheels it is recommended that 
openings or notches just mentioned into the 
dovetai] grooves, both of rim and tyre, should b 
more closely, so that they may be about 1 ft. apart, the 








ing the accurate adjustment of the opposite grooves, 
The distance blocks, however, will be required only in the 
case of tyres without a lip; in the case of tyres with lips, 
such as are now quand used, this lip of course fixes 
the position of the tyre relatively to the wheel rim. In 
the adjoining sketches, Fig. 6 devs a plain tyre sup- 
ported on blocks. 

Into the in-pour openings may be inserted funnels 
made of gas piping, as shown in Fig. 7, or better still 
funnels of the shape shown in Fig. 8. The latter possess 
this advantage, namely, that they leave the in-pour 
openings filled up to brim with the melted metal ; 
w when the former are used a dip or sunken spot 
remains. The funnels are made air-tight, with a cement 
made of clay ground with oil, not water. While funnels 
made of gas piping may be stuck into the openings with- 





out farther preparation than simply cutting the ends to 


and rim to any parts other than those actually intended. 
The comparatively higher heating of the tyre before it is 
driven on to the wheel is desirable in order to enable 
it to impart some portion of its heat to the rim, whereby 
the ring-shaped groove destined to receive the fluid 
metal is duly warmed beforehand. 

Great care must be taken to effect this preparatory 
warming in a sufficient degree, and therefore the process 
of pouring in the metal should on the other hand not be 
delayed beyond the exact moment, when the shrinking 
has ceased, for many experiments go to prove that zinc, 
which is a metal in all other respects particularly suit- 
able for the purpose, acquires, when it is poured into a 
warm shell or mould, nearly double the hardness which 
it has when poured into a cold one. Consequently if 
owing toany untoward circumstance the right moment for 
pouring in the metal should haye been missed, or if it 
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appear that the warming has been insufficient, in such case 
it will be absolutely necessary to remedy the evil at this 
stage by holding the wheel with the shrunken tyre to the 
fire so as to avoid the so-called chilling of the zinc when 
it is poured into a cold shell. The like rule must be 
followed when owing to local circumstances the casting 
of the zinc and the tyring of the wheel cannot be done at 
one and the same place. 

There is also another point to be attended to, viz., 
that the fluid metal heated as far as practicable just up 
to melting point and no more should be poured in simul- 
taneously at all the openings, and that the finished wheel 
should be allowed to cool as slowly as possible in the 
open air, or better still under a layer of sand shot over it 
soon after the metal has been poured in, and further that 
under no circumstances should the tyre be watered, 

Zinc cast in the manner here suggested crystallises in 
tolerably fine crystals, and exhibits a conchoidal close 
fracture, whereas under the careless treatment of an over 
cooled mould, or if poured out either too hot or too cold, 
the fracture will present a rough starred appearance, the 
splitting lines proceeding from the centre towards the 
sides, and its hardness, as already mentioned, will be 
materially lessened. As zinc melts at about 720 deg. 
Fahr., if at any time it should become necessary to strip 
off the tyre, this can readily be done without injury to 
either tyre or rim by melting it off at an ordinary wheel- 
wright’s fire or over an open hearth. Mr. Kaselowsky 
also states that tyres fastened to wheels according to his 
plan may be put on without the slightest hesitation at 
just one-half the usual degree of shrinkage, the strain on 
the tyres being thus very materially reduced. 

As to the resisting power of Mr. Kaselowsky’s ring 
good evidence is afforded by the results of some ex- 
periments made on it by the authorities of the Nieder- 
schlesisch Mirkische Railway. With regard to these 
trials we cannot do better than quote the following trans- 
lation of the official report : 


Extract from the Record of the Trials instituted at the 
Workshops of the Niederschlesisch Mirkische Railway, 
with a Piew of Testing the Merits of Kaselowsky’s 
Mode of Tyre-Fastening as compared with the ordinary 
Methods now in Use where the Fastening is effected by 
means of Screws. 


The following were the points to be determined, viz : 

1. What degree of security against lateral displacement 
is afforded by this connexion between wheel, frame, and 
tyre ? 

". How would the tyre behave in case of fracture? 

To determine the first point we used several wheel frames 
and put on them tyres at various degrees of shrinkage, and 
placed them under a drop frame in such wise that the drop 
weighing 186 kilog. should strike upon the tyre, while the 
rim and the spokes in immediate proximity thereto were 
supported. e wheels had nine spokes, and at every 
stroke the wheel was turned one-ninth part of its circum- 
ference. 

First Test.—Wheel frame. A wrought-iron spoked wheel 
with cast-iron nave and 850 mm. in diameter, which had 
been taken off a carriage on account of loosened spokes. 

Tyre-fastening. Kaselowsky’s pure zinc cast ring as 
shown in engraving. 

Degree of shrinkage of the tyre ag¢59 part of wheel 
frame, 0.45 mm. 

Thickness of tyre, 39 mm. 

The tyre was first struck nine times corresponding to the 
number of spokes, the drop falling upon it from a height. of 
three metres. Under this test the tyre showed no altera- 
tion. Thereupon the dropping height was increased to 
34 metres, and in this instance the tyre shifted from 1 mm. 
to 2 mm., but appeared still quite firm. 

The next nine strokes coming down from a height of 
3} metres clipped off the zinc ring, and it appeared that the 
ring had not been cast perfectly all round. 

Second Test.—Wheel frame. In all respects equal to 
that used in preceding test. 

Tyre fastening. Nine inner wheel screws, threaded at 
the tyre, but not in the felly. 

of shrinkage of the tyre, +4; part, 0.85 mm. 

Thickness of tyre 39 mm. 

As early as the second stroke, coming from a height of 
three metres, one of the wheel screws snapped asunder 
between tyre and rim, and this happened at each succeed- 
ing stroke, until at the ninth stroke two screws broke off, 
while at the same time the tyre was pushed down upon the 
rim crown and quite loose. 

Third Test.—Wheel frame. The same as in the two 
preceding tests. 
ww fastening. The zinc ring cast on as in the first 

t. 


Degree of shrinkage of tyre, yg¢55=—0.85 mm. 

Thickness of tyre, 30 mm. 

At the first nine strokes dropping from a height of three 
metres no change worth noting took place; and when the 
dropping height was increased to 34 metres, there occurred 
a displacement on the spot that was struck as follows : 

14th stroke. Displacement of 0.5 mm. 
27th ” ” < ”” 
” ” 3.00 ” 
and it was only at the 79th stroke that the tyre fell off the 
—— The zinc ‘ring was uniformly cut off in its entire 
mt. 

Fourth Test.—Wheel frame. New wrought-iron wheel 

spokes, and 


frame of 850 mm. diameter with weld 
wrought-iron nave. 
Tyre fastening. The same as in first and third test with 
the zine ri 
Degree o! 


cast on. 
shrinkage of tyre, spb5- 





Thickness of tyre, 34 mm. 

At the first nine strokes coming down from a or a of 
3 metres, there was not any noticeable change w er ; 
upon the dropping height being in this instance also in- 
creased to 3} metres there occurred at the eighteenth stroke 
a displacement of 1.5 mm., twenty-seventh stroke a dis- 
placement of 3.00 mm., but at the thirty-fourth stroke, the 
tyre broke off right across, and on closer examination of 
six places upon which the drop had struck the tyre, the 
entire flange as far as the running surface was smashed in, 
though at all the preceding strokes the tyre had held on 
quite firmly. 

Fifth Test.—Wheel frame. The same as in fourth test. 

fastening. The same as in second test with nine 
wheel screws of 18 mm. carefully put in. 
ree of shrinkage of tyre, 

Thickness of tyre, 29 mm. 

At the second stroke falling from a height of 3 metres, 
one of the screws was knocked off at once, at the third 
fourth, fifth, and seventh strokes one screw came off each 
time, and at tbe sixth and eigth strokes, two screws each 
time. One screw only was broken, the rest were simp, 
knocked ont. At the ninth stroke the tyre was displaced 
to the extent of 25 mm, 

The above trials clearly show that Kaselowsky’s plan 
offers an incomparably greater security inst the dis- 
placement of the tyre, even under the smallest. degree of 
shrinkage, than do all other hitherto known modes of tyre 
fastening with a high degree of shrinkage. 

Second : Safety in Case of Fracture.—The wheels of an 
axle 130 mm. thick were covered with two worn-out cast 
steel tyres 24 mm. thick, at the very high degree of shrink- 
age of ;45—1-7 mm., in order to favour the bursting of the 
tyres, and then the zinc ring was cast in, one of the 
was burst twice and the other once, but the tyres held on 
quite perfectly. 

This axle was placed under carriage No. 1994, weighing 
5750 kilogs. In driving backwards and forwards no c 
was observed, and this was the case also after the said axle 
had been jolted 20 times over a lever block of 70 mm. 
diameter placed in its path. After that the carriage was 
loaded up to 7700 kilogs. and the wheels were sent another 
twenty times over the said lever block. 

In the next place the carriage was prepared for running 
off the rails. Upon each rail were set six wooden blocks 
standing from 30 mm. to 60 mm. high, over which the wheels 
had to pass ; and, lastly, the said wheels were driven at 
goods train speed over five blocks standing from 50 mm. to 
bee mm.high. At the sixth block the carriage went off the 
rails. 

Le. agg examination the tyres were found to hold on quite 
firmly, while the chink which had been made in the bursti 
of one of the tyres had closed up from 7 mm, to 5 mm., an 
in the case of the tyre which had been burst in two places, 
the slit or crack was found to be reduced by 1 mm. 

Lastly, both tyres were burst afresh, so that in one there 
was 2 place 400 mm. in extent, while the other had two 
such places each measuring 700 mm. 

At this stage the wheels were again driven twenty times 
over the 70 mm. lever block, and finally with inc 
speed over thirty blocks of from 50 mm. to 100 mm. in 
height. Even after these tests no change was observed in 
the tyres thus parted, and their adhesion in the case of each 
single part could be ascertained with the hammer. No 
comparative trials of this kind were undertaken with 
screw-fastened tyres on account of the danger necessarily 
involved. 

We may, therefore, upon the evidence afforded by the 
tests above described, confidently assert that the tyres 
fastened to wheels by means of this intervening metallic 
ring, offer the very highest degree of safety under the 
most unfavourable conditions, and indeed surpass all our 


expectations. 
- (Signed) 


Gust. 





NORTH BRITISH ASSOCIATION OF GAS 
MANAGERS, 


NINETEENTH ANNUAL MEETING. 

On the eighth and ninth of the present month the 
nineteenth annual meeting of the North British Associa- 
tion of Gas Managers was held at Perth, under the pre- 
sidency of Mr. James Robb, of Haddington. There was 
a large attendance of members from almost all parts of 
Scotland, together with a number from England, as far 
south as the midland counties; and in every sense of the 
term the meeting was one of the most successful yet 
held by the Association. Doubtless this satisfactory re- 
sult was largely due to the fact that the meeting was 
made to extend over two days. 

The President, in his inaugural address, confined his 
introductory remarks chiefly to the younger members of 
the Association, after which he proceeded to speak of 
the coal used in the manufacture of gas in Scotland. 
On that subject he said they would find him very con- 
servative, having many years ago fixed on a standard 
for his own working, and to which he had rigidly ad- 
hered—constantly using the same seams of coal, from 
the same collieries, and he was thus enabled to approxi- 
mate the quantities of each kind required to produce the 
desired quality of gas. Purification was also done with 
greater certainty, and he had found it to be advantageous, 
on changing a purifier, to enter day and date, and index 
of meter, and also the quantity of gas that had passed 
through. It was of the utmost importance to have a 
practical acquaintance with the various seams of parrot 
coals which were daily presented for their accept- 
ance. Those seams of pa were not so numerous as 


the names by which they were called. Although the 





same seam was wrought by one man on one side of a 
fence, and by another man on the —— sile, yet 
they were presented under names entirely different; 
so that without a practical knowledge of the appearance 
of the coal, and of the geological position of the strata in 
the district from which the were said to come, 
they were very apt to find themselves in a position 
similar to that of the man who bought a “pig in a poke.” 
Speaking of meters, he said he had found that those in 

addington, ranging from three to five lights, required, 
from May 15 to November 15, 12 cubic inches of water 
to adjust them properly; from November 15 to Feb- 
ruary 15, 13 cubic inches; and from February 15 to 
May 15, 8 cubic inches—amounting in all to 33 cubic 
inches per meter perannum. He had attained that re- 
sult from carefully noting the number of gallons of water 
required during the course of each survey. He would 
not refer to the merits of the various meters that were 
used; in his opinion, however, they were all wonder- 
fully perfect instruments. All meters worked well if 
properly attonded to and adjusted with water. His ex- 
perience led him to believe that it required more skill 
and a better acquaintance with the internal mechanism 
of a gas meter, than was generally the case with mere 
surveyors, before they could expect the full advantages 
to be derived from the use of such correct and beautiful 
instruments. He was himself the manager of a small 
works, and speaking as one having his own meters to 
survey, he made no secret of his desire to possess a good 
and reliable dry meter ; and in that desire he was sure he 
would be upheld by all those who knew whatit was to face a 
survey of wetmeters, with allits disagreeable itants, 
He was glad to see that some of the largest corporations in 
Scotland were adopting dry meters ; and from the en- 
couragement thus given to manufacturers, he hoped 
they would thereby be stimulated to improve and perfect 
the dry meter until it became the only meter on which 
they all might with confidence rely. With regard to the 
electric light, he thought they were far from seeing 
realisation of the hopes of those persons who had 
embarked their fortunes in the production thereof. Al- 
though he believed the time was far distant when it 
would take the place of coal gas in domestic illumination, 
yet he was convinced that when necessity arose for its 
adoption, science would be able to overcome the diffi- 
culties by which it was now surrounded. In closing his 
address, Mr. Robb expressed the conviction that gas 
managers had for the last two or three years been losing 
sight of the primary object of their profession, namely, 
the production of illuminating gas, and had been drifting 
away in the direction of becoming manufacturers of the 
secondary or residual products thereof. He was led to 
that conclusion from the prominence that was given to 
the subject at all the meetings of the associations, and 
from the multiplicity of machinery which had been 
patented within these few years for the purpose of 
enabling them to enter into the trade. As ammonia was 
becoming such a valuable article of commerce, it might 
become a question with gas managers how far the amount 
of ammonia contained in coal should enter into their 
calculations when making a contract for their yearly 
supply. The quantity of ammoniacal liquor and its 
strength had not hitherto formed an item in the resulte 
obtained from a ton of coal in the analyses sent to them, 
but by-and-by he expected that it would take a more 
prominent place in all future analyses. His only fear 
was that coal merchants would not be slow to take 
advantage of the additional value conferred on the article 
in which they dealt, and add to the price of the coal 
according to the quantity of ammonia obtainable from it. 

The first paper read was one on ‘‘ Mechanical Scrub- 
bers,” by Mr. James Anderson, Jun., gas engineer, 
Leven, Fifeshire, which was followed by an interest- 
ing discussion. Next in order came a lecture on 
“ Heat: its Mechanical Energy,” by Dr. Miller, rector 
of Perth Academy. Somehow this lecture got interpo- 
lated amongst the proceedings arranged for by the offi- 
ciale of the Association, and though good enough and 
very interesting in itself, and in its proper place, the 
members generally felt that it was a mistake that had 
been committed, as there was a very full programme of 
subject-matter that was immediately tical, and de- 
manding their first consideration; and the result was 
= Dr. Miller cut short his philosophical disqui- 
sition. 

Mr. Thomas Whimster, Corporation Gas Works, Perth, 
subsequently read a paper on “Spence’s Metal for Pipe 
Joints,” in the course of which he mentioned his expe- 
rience with it since he commenced to use it several 
months ago: He also referred to one or two of its disad- 
vantages, In order that the members might see that 
material used, he arranged to have a joint made with it 
in their presence at the Perth Gas Works.. In the dis- 
cussion’ which ensued the members in several instances 
expressed their doubts as to its sufficiency under the 
varying conditions to which gas mains are subject. 

Mr, James M‘Gilchrist, Dumbarton Corporation Gas 
Works, road a very useful and suggestive paper on 
“ Retorts and Retort Settings.” He very dec ly dis- 
approved of round and oval retorts, and expressed him- 
self strongly in favour of retorts of the @-shape. He 
also indicated his preference for retorts 9 ft. in length, 
and for four hour c The author was also in 
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favour of settings of four retorts in each oven, and he 
did not fail to give his reasons for everything which he 
included in his own special practice. The discussion did 
not take place till Friday morning, but it may be more 
convenient to notice it at this stage, There was much 
diversity of opinion amongst the members as to which 
mod: of setting was most economical, alike as to space 
occupied in the retort-house, and the amount of fuel re- 
quired to carbonise a given quantity of gas coal. It 
was evident from the diversity of opinion that there is 
still need for some thoroughly reliable data in regard 
to the subject which was so ably treated by Mr. 
M Gilchrist. 

The last communication on Thursday afternoon was 
one by Mr. William Young, of Chippens Oil Works, 
Paisley, his subject being “ Jottings on the Principles 
involved inthe Gas Manufacture.” The paper possessed 
considerable interest and dealt clearly with several 
physical and chemical problems, but there was not 
enough of time left for the author to do himself justice 
either in his remarks or with his numerous beautiful 
experiments; and in consequence much regret was ex- 
perienced by many of the members. No discussion took 
place upon it. 

Subsequently the members dined together in the Royal 
George Hotel—Mr. Robb, President, in the chair. 

After the discussion on Mr, M‘Gilchrist’s paper on 
Friday morning, another paper was read by Mr. 
Whimster, which dealt with “A few Little Things 
worth knowing to a Gas Manager.” It embraced a 
number of very valuable suggestions which the author’s 
extensive experience enabled him to offer and to enforce. 
They were all more or less connected with nice points 
in physics or mechanics, and a good deal of gratification 
was manifested by a number of the members who took 
part in the discussion of the paper. 

Then followed a paper by Mr. D. M. Nelson, of Glasgow, 
on “Gas Purification by Means of Oxide of Iron,” in 
which was given the summarised experience of a number 
of Scotch gas managers who had used that material. 
The chief point on which the discussion on the paper 
turned was—not the utility or uselessness of oxide of 
iron, or its costliness, but—the stage at which it should 
be used in the purifying process, whether before or after 
the foul gas had been passed through lime. 

The last paper was on “ Notes of the Cost of Working 
a Gas Engine, compared with the same Work done by 
Steam Power,” by Mr. F. T. Linton, Edinburgh and 
Leith Gas Works. In the absence of the author, it was 
read by Mr. Terrace, the secretary. The experience 
given in it was of an eminently useful character, and much 
interest was shown in the subject by the manner in which 
the members joined in the discussion. 

A short verbal communication was made by Mr. 
M'‘Gilchrist on “ A New Dial for a Photometer Meter,” 
which gave rise to some favourable remarks from several 
members. Another paper “On the General Manufac- 
ture of Gas,” by Mr. Robert Smith, of Peterhead, was 
held as read, and the meeting then terminated, the next 
to be held at Glasgow, with Mr. James M'Gilchrist as 
President, 








ON THE ECONOMIC USE OF STEAM.* 
By Cuaexes A. Smira. 


In the use of heat converted into mechanical force b 
means of the steam engine so many points arise, and suc 
complex problems are found, that any paper within ordinary 
limits will of necessity be incomplete. 

In the ordinary process of converting heat into mechanical 
work, the following operations are always gone through 
with in order : 

1. The development of heat from the fuel by the chemical 
actions taking place in the process of combustion. 

2. The transfer of the heat there developed to some 
fluid, usually water, causing certain changes in the fluid. 

3. The transfer of a portion of the fluid from the place 
where it receives heat to some place where by change of 
volume it can do work. 

4. The change of volame of a portion of the heated fluid 
whereby the heat is converted into mechanical force. 

5. Thetransfer of this mechanical force to certain con- 
trivances or places where it may bo used. 

6. The means for using the force thus transferred. 

Now each of these six operations is in itself a t study, 
and each of them has absorbed the strong life work of 
many earnest men, and yet to the common mind a great 
confusion still exists concerning these widely distinct pro- 
cesses, aad it is oftentimes convenient to look only at the 
results, as from the commercial standpoint, but I propose 
to briefly advert to some of them in order and to illustrate 
such points as may be brought up by examples ered 
from various sources. 

ny The process of oats well eave to be ~* to 
the act of uniling carbon an rogen with-oxygen ; other 

“— a8 aulph and ~y , also develop heat 
when uniting with oxygen, but for our practical purposes 
carbon and hydrogen only need be plate Pak: pape y in fact, 
pee phe rote gr is a very important element.in fael, 
still we that it is only as part by weight of ordi- 
nary coal, which is the fuel to which we shall limit our- 
selves in this discussion. 

The first question that arises is how much air must we 
supply to our fuel in order to produce:complete combustion, 


® Paper read before the American Association for tke 
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as we must supply air to bring in the oxygen with it. The 
quantity of oxygen needed will of course vary with the com- 
position of the coal, but if we say that for every 1 lb. of coal 
we must supply 12 lb. of air, we shall be pretty near to the 
truth ; the volume of the air will of course depend upon 
its temperature. Now the ea of heat which can be 
developed by the combustion of 1 lb. of carbon is sufficient 
to boil 15 lb. of water from and at the temperature of 
212 deg. Fahr., if none of the heat were lost, but there are 
many reasons why we do not reach this result practically. 

1. Variations in the quality of the pure coal as to its 
chemical constitution affecting thereby its caloric power. 

2. Impurities found with and mixed in the coal affecting 
the actual quantity of pure coal in any given amount. 

3. Imperfect or incomplete combustion which we will 
take up more carefully in what follows. 

4. Losses of heat by radiation from the fire and furnace 
and metal of the boiler. 

5. The heat carried off in the stack and partly utilised 
to produce a draught. 

1. Variations in the Quality of Coal.—From the results 
of analyses the evaporative power expressed in pounds of 
water from and at 212 deg. Fahr., which we will call E, 
has average values for good fuel, as follows : 


Kind of Fuel. E 

Charcoal from wood, dry ... eee “as 14 

9 peat, 4, oon ose 12 

Coke, good, dry a ase in si 14 
»» average, dry ... eee iat dis 13.2 
ss inferior, ,, ... = on oe 12.3 
Coal, anthracite... ome on ae 15.7 
» dry bituminous, ranges iis - ag 

», caking ,, 16 


»,» from four mines in vivinity of St. 


Louis average about 12 
Lignite ‘a eee wis ode eet 12.1 
Peat, dry __.... cnt oes ove de 10 
», With 25per cent. water... wee 7.25 
ood, dry ... ais = - oe 7.5 
>, With 20 percent. water... os 5.8 
Mineral oil, about... - “6 eco 22.6 
Pure carbon ony burned CO, 15 
“0 »» incompletely ,, oO 4.5 


2. Impurities in the Coal—being earthy matter forming 
ash and slags, also water, which has to be evaporated in 
the furnace, causing steam, which passes off with the 
— of combustion, and, of course, wastes heat in so 

oing. 

3. Imperfect Combustion.—Some coal is usually lost with 
the ashes by falling through the grate bars, especially in 
certain kinds of coal which split in the fire; with certain 
kinds of soft coal this is preven by wetting the small 
coal, and thus holding it together, till on the fire it swells 


-and cakes by the heat; it is, however, doubtful if this 


remedy is an economical one. A far greater loss of heat is 
in the production of carbon monoxide by incomplete com- 
bustion, and this can be best explained bya quotation from 
Rankine’s ‘‘ Steam Engine,” page 270: 

**The burning of carbon is always re at first, that 
is to say, 1 lb. of carbon combines with 2 lb. of oxygen, and 
makes 331b. of carbonic acid, and although the carbon is 
solid immediately before the combustion, it passes during 
the combustion into the gaseous state, and the carbonic 
acid is gaseous. This terminates the process when the 
layer of. carbon is not so thick, and the supply of air not 
so small, but that oxygen in sufficient quantity can get 
direct aceess to all the solid carbons. The quantity of heat 
produced is 14,500 thermal units per pound of carbon, as 
already stated. 

“ Bat in other cases part of the solid carbon is not sup- 
plied direetly with oxygen, but is first heated and then 
dissolved into the gaseous state by the hot carbonic acid 
gas from the other parts of the furnace. The 3% lb. of 
carbonic acid from 1 1b. of carbon are capable of dis- 
solving an additional me of carbon, making 4} lb. of 
carbonic oxide-gas, and the volume of this gas is double 
that of the carbonic acid gas which produces it. 

In this case the heat produced 
instead of being that due to the 
complete combustion of 1 lb. thermal units. 
of sarbon or... on ook 14,500 
Falls te the amount due to the 
imperect combustion of 2 lb. 
nm, or am eco ow. 2X4400=— 8,800 
Showing a loss of heat to the 
amount of acd - oon 5,700 
which disappears in bn ein | the second pound of 
earbon. Should the process stop here as it does in furnaces 
ill ongpliod with air, the waste of fuel is very great. 
But when the 43 1b. of carbonic oxide gas, containing 2 |b. 
of carbon, is mixed with a sufficient supply of fresh air, it 
burns with a blue flame, combining with an additional 2} lb. 
of oxygen, vary 7% Ib. of carbonic acid gas, and giving 
0 








additional hea ble the t due to the com- 
bustion of 1} lb. of carbonic oxide. 
That is to sa; 0,100 x 220,200 


aos an call 
To which bern added the heat produced 
by the imperfect combustion of 2 lb. of 


carbon, or ... as 8,800 


There is obtained the heat due to the com- 
plete combustion of 2 lb. of carbon, 
ae on poe 2x 14,500=29,000’’ 
With coal which has little flame, a thin fire with exactly 
the right draught has been found to give the best results, 
producing exactly the effects in the first part of the 


quotation. 
But in all soft coals there are found compounds of carbon 
and , known as hydro-carbons, which must also 


pass into the gaseous condition before being burned. “If 
these hydro-carbons, such as pitch, tar, naphtha, &c., are 








mixed, on first issuing from the coal, with a large quantity 
of air, these inflammable gases are completely burned with 
a enmpenes blue eee eye carbonic acid and 
steam ; but if raised to a heat before being mixed with 
air enough they disengage carbon in fine powder, and the 
higher the temperature the more carbon they disengage. 
If this disengaged carbon is cooled below the temperature 
of ignition before ing into tact with oxygen, it con- 
stitutes while Hoating in , smoke ; and when deposited 
on solid bodies is soot. But if this disengaged carbon is 
maintained at the temperature of ignition, and supplied 
with oxygen sufficient for its combustion, it burns while 
floating in the inflammable gas with a red, yellow, or white 
flame. The flame from fuel is the larger the more slowly 
its combustion is effected.”” And with the colours of the 
flame given above as the combustion of smoke is less or 
more complete. An example of this is found in the use of 
common illuminating gas burned with a Bunsen or a com- 
mon burner. The chilling of the gaseous hydro-carbons, 
which are driven off from the solid pieces of coal by the 
heat developed, may take place in two ways, either by 
coming into contact with a cold body, as the iron of the 
boiler, or by finding too much cold air in the furnace. To 
fully sustain the latter statement, only a little considera- 
tion need be given to some of the fundamental principles of 
heat. It is well known that if a given amount of heat 
communicated to a body of certain weight and given ma- 
terial raises it a definite number of degrees of temperature 
thereby, that if the same amount of heat be communicated 
to twice the weight of the same material, the temperature 
will only be raised one-half the number of degrees now to 
apply this to combustion, 

One pound of carbon burned with 12 Ib. of air gives 
13 lb. of gas at a temperature of 4580 deg. Fahr. above 
that originally, but it has been found that this rarely if 
ever happens, and that to supply oxygen in plenty to the 
hot carbon surrounded by gas from 5U to 100 per cent. more 
air is used, and the result is from 19 lb. of gas at an eleva- 
tion of temperature of 3215 deg. Fabr. to 25 lb. of gas with 
aa elevation of temperature of 2440 deg. according 
to circumstances, but if 48 lb. of air in place of 24 lb. per 
1lb. coal be admitted the resulting temperature would 
only be about 1250 deg. Fahr. for completing combustion. 
With anthracite coal and coke such a lowering of the 
temperature of combustion is not attended with serious 
loss, but with bituminous and semi-bituminous coals such 
a lowering of temperature is always attended with loss. 

To examine this more closely suppose a coal with one- 
half free carbon only, and the hydro-carbon is set free by 
the heat. If such coal were burned with 121b. of air per 
1 lb. of coal, the temperature of the gas before the hydro- 
carbon was ignited would be 2440 deg. Fahr., and the 
hydro-carbon would burn and complete the combustion ; 
now if we burn the coal with 24 lb. of air per pound of fuel, 
we only have, say, 1250 deg. Fahr. as the temperature of the 
smoky product, and it is a questionif the smoke will burn, 
while with more air than this the smoke cannot possibly 
burn, and a large part of the fuel is lost, while other evils 
are also incurred, which will again be referred to. 

We find then one marked point of difference in the use 
of anthracite and of soft coals. While the former burns 
completely with a thin fire, which admits plenty of air 
jem it, and the full quantity of heat is developed, 
though the resulting tamperature is not very high, the soft 
coal, on the contrary, absolutely requires for perfect com- 
bustion a high temperature and plenty of room before 
coming in contact with the iron of the boiler, and that any 
deviation from these conditions produces smoke and t 
loss of heating power, and that while with hard oa too 
great a draught only wastes a small quantity of heat in the 
stack, with soft coal too great a draught may beas bad or 
perhaps even worse in its results than too little. 

With soft coal the required high temperature over the 
fire may be produced by intercepting the radiant heat from 
the fire by a brick arch or dome, which radiates back again 
to the fire heating the products of combustion from both 
sides ; this was first introduced by C. W. Williams many 
years ago, and has been revived in many forms since. In 
some devices air is introduced at the ‘‘ bridge’ or at the 
edges of the dome or arch. The great trouble with such 
arrangements has always been in the lack of durability of 
the firebrick used in the arch or dome. In fact, the more 
refractory the material the hotter the fire, and the destruc- 
tion of the arch seems only a question of a comparatively 
short time. 

One of the satisfactory ways of attaining a high tempera- 
ture is by using so thick a fire that the passage of too great 
a quantity of air through it may be prevented by the 
friction against the fuel, the thickness of fire depending of 
course on the size of the coal used, and being poe ne so 
as not to “‘clink’’ too much. This effectually raises the 
temperature of the fire ; but we are asked, cannot this also 
be done by checking the draught by a damper or other 
means? And we reply that it can only be toa certain degree 
equivalent in its results to a thick fire, for with a thin 
fire and slow draught many icles of gas in their 
erratic movements must-pass down through the fire and 
into the ash pit, thus preventing the temperature from 
ey as high as it otherwise would, and partly checking 

e fire. 

There is, however, in many cases an unmistakable gain 
by checking the draught. Certain experiments made at the 
St. Louis Lead and Oil Works by the author, and ex- 
perience with the steamer James Howard, show where a 
marked improvement followed a reduction in draught. 

The views above expressed as to the desirability of 
using for soft coal as thick a fire as could be handled with- 
out clinking, which had b2en arrived at by us, met witha 
satisfactory confirmation from the practice at the Lawrence 
Water Works, where a thickness of l6in. to 18in. of 
Cumberland coal is used. Mr. E. D. Leavitt noted to the 
writer that at the boilers connected with the pumping 
engines at the Calumet and Hecla mines, he was using 
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with an inferior coal a thickness of fire of 24in. Experi- 
ments at Wigan, England, made under the direction of 
Mr. Lavington E. Fletcher, with fires of 6in., 9in., and 
12 in. gave results decidedly in favour of the thicker fires 
over the thinner (vide D. K. Clark’s ‘* Man. for Mechanical 
Engineers,’’ p. 773), and at another trial at the same place 
thicknesses of 6 in., 9in., 12in., and 14 in. were used, and 
the greater the thickness the better the performance (ibid 
t 781). Of the total heat of combustion, perhaps, with 
coal, one-half to six-tenths is radiant heat, but with 
soft coals probably less, and at least half of the heat de- 
veloped is in the gas produced. 
ga 
to 





Kind of Boiler. 





Experiments with a pyrometer are needed at each 
ticular case in order to specify the particular meth 
be employed, but one can safely say that a great improve- 
ment can be made in our western practice in this respect, 
and that the great secret in smoke burning is to — a 
fire hot enough to burn the smoke without letting it fall 
below a red heat at any point until after the combustion 
is completed. 

Losses of heat by radiation and conduction from the 
furnace and ash-pit to the air and to the ground are to be 

rovided against by making the walls, if of brick, in two 
ers, with a closed air space between, by keeping the 
ash-pit doors closed as much as practicable, and by cover- 
ing all radiating surfaces of metal with some good non- 
conducting material, as thick felt faced on the inside with 
din. asbestos or otherwise. The loss by radiation from 
an internally fired boiler in still air when not covered is 
found to be from 10 to 20 per cent. of the heat generated ; 
by careful protection this may be reduced so that it will 
not exceed 5 perce nt. n practice. 

The heat wasted in the chimney is not wholly lost, but is 
useful in producing a draught, and it may be that the pro- 
portions of the stack, flues, furnace, and work of the boiler 
are so adjusted that there is no waste in the ordinary sense 
of the word, but this happy combination is rarely found, 
and there is usually more or Jess real waste. Let us see just 
how this may happen. As we have already stated, for ever 
pound of coal burnt from 18 Ib. to 24 1b. of air are required, 
and with a chimney of given dimensions there is a tempera- 
ture for the hot gases which will just produce the required 
draught, but with any excess over this temperature more 
air than required will be carried through the fire, and 
hence a waste of hot gas at the chimney temperature. This 
takes place with all kinds of fuel. but we have already seen 
that with soft coal too great a draught is productive of 
much greater losses than this. 

The actual elevation of temperature of the hot gas in the 
stack above the external air will depend upon the actual 
quantity of heat used, and the /capacity of the furnace and 
boiler. In some cases where the boilers and furnaces are 
large, and the demand for steam comparatively light, from 
250 deg. to 300 deg. Fahr. of elevation of temperature of the 
waste gas is found sufficient, while on the other hand with 
crowded boilers 600 deg. Fahr. may be required. 

As a general rule the temperature of the hot gas after 
leaving the boiler should never be so high as to melt lead, 
while it may be much lower. If the fires have to be forced 
to supply steam to such an extent that lead at the base of 
the stack be melted, it indicates very clearly the need of 
more boiler capacity, but even then, if only 241b. air per 
1b. coal be used, the heat used in obtaining a draught 
should only be about 59; deg., or about 27 per cent. of 
that generated. 

To compute the temperature in a stack of given cross 
section, height above the fire, length of flue, and burning a 
given amount of fuel, the following formula is deduced 
from those given in Rankine’s ‘“‘Steam Engine,”’ p. 286, 
et seq. 

Let A=area of stack in square feet in cross section. 

Z=length of flue and stack. 
d=diameter of round stack or side of square stack 


internal. 
H=height in feet of top of stack above fire. 
w=weight of fuel burned in pounds per second. 
T,)=493 deg. 
T,=461+temperature of gas in stack in deg. F. to be 
found. 
7, =461+temperature of external air in deg. F. to be 
found. 


r= ™ to be found. 


To 
2 
1500 ‘) : (3+ 5) 
H \A Was ~ 
tv FAP ao, 
2c 


The above is only an approximation, but may be useful 
in comparison with observed temperatures to see if the 
draught is too great, or if the stack is not properly pro- 
portioned. 

The second process, namely, the transfer of the heat 
developed to some fluid causing certain changes in the fluid, 
will now be very briefly considered. As already stated, the 
fluid employed is usually water, but atmospheric air, ether, 
and bisulphide of carbon, have been used with more or less 
success, generally less when practically considered, and 
there seems to be no immediate prospect of there being a 
commercial successor to our useful servant, steam. 

_ The water to be heated is confined in a closed vessel of 
iron or steel, furnished with suitable openings properly 
controlled and exposed to the heat from the furnace, the 
hot produets of combustion are brought into contact with 
the external surface, and the fluid into contact with the 
internal surface of the metal, and the heat is transferred 
from the hot gas of the furnace to the metal, through the 
metal, and from the metal to the liquid water in the boiler. 
Now these three different transfers of heat follow different 
laws, but th transfer across the metal takes place with a 
very small loss of temperature, while the rate at which it 
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BOILER TRIALS. 








LOCATION. 


Brooklyn Water Works 

Chicago Water Works, 
north side 
Cincinnati Water 


Works 


Hartford Water Works 


Jersey City Water Works 


Louisville Water Works 
Lowell Water Works ... 


Lynn Water Works... 
Philadelphia W, Works 
Lawrence Water Works 
Cincinnati Water Works 

” ” 

” ” 
Lowell M.M, Co... 
Lowell, Mass. OM. 


” ” 
»  Boote, C.M. 
” ” 
” ” 


American Institute, New 
York a ie 


‘ A 

Ditto B 

Ditto Cc 

Ditto D 

Ditt» E 

Galloway boiler ... eos 
St. Louis ... ose oes 
Royal Agricultural Show 
at Oardiff, England, 
1872 ose oo | 
Ditto 26 

Ditto 2° 

Ditto 3* 

Ditto 4° 

Ditto 6* 

Ditto 7* 

Ditto 8¢ 

Ditto 10* 

Ditto 11* 

12* 


Ditto 
Mulhouse, France 1875 
” ” 

” ” 


New York Navy vara} 


Washington, 1843 

” 

Keyham, England 
Newcastle-upon-Tyne ... 


Wigan 


Wabash Rly., 
Division... 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

St. Louis, tested by the 

writer, same boiler 

after reducing draught 

St. Louis, tested by 

writer ... See ; 

Ditto 


Western 
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enters and leaves the metal increases with the difference of | rature. Rankine gives for the number of thermal units per 
temperature. The amount transferred also will depen 

upon the difference of temperature and the rate of transfer, 
hence it depends on the square of the difference of tempe- 


hour per square foot of surface {T-7) 


? p. 262, P. M., 
where a ranges from 160 to 200. From this statement we 
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can readily see that the amount of water per square foot 
boiled near the fire may be much greater than farther 
from it. This has been found to be the case experimentally 
as was to be expected, but we see that if much greater 
quantities of water are boiled in one part of the boiler than 
in others, it will be highly important that there should be 
no impediment to the motion of the water, and that plenty 
of room be provided for the escape of steam and free circu- 
lation of water. 

In the construction of boilers there is only one point 
which we will call attention to, and that is the desirability 
of having them of ample capacity for their work without 
being crowded, simply as a matter of cost per year. Let us 
ampere a case which is not very far from practice. A set 
of boilers costing 1600 dols. use 4000 dols.’ worth of coal 
per year, but they are crowded so that 1 lb. of coal actually 
evaporates 6 Ib. of water, but by doubling the capacity of 
the boilers the cost would not at the outset be increased 
more than 1600 dols., and if the relief is such that we can 
evaporate 8 lb. of water per 1 lb. of coal, we should only 
pay 3000 dols. per year for coal, and the 1000 dols. per year 
saved would justify a much greater outlay than that sup- 

. Such a saving could only be realised in the case 
of boilers of the best design, but is justified by the per- 
formance of certain locomotives. 

From the best experiments we find little difference in the 
performance of boilers when well designed, as to being in- 
ternally or externally fired, as ¢o flues or tubes, horizontally 
placed or upright, and we shall not at all enter into their 
construction, circulation, capacity, extent of heating sur- 
face, simplicity of construction ; facility of inspection, and 
repairs and durability, are the most important points con- 
nected with them. With regard to their use we will only 
say that, when compared to other machinery of similar 
value and importance, they are treated to an amount of 
care relatively less than is bestowed on the c of a slave 
ship by its officers. For we know of no piece of mechanism 
80 bardly used, both in construction and regular service, 
and trusted to such careless and incempetent hands. The 
wonder in our minds is not at the number of boiler explo- 
sions, but at the immunity from ther. 

We add a list of boiler trials with such particulars as 
have been gathered, which will need no explanation. 

(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

Port Adelaide.—The directors of the South Australian 
Company appear to form a sanguine opinion of the future 
of Port Adelaide. While the Port k nee 
deepening the entrance to their property, the South 





Australian Company are improving the basin, as if to 
tempt shipmasters to stay in it instead of going through it. 





The dredge Torrens is employed deepening a few berths for 
deep ships to lay closer to the railway station. A jetty is 
being constructed at right angles from the side of the com- 
ge basin, which runs parallel -with St. Vincent-street. 

t will be 450 ft. long and 150 ft. wide, giving 1050 ft. of 
wharfage, or a net addition of 900 ft. to the company’s ac- 
commodation. Quays Nos. 1 and 2, the last wharves com- 
pleted by the company, have proved a success, having been 
well filled, though situated at some distance from the centre 
of the port. In planning these wharves, it was determined 
to utilise the Coalsbed Creek, and erect a parallel line of 
quays, at a distance of 150 ft. behind Nos. 1 and 2, in front 
of a basin to be deepened for the purpose. This work, 
however, will not be undertaken for the present. 


Andalusian Railway.—This company, which dates from 
1876, has now 463} miles of line in operation. The principal 
section of this network is the Seville, Xérés, and Cadi % 
The company has obtained concessions for further lines to 
the extent of 1854 miles. The system is thus becoming one 
of some importance. 


Gas in Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas exhibited an increase in 
May of 96921., or 6.90 per cent., as compared with May, 
1879. The aggregate increase established for the first five 
months of this year was 60,4691., or 6.20 per cent. 


Trans- Saharan Railway. — Four distinct aes 
parties have been organised to explore the region through 
which the projected Trans-Saharan country is torun. The 
first credit opened by the French Minister of Public Works 
for preliminary surveys has been exhausted, but the 
minister proposes to apply to the French Legislature for a 
farther sum of 24,0001 

Mewvican Railways.—The steamer City of Merida, which 
sailed recently from New York for Havana and Vera Cruz, 
carried out 400 tons of rails, and tools for 2000 men. These, 
with ten flat cars and a locomotive, which will go by the 
next steamer, are for the Mexican Cen ilway Com- 
pany (Limited), which is about to build a line from the city 
of Mexico to the American frontier, where it is to connect 
with the Atchison, Topeka, and Santa Fe Rai - Itis 
intended to build the first section of this line—from Mexico 
to Leon —in eighteen months. The distance is 252 miles. 
The Sonora Railroad, or rather the Guaymas extension of 
the Atchison, Topeka, and Santa Fe Railroad, has been 
commenced, and it is ex that the line will reach 
Hermosilla (86 miles) in February. 

Mining in New Mezico.—Encouraging reports have 
been received from New Mexico concerning recent rich 
mineral discoveries in the Cerrillos. The developments 
which have taken place within the last few months have 
attracted large numbers of fortune-hunters, and every 


mountain range in the territory is now becoming thoroughly 
prospected. 

Australian Transcontinental Railway.—Daring an 
interview which a deputation representing certain interests 
at Port Augusta had recently with the Chief Secretary of 
South Australia, Sir Thomas Elder, in referring to the 
growing importance of Port Augusta, briefly alluded to the 
transcontinental railway question. He expressed his belief 
that this great work was only awaiting the course of time 
to become an accomplished fact, and said that the present 
Chief Secretary had been the first man to speak to him of 
the scheme. That was some ten or twelve years since, and 
he had then scouted the idea, but having travelled on the 
American Transcontinental ilway, and seen the unin- 
habited regions which were there passed through, and 
bearing in mind the promising nature of the country in the 
interior of South Australia, he now believed in the practi- 
cability of the scheme. Mr. Morgan, in his reply, expressed 
his concurrence with the views of Sir Thomas Elder, and 
said that he had, perhaps, been the originator of the 
scheme. He deplored the fact that he had then, as on 
several occasions since, been in advance of his time. 


South Australian Railways.—Tenders were to be re- 
ceived up to June 28 for the construction of the Narra- 
coorta and Tatiara Railway. The length of this line is 44 
miles. Tenders will probably be invited for the construction 
of the line from Orroroo to Quora, a distance of 77 miles, 
within the next three months. These contracts with a 
portion of the Nairn line yet to be contracted for, will 
complete the undertaking of all the lines provided for in 
the Railway Bill of the last session of the South Australian 
Parliament. 


Australian Telegraphy.— The Postmaster-General of 
South Australia has received a letter from the Deputy 
Postmaster-General of Victoria, acknowledging the receipt 
of a letter, notifying the approaching completion of the 

roposed new telegraph line between Adelaide and Mel- 

ourne, and stating in reply to Mr. Todd’s inquiry respect- 
ing the progress made in Victoria with the line to connect 
therewith, that directions have been given for a survey of 
a line from Dimboola to be proceeded with immediately, 
with a view to establish the necessary connexion at as early 
a date as practicable. 


Russian Railways.—The railways of Russia are not 
doing much to promote the interests of producers and 
shippers. They are not able to carry forward E any- 
thing like as fast as it is received, and yet they furnish no 
accommodation for storing it and protecting it from the 
weather and pilfering. It is stated that on the lines from 
Charkoff and Kieff to Odessa last year’s wheat may be seen 





lying about the stations in sacks on the ground. 
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CALIFORNIA STAMP MILLS. 
(Continued from page 20.) 
‘Tue mortar being in place, the dies are put into it, 





| 
| 


ractice to have a single cam-shaft to drive all the 
tteries of a mill, but it is now generally con- 
sidered better to multiply the shafts, so that a pair 


of batteries, or each battery of five stamps, has its 


and as the die-foot is bevelled, it simply requires to | own. Each battery or pair of batteries will in this 


be driven into the bottom of the mortar. The die, 


| way have'its own drivin 


wheel. By this disposi- 


Fig. 14, is made of hard, tough cast iron, and con- | tion, when one battery is out of order, the whole 
sists of two parts, the footplate @ and the die | mill is not obliged to stop. 


proper, or boss 4. The footplate is square with | 


the corners cutoff. It is usually l}in. to 2 in. thick, 
and from 10in. to 12in. square. At the Lincoln 
and Stanford Mills it is 1]?in. by 9fin. The die 
pro is cylindrical, and is from 3 in. to 5} in. high, 
and from 8in. to 10in. in diameter. It is chilled 
down to the footplate, and is replaced when it is 
worn down to that point. The footplate is made 
square, 80 as to fit the recess made for it in the 
mortar; if it were made round, the bottom of the 
mortar would not wear evenly, and might be worn 
through in places while it was still good in others, 
When it is square, it fills the bottom of the mortar, 


| Fug. 18. 
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and furnishes the open spaces at the corners by 
which to pry it out when it is worn down. In order 
to prevent the wear of the bottom of the mortar, 
2in. to 3in. of ‘sand is sometimes put in the 
die seat as a bed for the dies to reston. A great 
deal of difficulty has been found in keeping the dies 
in their places in dry crushing; there is no diffi- 
culty in wet crushing. For dry crushing the bottom 
of the mortar is sometimes filled with melted lead, 
which works very well. 

In Lake Superior, and generally where Cornish- 
men are in charge, it is the custom to fill the whole 
mortar with a single die, which is turned over when 
it commences to wear unevenly. This can only be 
done when rectangular shoes and dies are used, but 
the iron never wears evenly, unless the stamp is a 
very light one. The die is also apt to break before 
it is worn out, and no such practice is usual in 
California. 

The cam-shaft with its cams is now put in place. 
The places for the journals of the shaft are cut in 
the battery posts at H, Figs. 1, 6, 7, and 8 (see page 
20 ante). ‘The cam-shaft is of wrought iron. When 
used in a battery of five stamps it is generally 4} in. 
to 5 in. in diameter, and when used for a battery of 
ten stamps at least 5in, The tendency is rather to 
increase than to diminish these dimensions. The 
shaft for two batteries is 14 ft. 8in. long. It is 
carefully turned true in a lathe, and has generally two 
key seats r, Fig. 15, 1 in. by 3} in., cut in it at right 
angles to each other, to insure that the cam shall be 
normal to the shaft. It is fitted with a pair of cast- 
Iron pulley flanges, } in. at the outer rim, and 1} in. 
at the hub, which are faced in a lathe. Each one is 
fitted to the shaft by a steel key. The bolt holes 
for fastening the pulley are counterbored, so that 
the bolt-heads will be flush with the face. The 
bolts are jin. in diameter. The shaft is also fitted 
With two sets of collars. 

The centre of the cam-shaft is 5 in. to 10in. from 


the centre of the stem, and 9 ft. to 10ft. from the | cam 


mortar bed, The bearings rest on supports attached 
to the frame posts, on the discharge side of the 
battery. In wet crushing they are sometimes pro- 
tected with Babbitt metal, but none can be used in 
these shaft boxes, in dry crushing, on account of 
the dust, as it cannot be kept smooth ; it is there- 
fore run in smooth iron boxes. It was formerly the 





The cams, Fig. 15, are made of the best cast iron, 
| and are T-shaped. They are 2in. to 3 in. wide on 
| the working face, and 2in. thick, In order to pre- 
| vent too rapid wear the face is chilled. 

The rib is ]} in. at the toe, increasing gradually 
until it is 24in. at the hub. The hub is always 
strengthened by a band of the best wrought iron, 
gin. thick, and 2} in, wide, which is shrunk upon it. 

Single, double, and triple cams have been used ; 
the usual form is a double cam, which is preferred, 
since it gives two drops of the stamps for every 
revolution of the shaft; it saves friction, and allows 
the battery to be run at a high velocity without in- 





a 29: 16: Fig. 16. 





























| creasing the speed of the engine. Three cams have 
| not been found to work well, since they decrease 
| the height of the fall of the stamp. The double 
| cams were formerly cast in two pieces, and were 
screwed together, as it was supposed that this would 
facilitate the replacement of those which were worn 
out or broken. This was found, however, to be no 

reat advantage, as they were always getting loose. 

hey are now cast double in a single piece, being 
diametrically opposite on the same hub, which is 
always strengthened. The European plan of having 
a large number of cams on a long cylinder has been 
entirely abandoned. 

The hub projects beyond the edge and is one 
placed on the side away from the stem, so that the 
cam and the cam-shaft are as close as possible to the 
stem. A cam curve is an involute of a circle, slightly 
modified at the end, as is shown in Fig. 15, the 
radius of which is equal to the distance from the 
centre of the cam-shaft to the centre of the stem. 

As the point of contact between the cam and 
tappet must always be on the line of the centre of 
the stem, an involute is the curve which will pro- 
duce this result. The curve is usually described 
by cutting out a circle of a thin board o i, Fig. 15, 
having this radius. At a point on the circumfe- 
rence at i, a string is attached, the length of which 
is determined by the lift which it has been decided 
the stamp should have; and to the other end a 
pencil point is attached, The circle with the thread 
wound on its circumference is laid upon a smooth 
board, and tie string being kept tight, is unwound, 
commencing at v, until it forms a tangent to the 
circle at the point where the other end is fixed. 
The dotted lines give the position of this curve at 
every point. This gives the curve, which is a com- 
plete involute. It is always modified at one, and 
generally at both ends, so as to stop the upward 
motion gradually, and to allow the cam to act on 
the tappet at the least ible distance from the 

-shaft. To effect this, a point is taken 4 in. 
from the toe of the cam, and a circle is struck from 
the centre of the cam-shaft, thus reducing the lift 
of the cam ; or b bee Barred me s on the tan- 
gent i 4, and with a ius s i, striking an arc of a 
circlé, ee ee ee 

e 


ing it # in., and by allowing the least 
codttanlin ou tha topped, dinuiaichen tle weeret tae 








toe of the cam as the stamp falls. This form of cam 
admits of its receiving the weight of the gn 
near as possible to the centre of the cam-shaft, when 
the lifting motion is slow, and when the concussion 
is reduced toa minimum. ‘The change in the curve 
at the toe prevents its too rapid motion on the face 
of the tappet. Asthe curve of the cam is deter- 
mined by the distance between the centres of the 
stem and cam-shaft, this distance must be carefully 
adhered to in setting up the stamp. To get the 
position of a double-toed cam on the shaft its semi- 
circumference is divided into ten, and for a single- 
toed cam the whole circumference is so divided. 
When the distance between the centres is 5} in., 
the drop will be 10 in., and it will be possible to make 
eighty-five drops per minute. When ninety drops are 
ge with the same cam, the fall will be 8 in., 
and whenever higher speed is to be attained the 
drop is correspondingly reduced. Whena very high 
velocity is required, a single-toed cam is preferred, 
the involute running two-thirds of the circle of re- 
volution. 
The drop or lift varies generally between 8 in. 
and 1llin.; it is determined necessarily the 
length of the cam, It is usually about 10 in., and 
the length of the cam corresponding to this drop 
is 214 in. 
Ae all parts of the cam are round, the upward 
motion of the cam tends to turn it by its friction 
against the tappet, so that the same face will not 
strike the place where the ore isin the mortar in 
exactly the same way twice in succession. The 
result will be, that unlike the Cornish stamp, both 
shoes and dies will be uniformly worn, as rtd is 
a constant rotating motion on the die, The ex- 
ience, however, of the Quincy and Central Mine 
in Lake Superior has shown that the importance of 
this has been somewhat over estimated, They 
prefer these rectangular shoes, dies, and stems, and 
assert that the result of their experience isin favour 
of the shape of the old Cornish stamp. 

When the cam-shafts and cams are in tion, 
the stamp proper is ready to be set up. is con- 
sists of the stem, the tappet, the head or boss, and 
the shoe, ‘The stem is made of wrought iron care- 
fully turned ina lathe throughout its whole length. 
It varies from 23 in. to 3$in. in diameter. It is 
12 ft. to 15 ft. long, and at each end is turned 
ara for a distance of 6 in. to 8 ini,-at'the rate 
of 1 in. in 20 in., so as to fit intos hole in 
the boss or head. As it is liable to at this 
point, both ends are turned off so that when broken 
at one end the other can be used before itis , 
It weighs from 300 lb. to 450 lb.; aud is by the 
heaviest of the stamp. There is a decided ad- 
van in thus putting a = considerable portion 
of the weight in the stem. Those of small eter 
are liable to ayant bend from the blow of the 
cam, and to wear both the guides and cam rapidly ; 
and if left too long a time, one stamp might work 
against the other. They are setin the guide boxes 
about 84 in. a 

A Table below gives the dimensions of the stems 
in some of the most prominent mills of California 
and Nevada, 
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Length 24 ft.| 13 ft,| 13 ft.| 15 ft.|P1g ft.) 14 ft. 
Diameter _ ...| 2f in. | 34 in. in. 3 in.| 3 in. | 3¢in. 
Weight +++,290 Ib. |320 Ib. ™ 5 Ib. |258 Ib./450 Ib. 


| 





The tappet, Figs. 16 and 17, is a hollow cast-iron 
iece, almost cylindrical, weighing from 80 lb. to 
25 lb. It is bored out to fit the stem and is 
8in. to 9 in. in diameter, and 8in. to 12in, in 
height. It forms on the stem a projection about 
rd in. wide, upon which the cam catches and lifts 
the stamp. ‘lhere are a number of forms, but the 
one almost universally used is the gib tappet, 
Fig. 16. It is cast with a rectangular recess on the 
inside of the central hole. Into this a piece of 
wrought iron (c, Fig. 16, 7 in. to 8 in. long, 2 in. 
to 24 in. wide, and } in. thick in the thinnest part), 
called a gib, flat on one side, but with the same 
curvature as the stem on the other, is fitted. Be- 
hind this gib are two slots d, at right angles to the 
tappet, which pass entirely through it, and receive 





the steel keys, which are jin. by 1 in., and 16 in. - 
long, and which, when driven home, fasten 


it 
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securely against the stem, It is first bored out in 
the centre, then moved in the lathe § in., and re- 
bored. This gives three bearing poiots, and allows 
the tappet to move easily on the stem. It is made 
symmetrical on both ends, so as to admit of being 
turned round when one end is worn off by the cam. 
As all parts are liable to wear except a small 
annular space f near the stem, this part is counter- 
bored from jin. to }in. wide, and deep on both 
ends, so that the edge of the cam will not be worn 
off by any projecting part of the tappet. Formerly 
the tappets were screwed on to the stem in order to 
admit of easily changing the position. ‘This neces- 
sitated a screw thread on the stem, and having a 
key slot cut into it to admit of securely fastening 
the tappet to its place. This method is now used 
only in very old mills, and is giving place to the 
gib tappet, Fig. 16, which is much more easily ad- 
matade and not likely to get out of order. hen 
its position must be changed it is only necessary to 
drive out the wedges. At the Douglass Mill, the 
tappet is made of two pieces of cast iron, Fig. 17, 
with flan e, 80 as to be fastened together by 
bolts, and secured to the stem by tightening the 
nuts. It has worked for some time very well, and 
is a very simple construction, but is more likely to 
get loose and slip than the gib tappet. Sometimes 
the lower surfaces, where the cam strikes, are 
covered with a steel ring, but generally the cast 
iron is only chilled at that point, and no attempt is 
made to add steel. The stroke of the cam turns the 
tappet round; it is generally calculated so as to 
make one-third of a revolution at every stroke. 
When set in a mill these tappets ran within } in. of 
each other. The head, boss, or socket, as it is 
sometimes called, Fig. 18, is a cylinder of tough 
cast fron, from 8 in. to 10 in. in diameter, and 15 in. 
to 20 in. high ; around each end a band of wrought 
iron g, in. to] in. thick and 1} in. to 2 in. wide, 
is shrunk to prevent it from being broken by the 
stem or shoe. It has in both ends conical openings 
aand c to receive the stem and the shoe. The socket 
for the stem a is about 7 in. deep; on the under 
side a smaller socket c, 6 in. to 7 in. deep, is made 
for the shank of the shoe. From its centre two 
openings / and ¢, at right angles to each other, about 
2} in. by 1}in., are made, each a little below the 
bottom of the stem or shoe socket, so as to admit of 
driving out the stem or the shoe with a steel key, 
when it is necessary todo so. ‘The head lasts a very 
long time, being rarely ever ruptured. The shoe, 
Fig. 19, is made either of very tough cast iron 
chilled on the working face, or of steel. It is com- 
— of two parts, the shank a, which fits into the 

s8, and the shoe proper or butt 4. ‘They are 
generally both of the same length, but of different 
diameters. The butt is 8 in, to 12 in. in diameter, 
and 5 in. to 6 in. long, and made of castiron. It is 
usually chilled to within } in. of the shank. The 
shank is tapering, and its diameter next the butt is 
half that of the shoe proper. Its taper is }in. in 6 in. 
The shoes weigh from 90 |b. to 160 Ib. when new, and 
when worn out from 451b.'to 601b. ‘They are renewed 
when the butt is worn down to lin. in length. 
They should not be allowed to wear thinner than 
this, as the boss would be likely to be injured. 
They are about | in. apart in the mortar. 

The next Table gives the dimensions of different 
parts of the stamp in several miile, 





| good farming land, 25,297,480 have been surveyed 


Finally we annex the weight of different parts of 




















the stamp at different mills. 
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al (To be continued.) 








CANADIAN RAILWAYS.—No. XXXVII. 
Crepit VALLEY Rattway.—L 

In 1839, a book published by Messrs, Oliver and 
Boyd, of Edinburgh, contains the following de- 
scription of the country which the Credit Valley 
Railway is designed to serve: ‘‘The Gore District 
must, we suspect, be considered mere bush. Beyond 
Ontario the shores of Lake Erie, even since the com- 
pletion of the Welland Canal, cannot be recom- 
mended without some hesitation. The distance 
from Montreal becomes great, and as the goods 
could scarcely be conveyed without transhipment, 
the tolls on these canals must be paid. At all 
events it is only the lands closely adjoining this 
great lake that appear to afford a profitable site for 
the settler, and the London district must be classed 
with the bush territory.” ‘This lucid description, 
not apparently very flattering, was nevertheless 
nearer to the truth in one respect than the writer 
intended. It was all ‘‘ bush,” and that of the most 
valuable quality, and the mistake is the inference 
more than the assertion that ‘mere bush” is poor 
land, and therefore to be avoided by the settler. In 
the year that this unfavourable account was pub- 
lished, the ten counties on the shores of Lake Erie 
that could not be ‘recommended without hesita- 
tion” had a population of 85,032. In 1871 this had 
increased to 301,587 ; and the whole district spoken 
of so slightingly, but which then contained 234,853 
people, in 1871 contained 1,013,572, and its yearly 
production had reached 13 million bushels of wheat, 
and over 35 millions of bushels of other cereals. 
Nothing proves the prodigious strides in popula- 
tion and ee gr ony like the unromantic, passion- 
less figures of the census, In 1827 the Huron 
country was an unbroken wildcroess, In 1841 the 
counties of Huron, Perth, and Bruce, a portion of 
this forest, contained only 5000 white inhabitants. 
In 1851 the number had risen to 37,580, and in 
1871 there was a population of 161,216, being 
thirty-fold in thirty years, a rate of progress still 
being maintained. ‘Lhe province of Ontario only 
began to be settled at the beginning of this century, 
and the peninsula weat of ‘loronto is scarcely fifty 
years old, but of the 80 millions of acres that it 
contains, 77,606,400 have been ascertained to be 
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Shoe ... 10 in. 9in. | Qin | 8 in. 
Boss ... 18 » | ” 8 i 8 ” 
Stem ... 15 ft. | 3},, 12} ft. | 23,, 
Tappet 1 ” i ” ” | ” 
Die ... -. 
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7 in. 8 in. 7 in. 8} in. 8 in. in. 
| 16 ’” 1 8 ” 18 9 84 ” 16 ” st ” 
| 13 ft. Sh o> 13 ft. | 74 ” 113 ft. | 3 ,, 
; 10,, 73» 10in. | 72,, 8} in. 7k», 
tee eee } 54 ” 8} 5, ” 8} ” 





The following Table gives the limits of the 
dimensions of the different parts of the stamp : 














— | _ Length. Diameter. 

ft. ft. in. in. 

Stem «| 12 told 2} to 3} 
Tappet S is | sci aciigt @ 
Boss _ rena: (het Nr 8 - 10 
att eee 5 ” 6 ” 2 

Shoe { Shank “| 5 ” 6 4 » 6 
D ee Oe ee Coe 8 |,12 
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and mages out, and 21,879,048 had been granted 
and sold by the end of 1878. The agricultural 
interests had not only grown tobe of vast importance, 
but Canada was beginning to take her fair place 
alongside of the older and, as generally supposed, 
better situated United States, and in many respects 
Ontario has been able to show even a superiority. 
The official returns of both counties, for instance, 

rove that the value of farms per head of the popu- 
ation is greater in Ontario, and that the capital in- 
vested in agricultural implements, in proportion to 


the breadth of land cultivated, is also more, being 


150 dols. in the United States, Nor does the 
value of agricultural implements manufactured in 
Ontario fall far short of the quantity produced in 
the older and more developed country per head of 
the population, being 41 cents in Ontario against 
55 cents in the States, a ratio largely reduced since 
the last decennial census. In the production of 
wheat, in proportion to ——— Ontario is 
nearly three to one over the States, raising 17.64 
bushels per head, whilst their neighbours only reach 
5.50 bushels for each inhabitant, and even taking 
the Western States alone, Ontario takes the lead; 
for their average yield, ten years since, was only 
ten bushels per head. Of the eight leading agri- 
cultural products—wheat, rye, corn, barley, oats, 
buckwheat, peas, beans, and potatoes—Ontario 
produces 55.95 bushels for each inhabitant against 
43.42 bushels in the United States, and excluding 
Indian corn in which they largely exceed, the pro- 
portion stands 54.34 to 16.74 bushels per head. In 
proportion to population Ontario hasa greater value 
of live stock, the figures being 38.13 dols. for each 
inhabitant of Ontario against 34.64 dols. in the 
States. Every hundred people in the former district 
own 27 horses and 32 milch kine. In the United 
States the numbers are 20 and 27 respectively. Sheep 
show the same preponderance in their favour, but in 
pigs the ratio is widely the other way. Ontario 
enpne 19.22 lb. of butter, against 14.62 1b. per 

ead in the States, in wool the proportion is 2.62 lb. 
per head against 1.92 Ib., and the increase in these 
two items has been estimated during the last 
decennial period as 67 and 40 per cent. in Ontario 
against 46} and 15 per cent. in the States. It is ex- 
pected that the approaching census will prove such 
an immense development in Canadian agriculture 
that has probably never been equalled in any country 
before. 

Through the best part of this rich farming district 
the Credit Valley Railway and its branches have 
been constructed. 

The Toronto, Grey, and Bruce, and the Nipissing 
Railways were scarcely in operation when the same 
parties, who had been. largely instrumental in 
securing the formation of these narrow gauge 
roads, prepared, in 1871, to launch the Credit Valley 
as an auxiliary line to the first of these. That rail- 
way leaves Toronto in a north-west direction, passes 
over the high land of the Caledon Mountain, and 
crosses the Credit river not far from its source on 
the table-land beyond, near Orangeville, 49 miles 
from Toronto. The Credit Valley was designed to 
avoid the high intermediate ground crossed by 
the other route, and following the valley of the 
river nearly north and south to Streetsville, 20 miles 
to the west of Toronto, to run thence nearly due 
east to the capital. From the elbow at Streetsville 
it was proposed to extend a branch due west to the 
important town of Milton, the principal place in 
Halton County, 32 miles west from Toronto. The 
total length of road to construct was about 65 miles, 
and it was intended to be on the 3} ft. gauge, the 
same as the Grey and Bruce, which it was to join at 
Alton six miles south of Orangeville. Considerable 
stress was laid in the prospectus upon the intention 
to utilise the large water power of the Credit river 
for grinding the wheat produced on the older railway 
in mills to be erected on the river, and thus bring 
it to Toronto as flour. ‘This friendly alliance did not, 
however, seem so attractive to the managers of the 
older line, the diversion of their traffic, even with the 
advantages proposed, did not suit their views, and 
when the Credit Valley had secured sufficient muni- 
cipal support, and a handsome bonus from the Legis. 
lature, it struck out anew course for itself, obtained 
powers to extend its line to Elora, 27 miles west of 
Orangeville in one direction, and to St. Thomas, 126 
miles west of Toronto in the other ; this latter portion 
being henceforth considered the main line. At the 
same time it was decided to construct it on the 
national 4 ft, 8} in. gauge, to make it a more sub- 
stantial line in all respects, and to make such alliance 
with the Canada Southern at St. Thomas, as should 
place this line on the main route between Toronto 
and the Great West, and enable it to rival the Great 
Western and Grand Trunk in their western business. 
The extended scheme consists of a main line from 
Toronto to St. Thomas, 126 miles, running from 
Toronto a little south of west; the Orangeville branch 
from Streeteville, 35 miles in length, running nearly 
north to Orangeville ; and the Elora branch, starting 
from this branch 10 miles south of ville, and 
running generally west to Elora, 27 miles, making 
a total of 185 miles. The municipalities along the 





186 dols. for every 100 acres in Ontario against ! 





line were unusually liberal, the counties, towns, and 
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townships with scarcely an exception voted as a gift 
large sums towards the cost of the works, and the 
Ontario Government promised 3000 dols. per mile 
in addition, making a total free contribution of 
ay 1,700,000 dols., or nearly 10,000 dols. per 
mile. 

The Great Western and Grand Trank both run 
from Toronto to Detroit. It is 223 miles through 
London by the former of these routes, and 231 
through Stratford by the latter, whilst by the 
Credit Valley to St. Thomas, and thence by the 
Canada Southern, will be 257. To Toledo from 
Toronto, which is the other important railway 
centre on Lake Erie, and where thirteen railways 
converge, the distances from Toronto by the three 
rival routes are 278, 281, and 278 miles reapec- 
tively. Both the Grand Trunk and Great Western 
pursue a general westerly course from Toronto. 
The former runs for the first 15 miles in a north- 
west direction from that city, then due west to the 
St. Clare river, then south-west to Detroit and 
Toledo, while the Great Western trends from its 
eastern terminus south-west to Hamilton, then 
generally west to the Detroit river, the result 
being that the two lines are on an average 20 miles 
apart through the western pevinsula of Canada, and 
at Sarnia, where the Grand Trunk crosses into the 
United States, there is a distance of nearly 30 miles 
between the two main lines, The Credit Valley 
leaves Toronto between its two great rivals, runs 
for the first four miles close alongside the Grand 
Trunk to Carlton, then turns off nearly at right 
angles from it to the south-west to Lambton, where 
it is about midway between the two. From this 
point it continues in a course a little south of west 
to Galt, where it crosses the Grand river about 10 
miles from its rivals on either side, then gradually 
converging towards the Great Western, ultimately 
crosses it at Woodstock, 93 miles from Toronto, 
runs 10 miles parallel to it, within a quarter of a 
mile to the south, to Ingersoll, 102 miles, and, turn- 
ing south-west 24 miles, reaches the Canada 
Southern Railway at St. Thomas. The first im- 
portant piece of work on the line is at Lambton, 
six miles from Toronto, where the railway crosses 
the Humber river, on a long wooden viaduct 110 ft. 
above the river, and over 900 ft. long. The Humber 
river, the mouth of which is eight miles west of 
Toronto on Lake Ontario, has its general direc- 
tion north and south, and was formerly the principal 
thoroughfare by which the Northern Indians found 
their way from Lake Huron to the meeting-place of 
their tribes at Toronto, whichis the meaning of this 
old name. Subsequently it was famous as a salmon 
stream. The scenery is picturesque, and there is 
water enough to allow vessels of 150 tons to come 
up to the Lower Millis, At one time a considerable 
export business was done at this point, and 84,000 
barrels of flour manufactured on the river have been 
shipped from here in one season; but Toronto ab- 
sorbs this trade now, and direct shipments have 
ceased. Lambton is on the old Dundas road, which 
the railway runs alongside of for the next 10 miles 
to Cooksville, passing through a splendid farming 
district in the highest state of cultivation. The 
land is a clay loam with here and there patches of 
sand. Large quantities of wheat and barley are 
produced, and the soil is admirably adapted for root 
crops, such as turnips and potatoes ; whilst there is 
at Cooksville, 12 miles from Toronto, one of the 
few vineyards in Canada producing a very fair na- 
tive wine. Near this station the railway enters the 
county of Peel, which, though one of the smallest 
counties in Ontario, containing only 293,300 acres, 
has for its size a greater mileage of railways than 
even the metropolitan county of York adjoining it, 
and its position in this respect is rather a warning 
against the construction of rival lines, and the multi- 
plication of unnecessary roads fostered by the applica- 
tion of indiscriminate municipal grants bestowed upon 
every applicant. The county has a frontage on Lake 
Ontario of about 10 miles, running back about 30, 
with an average breadth of 15. Through this small 
district the Great Western and Grand ‘Trunk main 
lines both pass,"the former having 10 miles in the 
county, and the latter nearly 20 miles, and passing 
through the county town Brampton. Besides these, 
three other companies have constructed between 
them 110 miles of railway, all largely assisted by 
municipal contributions. Altogether there is one mile 
of railway for every three miles in area in a purely 
agricultural district having a population, according 
to the last census, of only 16,369 ; or a mile of rail- 
way for each 117 inhabitants, who are taxed in one 
shape or another for fully one-half of ifs cost. Of 





the five railways the Credit Valley was the last 
comer, but to it the county voted 75,000 dols., and 
the towns of Brampton and Streetsville each 
20,000 dols., besides their share of the 3000 dols. 
per mile given by the Government. Its main line 
for 15 miles, the Orangeville branch for nearly its 
whole length, and the Elora branch for the first three 
miles, run through the county. This county was first 
settled in 1819, one of the earliest instalments of its 
population being a party of Irishmen, who had 
arrived in New York with other immigrants during 
the war of 1812 to 1814. On landing there they 
were offered their choice either to take up arms 
against Great Britain, give security that they would 
have no transactions with the British during the 
war, or remove 40 miles inland from the coast. Most 
of them gave security and lived in New York till the 
war was over, but they were subject to such con- 
stant annoyance from the people amongst whom 
they lived, that principally on this account they ap- 
lied to the British Consul fora location in C a. 
wo of their number were sent out as in the days of 
Joshua to spy out the land, and secure for the rest 
a suitable block for their future residence. Asa 
result 26 families arrived in 26 wagons by way of 
Ni and Toronto, followed the new Dundas 
for 12 miles, and then struck north-west 

into the bush to the location selected, near what 
is now Streetsville. Two of the leaders named 
Graham knew so little of what was before them that 


they.each brought a pleasure carriage. One, how- 
ever, sold his in Toronto, where it fi d as the 
first covered carriage in Upper Canada, the other 


got his to his allotment where, in the absence of any 
roads on which it could be used, it was finally utilised 
asahen-house, Another of these settlers, Timothy 
Street, built in 1821 a grist and sawmill, and sub- 
sequently other small factories. This was the be- 
ginning of Streetsville, 20 miles from Toronto, where 
the railway crosses the Credit river, and where its 
northern branches leave the main line. ‘There is 
au extensive cloth manufactory here carried on by 
Messrs. Barber, who make about 1000 yards of 
Canadian tweed cloth daily, most of which is sub- 


sequently made up into wearing — on the | pe 


premises, and Messrs, Gooderham and Worts have 
also a large flouring establishment. The town was 
incorporated in 1858 and the first chief officer, or 
‘*reeve” as the title is, was John Street, a son of the 
pioneer settler. He was followed by Mr. James 

erham in 1869, through whose exertions 
mainly the Credit Valley Railway was secured, and 
during whose incumbency of office the handsome 
county and township bonuses were granted for the 
road. On the 10th of May, 1879, on the occasion of 
the first trip over the new road from Toronto to 
Streetsville, whilst the excursion train was standing 
near the junction of the Grand Trunk, by a stupid 
mistake with the switch and signals an empty Grand 
Trunk engine was allowed to dash into the excursion 
carriage, and Mr. Gooderham was run over and 
killed on the road that he had worked so hard to 
secure for the district. 

Eight miles from Streetaville, on the Orangeville 
line, the Credit Valley line crosses the Grand ‘Trunk 
at Brampton, the county town of Peel. The growth 
of this place has been even more rapid than Streets- 
ville. In 1832 there was not a house here, and the 
village was not laid out into lots till 1834. In 1837 
the population was 18, and in 1871 this had grown 
to 2551. It is now a first-class grain market, with 
six churches, two banks, and a number of thriving 
factories. The principal of these is Messrs. gart’s 
agricultural works. These were commenced on a 
small scale in 1849, horses being employed to turn 
the machinery. It is now a handsome brick build- 
ing with stone facings, four stories high, occupying 
the four sides of a square, and covering two acres of 
ground, whilst the lumber and store yard adjoining 
occupies five acres more, They turn out in the 
season, amongst other products, 1400 combined 
reaping and mowing machines, and one of these was 
selected last year by the Canadian Government to 
be sent to the recent Exhibition at Sydney, in New 
South Wales. Passing through an excellent wheat 
growing district, in 20 miles from Streetsville, and 
40 miles from Toronto, the branch line crosses the 
Hamilton and North-Western Railway at Sligo, and 
shortly afterwards enters one of the most beautiful 
defiles in Canada, where the River Credit running 
in a deep chasm through a limestone formation, 
produces almost every variety of rock and river 
scenery. Three miles from Sligo the two main 
branches of the stream unite, the railway crossing 
the Western Fork on a long wooden viaduct, a view 








of which we publish on page 92. The bridge is 
1150 ft. long, 10 ft, above the water, on a curve of 
nearly 90 deg., aud carries the route up the narrow 
tortuous defile of the Eastern Branch. ‘Ihe river de- 
scends in places at the rate of 150 ft. per mile, but the 
gradiant on the railway does not exceed 70, the con- 
sequence being that for along distance up this beau- 
tiful valley the road is benched out under the impend- 
ing rocks of the chasm on one side, whilst far below 
on the other side, in the deep recesses beneath, the 
river foams and tumbles, affording some lovely 
glimpses of wild picturesque beauty. At the summit 
of this defile, at a village originally known as 
Church’s Falls, but now called Cataract, the road 
almost suddenly comes upon the plateau at the top, 
and here the Elora branch comes in from the west, 
at a point 264 miles from Streetsville, and 46 miles 
from Toronto. In the year 1818, when all this was 
covered with the primeval forest, and excepting a 
few stragglers on the Lake Shore, there was scarcely 
a white man to be found, these few were attacked 
with a gold fever. The high lands up the Credit 
stream were supposed to be full of gold, and all the 
male population made a stampede for the Caledon 
Mountains, One of these was a young Scotchman 
of the name of Grant. He examined all the holes 
and corners in the stern rocky glen up which the 
Credit Valley Railway is now laid, and climbed along 
its rude escarpment. He found no gold, but he did 
find the falls of the Credit river, and a brine spring. 
He persuaded a Toronto gentleman to find him the 
necessary funds, and the next year a sawmill was 
built to supply with lumber the city that was to be 
built seal the future salt works, the manufacture 
of which, and the exploitation of the other minerals 
with which the glen appeared to abound, being the 
certain basis, as represented, of a large business. 
The whole was visionary, and the mill rotted down. 
Forty years afterwards Mr. Church bought the pro- 
perty, and in this wild and then remote locality 
made roads, built mills, set to work the waste energy 
of the falls, and by dint of energy and perseverance 
has succeeded in making this a valuable property. 
The “ falls” are rather a series of rapids than a per- 
ndicular leap, but the river descends at Cataract 
80 ft. in 300 yards, and in the 3} miles between this 
and the Forks Bridge there is a total fall of 380 ft., 
affording an immense power easily adapted to manu- 
facturing purposes. “ 

At a distance of 3} miles above Cataract is Alton, 
which is also a station on the Toronto, Grey, and 
Bruce coming, like the Credit Valley Railway, from 
Toronto, and 1} miles north of this the two roads 
cross each other, and thence run side by side to 
Orangeville, where this extension of the Credit 
Valley terminates. The Elora branch commences at 
Cataract and passes for 27 miles through an excellent 
farming country, although at an average elevation 
of 1400 ft. above Lake Ontario, and having often 
very severe stormsin the winter. The two railways, 
the main line from Toronto and the Elora branch, 
run fcr some distance side by side, the one rising to 
Cataract Station at 70 ft. to the mile, and the other 
ascending from it towards the west at 50 ft. per 
mile, As the vertical height of the Elora fies 
rapidly increases above the other, there is from the 
former a glorious view of the whole defile through 
which the train has come up from Toronto, the 
tortuous valley of the Credit, the wide expanse of 
farmiog land through which its route lays, and the 
great blue water of Ontario in the distance. The 
Elora line continues to rise for 15 miles from the 
junction when the watershed is reached which sepa- 
rates the Credit Valley from that of the Grand river 
running south into Lake Erie, At Douglas, 20 miles 
from the junction, the Grand river is crossed, and 
the remainder of the distance to Elora is in the valley 
of that river, which here, 2U0 miles from its outlet, 
is yet a considerable stream 200 ft. in breadth, and 
deeply tinged with the dark-coloured peat of the 
Luthu swamps, in which, 20 miles to the north of 
this, it takes its rise. Fergus and Elora, only three 
miles apart, and connected by a straggling village 
between, are both on the Grand river, and are 
served in addition by the Wellington, Grey, and 
Bruce division of the Great Western. Each of these 
places is 14 miles from Guelph, the capital of 
Wellington County, in which they are both situated, 
and the former is on the old Brock road, one of the 
early Government roads cut out to colonise the 
country between Hamilton and Owen Sound. At 
Fergus the Credit Valley line crosses the Great 
Western system, both roads versa, he @ sharp curve 
at the crossing. Neither railway is laid out iu a very 
direct line, and it puzzles a stzanyer immensely io 
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COMPOUND CONDENSING ENGINE AT THE DUSSELDORF EXHIBITION. 


CONSTRUCTED BY THE GUTEHOFFNUNGSHUTTE, OBERHAUSEN-ON-THE-RUHR. 


(For Description, see opposite Page.) 
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Severn mills were stopped last week for repairs. this case is of little importance in the lantern itself, whilst S 7 YAG Ewe . 
is nt that the , in the Forest, | it does not influence the illaminating effect at all. 4 boy r , pry he serge er GAS erp a 
which are extensive, and which are stated to yield a net| Kindly allow me to remark that the British Electric | “" “—s W, rye = emt Peas we 
profit of 14,0001. per annum, will be made to bear an | Light Com have not, as your article might lead one to B Mr F T. L ne OY Leith G. ow am 

uitable charge upon the local rates. suppose, mn up Mr. Crompton’s lamp exclusively ; the Jy Mr. F. L. LINTON, Loewe Was Works. 
“ : are not specially interested in any system of lamp, | 1 may panes be as well to explain that, in the re- 

Liynvi and Tondu Iron Works—The prices of iron high ine phe wy that the method best adapted to any | ™arks which I have the honour to lay before you, I do not 


having improved, the Llynvi and Tondu Company decided 
to open their works on Monday. This fact must be grati- 
fying to. the public of Maesteg, and to the workmen in 

3 The exceedingly low prices of iron during the 
past few months entailed a serious loss to the company, as 
well as a great disadvantage to the workmen. 


Dorchester.—The drainage of the town was on Tuesday 
the subject of a ‘* ro at the monthly meeting of 
the town council. C) wee reported an interview with 
Mr. rue, M.P., who, as the owner of the adjoining land, 
— 'y refused to allow any further sewerage outfall in 

he river. He had been to Ailesbury and inspected the 
drainage works there. A letter was received from the 
Local Government Board enclosing copy of a memorial 
received from residents on the Cornwall estate, complain- 
ing of the non i of the district. After a warm 
discussion it was that the mayor and the surveyor 
should visit Ailesbury, Coventry, and Taunton, if neces- 
sary, 80 as to adopt the best plan possible of draining 
Dorchester, and meeting the views of the Local Government 


Cardif.—Coal shipments last week again showed a 
diminution as com with the customary average, and 
there continues to be a lack of demand from the principal 
markets. During the week ending on Friday there were 
shipped 81,909 tons of coal, 1490 tons of iron, 1502 tons of 
fnel. and 800 tons of coke. The imports have again been 
good, and large quantities of iron ore have come in from 
the Mediterranean, Bilbao, Barrow, and elsewhere. Several 
large steamers have left in ballast for the United States. 


The Bristol Coaljield.—A meeting of the South Wales 
Institute of Engineers was held at Cardiff on Thursday, 
when se papers were on scientific subjects, and 
amongst others, one on the ‘‘ Geological Problems of the 
Bristol Coalfield,’ in which it was shown that the Bristol 
coalfield, though containing one-twentieth of the coal in 
Great Britain, contributed to the market only the one 
hundred and twenty-sixth part of the whole supply. This 
was due to the pec difficulties of working the coal. 

The Tin-Plate Trade.—A meeting of tin-plate manu- 
facturers was held at Swansea on Friday, when it was 
resolved to reduce the production as an alternative for re- 
daced wages. 

The Sliding Scale.—At a meeting of the South Wales 
Sliding Scale Committee, held at Cardiff on Friday, the 
figures relating to prices for the four months ending 
April 20th were read, and it was resolved that no advance 
over and above that of 5 per cent. made at the beginning of 
the year could now be given in colliers’ wages. 


ON THE HARDENING OF STEEL. 
To THe Epitor oF ENGINEERING. 





Srr,—There are one or two p errors in my 
letter on the above ones your journal of July 16th, 
which povtane you will me correct. 

In the 40th line from the read ‘‘ black insoluble 


to; 

residue,"’ instead of “a block of insoluble residue,”’ and 
further down (about 36th line from the bottom) the 
decimal point is omitted in the three following cases: 
‘equal to 2 per cent. of carbon,” “a residue equal to 1 per 
cent.,”’ ‘‘ difference (1 per cent.),’’ and the same thing 
occurs in the first column of specific gravity tables. 

I dare the errors are my own, but perhaps it would 
have been ter if I had said one tenth per cent., or 
two-tenths per cent , and avoided decimals as is sometimes 


done. 
Iam, &c., 
Sheffiel 1, July 26, 1880. Wa. GALBRAITH. 








BOILER INSPECTION, 
To THe Eprror or ENGINEERING. 

Sir,—I enclose you specimens of plate I took out of a 
boiler I was called in to examine this afternoon, just as a 
curiosity. These pieces were taken out of the firebox of an 
upright boiler 6 ft. high, 2 ft. 6 in. outside diameter, firebox 
Sft. by 2ft. I tried several places round the box and 
found it much the same all the way round, for 1" in. or 
12in. from the bottom, when the vlate got stronger. The 
ue appears to have been when new }; in. or fin. The 

iler was new about seven years since, and has only been 
used for three or four hours twice or three times per week ; 
it was working on Saturday last with 301b. of steam (the 

nge I believe to be right, as it is a new one only put on 
fe beginning part of this ) in the most crowded part 
of the town, Seeing that this is the second instance of the 
kind I have come across during the last six months, [, 
for one, think it high time measures were taken by Govern- 
ment to do away with such dangerous thinge as boilers in 
this state. 

I am, Sir, your obedient qevent, = 


Kidderminster, July 28, 1880. 

[The samples of plate sent to us by our correspondent 
are but +4 in. thick at the thickest while in some places 
the thickness is only y; in.—Epb. E.) 


T AT ST. ENOCH 


a*e 





THE ELECTRIC LIGH 
STATIO 


To THs Eprror or ENGINEERING. 
Srr,—With reference to your arti 
at St. Enoch Station, Glasgow, I 
that the 


on the electric light 
should like to remark 


wg eieany her each case be used by them. The 
t, Lowever, that I selected Mr. Crompton’s lamp for 
work so important as the illumination of St. Enoch Station 
speaks more for the lamp than if this company were 
specially interested in it. 
Your obedient servant, 
M. Rapcuirre WARD, 

Engineer to the British Electric Co., Ld. 

41, Parliament-street, Westminster, July 28, 1880. 





TAY BRIDGE. 

To THe Epiror oF ENGINEERING. 

Srr,—I think Mr. Rothery in his report on the Tay 
Bridge disaster has scarcely given Mr. Stewart credit for 
being so correct as he really was in his theory that the piers 
would have had more stability if the ties had had } in. play. 
I say theory, because the practice is obviously wrong. 
Mr. Stewart admits the elasticity of cast iron when he 
says that with jin. play in the bracing the latter would 
be relieved to the extent of the strain tending to bend put 


propose going into any description of the principles of con- 
struction of the various gas engines now in the market. I 
have no doubt that the members are conversant with these 
= fe “¥ bene ene of late yous ‘= 
the subject, and especi e very able paper t 
year, by Mr. Carr, of Halifax, before the British Associa- 
tion of Gas Managers. 

My desire is simply to put before you what my expe- 
rience has been on a gas engine which was erected, at the 
works of the Edinburgh and Leith Gas Company, in the 
spring of last year; and, as I suppose that my brother 
managers, like myself, are being frequently applied to for 
information and advice as to these engines, I thought that, 
if I put together a few notes as to the cost of working our 
gas engine, with a comparison of the cost of doing the same 
work by steam power, it might be of some little service. 
The engine is an “Otto” silent gas engine, made by 
Crossley Brothers, of Manchester, and is of three anda 
half nominal horse power. It is employed to drive various 
machines in our workshops, such as a Root’s blower for 
three smith’s fires, a large screw-cutting lathe, a screwing 

hine, a drilling machine, a circular saw, two smaller 





on the columns, but if d the y of 
wrought iron will he not find that there would be some- 
thing very like the }-in. play he speaks 6f? The 20 per 
cent. allowance indicated by Dr. Pole and Mr. Stewart as 
to be deducted from the strain on the ties and placed to the 
credit of the columns, could not come into action unless 
there was some elongation of the diagonals. So long as 
the strain was within the elastic limit of the wrought iron, 
the ties would return to their original length. The spring 
a of by Mr.. Stewart is Pe we ed. Supposing 
there was play in the diagonals sufficient to produce the 
full safe bending strain in the columns, the diagonals 
would be relieved to this extent, and no harm would ensue 
so long as the pressure was on one side of the pier and 
was constant, but this is impossible, and the motion being 
frequently reversed, and the load ever varying, there is 
the element of wear and concussion to be taken into con- 
sideration, the effect of which will increase with the wear. 
In the illustration given by Mr. Rothery of the mast of 
a ship, the full strength of such a mast will not, I believe, 
be developed until the shrouds are slack, but in a gale of 
wind, under canvas, will not the lee shrouds be found to be 
perceptibly slacker than the weather ones? There seems 
to be some chance of misunderstanding about the question 
of factor of safety. It will be admitted, I think, that ina 
monolithic pier on a firm foundation a factor of safety due 
to gravity of two to one is more than sufficient, and that 
the same holds good in a similar pier built up and jointed, 
but that in both cases the material of which the pier is built 
being, even in the monolith, composed of many atoms of 
unequal strength and varying cohesion, a factor of safety 
of five is necessary in the parts. 
I am, Sir, your obedient servant, 
ReGinaLpD E. MIpDLeTon. 

5, Weatminster Chambers. 





WORKING PEAT DEPOSITS. 

To THe Epiror or ENGINEERING. 
Str,—Your correspondent ‘‘ Carbon’’ has stated his case 
in so general terms that it would be difficult to give him any 
direct information. The literature on peat working is not 
very extensive, and most of the works on the subject are 
published by German authors. The most recent are 

* Industrielle Torfguainnung und Oerwerthung, by A. 
mae. Berlin, and ‘‘ Die Torf Industrie und Moor 
Culter,’’ by Professor Birnbaum, Karlsruhe. The people 
best acquainted in Germany with peat and clay working 
are probably C. Schliekejsen, engineers, in see + 








SCREW THREADS, 
To THe Eprror or ENGINEERING. 
Srz,—In reply to Mr. Fernie’s letter in yours of July 
23rd, I must request him to allow me to retain my opinion 
that the American form of screw thread (with an angle of 
60 deg., and a flat top and bottom), as compared with the 
Whitworth standard, possesses certain decided advantages 
over and above the fact that it happens to suit my lathe 
rather better; but I admit that these advantages were too 
dearly purchased by the adoption of a second system when 
the Whitworth standard had already so nearly attained 
perfection. As the subject is fully considered in certain 
Pp ings of the Franklin Institute (reports of which 
may be found in The Engineer, vol. xviii., 87, vol. 
xix., page 225, and vol. xx., page 64), no good will be done 
by re-opening the discussion. Bat does Mr. Fernie really 
consider that any bolt or nut (and especially the } in. size), 
on the Whitworth principle, is stronger than, or as stro’ 
as, on the American system? and why have the Frenc 
adopted the angle of 60 deg. _ 
ours 


truly, 
W. Stiver Hatt, M. Inst. Mech. Eng. 
Nuneaton, July 26, 1880. 


= 


Nicket PLatine.—The application of nickel plating to 
the bright work of large engines a to be gradually 
making its way in this country, and we understand that 
the Plating Company, Limited, of Stockton-on-Tees, have 
just taken the contract for nickel plating twelve sets of 
marine engine fittings, these comprising the whole of the 





lathes, and two grindstones. The amount of power re- 
quired varies considerably, as, at one time, nearly all these 
machines may be in use, and, at another time, not more 
than two or three of them. In all cases, however, the 
smoothnes: and regularity with which the engine works are 
very noticeable—there being no sensible diminution or 
acceleration of speed as the different machines are put in 
or out of action. 

The attendance required is very slight. 

The engine can be started in a minute’s time, and the 
lubricating being done by an ingenious self-acting arrange- 
ment, no further attention is needed till the engine requires 
to be stopped, which is dor instantly by shutting off the 
gas. The only other labour needed is to examine the slide 
valves once a week, to see that the passages to the cylinder 
are clear ; and this does not take more than from fifteen to 
twenty minutes. 

There is a water cistern in connexion with the cylinder 
jacket for keeping the cylinder cool, but I have found that 
the amount of water required after the first filling of the 
cistern is practically ni/, as the temperature of the water 
has never risen so much as to require a stream of fresh 
water run in—the rest during meal hours and at night 
being sufficient for cooling the water down to the atmo- 
spheric temperature. Were the engine, however, working 

continuously, as in driving an exhauster, a small stream of 
water would be necessary, and would have to be taken into 
account in estimating the expense of an engine for such a 


pu . 
The cost of the e 


nee for the year from May 15, 1879, 
to May 15, 1880, working fifty-seven hours per week, was : 
Gas for engi and slide lights, s. d 

99,000 cubic feet at 4s. 2d. per 

1000 ft... ‘a ‘a eco 20 12 6 
Sixteen gallons of sperm oil for 

lubrication, at 3s. 6d. per gall... 216 0 
Attendance estimated at one hour 

per day, at 4d. per hour... ove 5 4 0 
Making total of working expenses 28 12 6 


The first cost of engine and cistern complete was 170l., 
and the annual tear and wear may be taken at the rate 
of 73 per cent. : 





& s. 4. 

Tigmal to co ae 1l 18 0 

Depreciation, the same 18 18 0 

Making together ion 23 16 +O 
Add to this working: expenses 

above ae ie ei eee 12 6 

Total charge for year... £52 8 6 


The amount of the working expenses would necessarily 
vary with the varying price of gas in different localities. 
What is given above was the selling price in Edinburgh 
and Leith last year, but of course, the actual ex . 
where it is in a gas works, will be not the selling but 
the cost price of the gas. 
With to the percentages charged for tear and 
wear and depreciation, these are I am sure amp!e, looking 
to the well-finished and substantial style in which those 
engines are got up, the absenee of complicated working 
, and the large bearing surfaces of the parts liable to 
worn out. 
The amount of power derived from the above expenditure 
has been on the average at least two horse power. As 
explained before, the use of several of the machines is 
intermittent, but it takes about one and a half horse power 
to drive those that are constantly in use; and the addition 
of a half horse power to the average for those that are 
used occasionally (including as they doa circular saw of 
size, and a heavy screw-cutting lathe), is a very 
moderate estimate. This works out to an expenditure of 
about 17 cubic feet of per indicated horse power per 
hour, which is much w what is stated to be used when 
the engine is worked with a full load, and seems to bear 
out what was stated by Mr. Carr in his paper last year 
that contrary to what might be ex: at frst sight, the 
engine works more economically when not used up to its 
full power. r 
The cost of a steam engine and boiler of three and a half 


nominal horse power, and equal in respect of workmanship 





bright parts of » which are size. A 


th 
tracted by M 


® Paper read before North British Association of Gas 








bh of lanterns is necessarily determined by the 
they are constructed to enclose ; length in 


length of w 





— engine cons essrs. Thwaites Brothers, 
of Bradford, has also been nickel plated by the same firm. 


Managers—Perth Meeting. 
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to the ‘‘ Otto” gas engine, would be abont 110. ; and the 

usual allowance for tear and wear, and for depreciatioy, 

would be ten per cent. per annum for each, on an engine 

and boiler of this size. This, relatively to seven and a half 

for the gas engine, is not at all excessive, as, of course, 

the boiler involves more wear and tear and depreciation. 
The working expenses would be : 


4a 4 
For fuel at 8s. per week for 52 
wee ‘al aus we en 20 16 
Wages of attendant at 12s. per 
= eco nS evs — 31 4 0 
Oil for lubrication (same as gas 
engine) «.. oe ait ag 216 0 
Water supply for boiler ... ove 210 0O 
Making total working expenses 57 6 0O 
Add for wear and tear 10 per cent. 
on cost a vai is eee a: es 
Add for depreciation 10 per cent. 
on cost a oes eco eco li 0 0 
Making total charges for year ... 6 0 


79 

It will be borne in mind that the cost of fuel will be 
more or less than what is given above, according to lo- 
cality; but it isa fair estimate, checked by actual expe- 
rience of the working of a small steam engine and boiler in 
our works, and by comparison with what it cost various 
users of similar engines in the neighbourhood. The wages 
of an attendant I have taken at 18s. per week, and I bave 
allowed 6s. off that, on the supposition (which in man 
cases, however, could not be realised) that the man coul 
devote so much of his time to other work. 

The general results, then, are as follow : 


& s. d. 
Working expenses of gas engine ... 28 12 
steam engine 57 6 0O 


and, taking tear and wear, and depreciation into account, 
the total annual charge would be 
8. 
For gas engine 52 8 
», Steam engine ... oa has 79 6 #O 
The advantage is therefore largely in favour of the gas en- 
gine, and I venture to think that if I have at all in 
the comparison it is in under, not over-estimating the cost 
of the steam engine. I have also to point out that our 
engine is constantly going during working hours. There 
are, however, an infinite number of cases where power is 
needed only at intervals, and in such cases the comparison 
would be still more in favour of the _ —— 

In all cases where we have supplied gas for these engines 
the testimony of the users has been highly in their favour ; 
and not long ago one gentleman gave me his experience as 
being, that ‘‘ when he had a steam engine it cost him 18s. a 
week for wages to the attendant, and from 10s. to 12s. a 
week for fuel, but that now his cost was from 4s. to 5s. 
a week for gas, and no attendant needed.”’ 

In addition to the saving in cost, however, the gas engine 
has other advantages : It occupies small ; is always 
ready at a moment’s notice; does away with the risk and 
danger of explosion, thereby reducing cost of insurance, 
and allowing insurance to be effected in places where, with 
a steam engine and boiler, the companies would not under- 
take it. It also needs no special building or chimney, and 
does not make the premises where it is used uncomfortable 
with heat, dust, and cinders. 

One drawback it has, not as regards those who use it, 
but as giving trouble occasionally to gas rs, namely, 
that the action of the engine causes an oscillation of the 
lights taken from service immediately adjoining that of the 
engine, when the main pire is » Say, under 4in. in 
diameter. The supply should, therefore, be always taken 
from a large main where practicable, or, at any rate, where 
the main is less than 4in. in diameter, no other service 
should be taken in close proximity to that for the engine. 
I had — @ corres lence with Messrs. Crossley about 
this, and they promised to send me a governor which is 
used on the Continent for preventing this oscillation, but it 
has not yet come to . I may also note that the pres- 
sure of gas in the main must be at least equal to that of 
seven-tenths of an inch of water. 

hat gas engines will, ere long, come into extensive use, 
I think certain, not only as ans to some extent 
of steam engines, but as affording a cheap and efficient 
motive power in a great number of p where the use of 
steam is difficult or impossible. It is vettcaw sheng interest 
of gas companies and gas to forward their employ- 
ment as much as possible, because they not only increase 
consumption of gas, but, by using it chiefly during the 
hours of daylight, no corresponding increase of capital ex- 
penditure is involved; and their extensive use would not 
only benefit gas manufacturers, but also consumers in 
general, by reducirg the cost of making the gas. 


o 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Reductions in the Leeds Building Trade.—The opera- 
tive masons, bricklayers, and labourers of Leeds have 
agreed to submit to a reduction of 3d. per hour; making 
masons and bricklayers receive 8d. per hour and labourers 
5d. A strike has been only nearly avoided. 


South Yorkshire Coal Trade.— Reports come in from all 
sides that pit proprietors are discharging numbers of their 
men, and partially suspending operations. Coal in South 
Yorkshire is at present being raised at a loss. 

Yorkshire Engine Company, Limited.—At a recent 
meeting of the shareholders of this company, held at the 
Royal Victoria Hotel, Sheffield, it was resolved to wind 
up the concern voluntarily, with Mr. Charles Harrison, 
secretary of the company, and Mr. R. S. Hampson, 
manager of the company, as liquidators. Some time 


ago an effort was made to obtain new capital to the 
extent of 40,0001., but of this sum only about 7000l. 
was forthcoming. The company has through 
many vicissitudes, and its misfortunes have been in a 
great measure caused by its having endeavoured to further 
inventions which were thought to be of a valuable cha- 
racter. It has had to face the late few years’ severe com- 
petition in the locomotive trade, for which much of its 
plant is laid, and labouring under private burdens and a 
want of capital has at length sunk into a volu:‘ary winding 
up. It must not be considered, however, that the concern 
is dead—in a commercial point of view—for it will be 
resuscitated under new eantiiiene. The Yorkshire oy 
Company was formed in‘1874, the capital being in 851. 
shares. In December, 1879, 821. 10s. per share was paid 
up, representing a nominal value of 162,9371. At the 
same date the value of the shares as quoted on the Stock 
Exchange was 5/., and the total value of the subscribed stock 
was 98751., showing a Papen of no less than 153,0001., 
or leaving only 90001. of the original capital. The 21. 10s. 
pers was afterwards paid off, and the last quotation 
for the shares was 7l. to 91. each. The company has 
a valuable private business in i work 
ides locomotives, and very shortly fresh measures will 
be taken, which, with adequate capital, will make it one of 
the foremost competitors in the trade. 


Improvement in the Iron Trade.—Within the past few 
days Yorkshire irons have risen about 5s. per ton, and 
Derbyshire makes 3s. The prices of Bessemer billets 

esterday went up 20s. per ton, bringing marked brands to 
Br. and 91/., and ordinary makes to 7/. There is a con- 
siderable amount of speculati 


7 
tion going off at present in this 
department, but the rail trade is dail 


becoming busier 
and a fall is not at present anticipa The engineerin: 
trades are dull. but the heavy branches are improving. Coal 
and coke are 10 per cent. lower than the prices of 1868. 


NOTES FROM THE NORTH. 

GuLascow, Wednesday. 
Glasgow Pig-Iron Market.—The opening prices last 
Thursday forenoon were from 53s. 3d. to 54s. 3d. cash, the 
close being buyers at 53s. 9d., and sellers at 53s. 10d. 
cash. In the afternoon business was done at from 53s. 9d. 
to 53s. 7}d. cash, and there were sellers at the close at 
53s. 74d. and buyers >. 6d. cash, and the price 
after the official close was 533. 6d. Business was done on 
the following forenoon at 54s. to 54s. 4d. cash and 54s. 6d. 
one month, and the close was rather buyers at the higher 
rices. Transactions took place during the afternoon at 

Bas. 6d., 54s. 4d., and up to 54s. 9d. cash, the close bei 

buyers at 54s. 9d. cash and 54s. 10}d. one month, an 

adios asking 14d. per ton more. On Monday morning 
there were fresh reports as to the improvement in the iron 
trade of America, and the effect was soon rendered evident 
in a farther advance in the price of warrants when the 
— opened in the forenoon. The opening was strong 
at 55s. 
55s. 3d. cash was immediately accepted, the price again 
returning gradually +o 55s. 9d. one month, and then reced- 
ing to 54s. 104d. cash and one month fixed accepted, at 
which the forenoon market closed. Quietness was the rule 
in the afternoon, and business was done at the opening at 
54s. 104d. fourteen days, then the price was . 9d. to 
54s. 7id. cash, returning to 55s. one month, 54s. 10d. four- 

teen days, and down 54s. 44d. cash, the close bei 
54s. 6d. buyers ten days, and sellers prompt, and 54s. 8d. 
one month for sellers, and buyers 1d. per ton less. Yester- 
day’s market opened with a amount of business done 
at 54s. 6d. fourteen days to one month, receding to 54s. 
fourteen days accepted, and then the price advanced to 
54s. 6d. cash paid, and the close was still sellers at 54s. 6d. 
cash to fourteen days. The afternoon market opened quiet, 
and business was done at 54s. to 54s. 4d. cash, quickly im- 
proving to 55s. 3d. one month and 55s. 14d. cash paid at 
the close, and rather Sayers at the highest. ter the 
official close, however, the tendency was downward, as 
sales were made at 55s. There was a very quiet market at 
the opening to-day, prices beginning at 55s. 14d. cash, then 
advancing to 55s. to 55s. 5d. one month and 55s. 3d. 
cash, receding soon to 55s. and 54s. 10}d. one month, and 
from 54s. 9d. to 54s. _ = and the close being rather 

a e 





sellers at 54s. 9d. af market opened 
very steady and quiet, with sellers at 9d. to 54s. 6d. 
aa to 54s. 9d. all cash, and the close being sellers at 
54s. 7d. cash. The excitement which has exi for some 


days, and which may be said still to continue, seems 
to be due in a large measure to the favourable reports 
from the United States, which are now in the 
shape of shipments to the American — There is room 
to fear, however, that rather too much importance has been 
attached to this movement, and that the Glasgow market 
has been carried quite as far as the state of trade at 
present warrants. Holders of shipping iron have pressed 
it upon the market for sale during the past week, and very 
low prices have been accepted. Second-hand parcels have 
now been pretty well cleared off the market, and in conse- 
quence there has lately been more bond fide purchasing at 
makers’ official quotations, which are now from 6d. to 
1s. 6d. per ton higher than they were a week ago. The 
demand for hematite pig iron continues firm at from 
67s. 6d. to 75s. for the ing brands. It is certain that 
a much better business is doing, but there is a tendency for 
people to forget the pcan. bone pon wdich has been taki 

place in stocks for a number of months, and to be i 

away by the speculative mania which so often breaks out 
in the Glasgow market, and so to bring about a collapse 
such as wus witnessed only a few months ago. With such 
enormous stocks as there are on hand, end the manufac- 


turers themselves quite able, if necessary, te meet all 
present requirements, the inflated condition of the market 
is not likely to be of long duration, unless a demand s 





spring up which does not now exist. Last week’s ship- 





. fourteen days to one month paid, but down to | esta 





ments of pig iron amounted to 11,062 tons as compared with 
3936 tons in the corresponding week of last year. The 
total stock in Messrs. Connal and Co.’s — warrant 
stores, up till the end of last week, was 452,518 tons, show- 
ing an increase of 1892 tons for the week. There are still 
117 blast furnaces in actual operation as against 90 at the 
same time last year, 96 in 1878, 107 in 1877, 115 in 1876, 
and 117 in 1875. 


The Royal Scottish Society of Arts.—A meeting of the 
Royal Scottish of was held on Monday night, 
Mr. George Blanshard, president, in the chair. he 
Society received and approved of a number of reports of 
committees on papers read before it in the course of the 
See session. On Mr. Douglas’s “Improvement in the 

ety Lamp,” a committee reported that it displayed 
great muity ; it dispensed with a lock, and provi 
effectually ogvinnt the lamp being opened without ex- 
tinguishing the flame, but  nagpenene might show that 
the apparatus was undesirably complicated. Report- 
ing on Mr. Buchan’s paper “On the Drainage and 
ay A Fittings of Houses,” the committee stated its 
belief that by his book on plumbing and by various con- 
tributions to sanitary literature, referred to in the paper. 
he had done much towards placing the theory and practice 
of house drai on its present footing, and that several of 
his appliances, figured and mentio’ in the paper, were 
of great merit, but had not been primarily communicated to 
this Society. The committee’s report on Dr. Russell’s 
ariangement of Morse alphabet was to the effect that the 
arrangement was likely to be extremely useful to those 
desirous of acquiring facility in reading telegraphic mes- 
sages in the Morse notation, On the same gentleman’s 
paper “‘On Collection of Rainfall,” a committee reported 
that the doctor had proved that rain water might be made 
a very valuable supplement to the domestic water supply 
in country districts, and that the methods suggested by 
him for collecting, storing, and filtering the water were 
commendable, and were commended accordingly to the 
prize committee for consideration. The committee also re- 

rted ‘‘On Steam and its Production, and Water Hearth 
or Steam Boilers,’’ by Mr. Girdwood, on Mr. Warren’s 
‘* Instrument for Printing, Registering, and Issuing Tram- 
way Tickets,’’ on Mr. Frazer’s ‘‘ Improved Standard Baro- 
meter,’’ and on Mr. Wilson’s ‘‘ Continuous Railway Brake.”’ 


The Coal Trade.—There is now every meager of a 
crisis arising in the coal trade of Lanarkshire. If the 
miners do not get an advance of wages in something like 
proportion to the rise that has taken place in the price of 
pig icon, there will in all probability be a cessation of 

ur in several of the leading mining districts. Indeed, 
strikes are announ already in two of them, and in 
another it is said that if 1s. per day of advance be not 
given this week, there will be a eral strike. In some 
instances the men would be satis with an advance of 
1d. per day for every rise of 1s. on the price of pig iron— 
a system of — advances that is in fees at one large 
blishment. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday at the iron 
market at Middlesbrough there was a good attendance, 
and a fair amount of business was done. Messrs. Connal 
and Co., the warrant storekeepers of Middlesbrough, had 
a stock of 92,070 tons, a decrease of 150 tons on the previous 
Tuesday. Atthe beginning of the market, prices were 
weaker, and it was soon vered that this was due to 
bearing operations, both at Glasgow and this market, onan 
unp! scale. Before the close, the quotations were 
again firmer, and No. 3 Cleveland pig was sold at 44s. per 
ton. Several makers refased to book orders at this figure. 
There is a more widespread feeling that pros are 
better, and ter confidence is ifested in @ circles. 
It is believed that the total production of pig iron in this 
district during the next few months will all be disposed of 
to! consumers, and it is expected that large as the make 
now is it will be increased to the extent of two or three 
additional blast furnaces. Shipments continue very brisk. 
The facilities for rting iron at Middles h are very 
much better than rae used to be, but it is and 
believed that in a little time they will be greatly extended. 
The North-Eastern Railway Company are no Youbt fom d 
alive to the fact that Middlesbrough in the way of d 
accommodation can be very amb improved, and the 
directors will unquestionably give the matter the attention 
which it deserves, 

The Finished Iron Trade.—In the finished iron trade 
there is more cote and prices are firmer. Plates are 
quoted 61. 15s., bars 5/. 15s. to 6l., and angles 61. 2s. 6d. 
ad ton. Nearly all the works are kept in full operation. 

ounders are getting busier again. 

The Steel Trade.—In the Cleveland district steel makers 
are exceedingly busy. Itis matter for regret that recently 
an order for the Dutch Government, for which makers in 
the district quoted, was ultimately p in i 
English makers bang ones to compete su ually with 
their European rivals. Messrs. Bolckow, Vaughan, and 
Co. are kept hard at work at Eston, Middlesbrough, where 
they are doubling their plant, although they are now the 
largest makers of steel rails in the country. 


The Wages Question.—In all branches of the iron in- 
dustry the wages question is at rest. The sliding scale for 
the present enables the accountants to regulate the wages 
without any stoppage of work. 


Engineering and yen mp A the northern rivers 
the shipbuilders and engineers have a £ deal of work 
on hand. New orders are being obtained, and it is believed 


hould | that it will be found that this year will compare favourably 


with its predecessors when the total tonnage is published. 
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NOTICE TO AMERICAN SUBSCRIBEBS. 

We beg to announce that we have See Mr. Lenox 
Smith, 46, Pine-street, New York, the sole agent for Enai- 
NEERING in the United States, and all subscriptions for the 
United States will in future be payable to him. Mr. Lenox 
Smith is also prepared to receive advertisements for ENaI- 
NEERING, and will afford full information as to terms, &c.,on 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS. — Meeting at Barrow- 
in-Furness, August 3rd to 6th inclusive. On the mornings of 
August 8rd, 4th, and 5th, meetings commencing at 10 a.m. will be 
held at the Town Hall, when the following papers will be read and 
discussed: “On the New Docks and Railway Approaches at 
Barrow-in-Furness,” by F. C. Stileman, of London. “On the 
Steam Ship‘ City of Rome," by Mr. James Humphrys, of Barrow. 
“On the Manufacture of Jute,” by William Fleming, of Barrow. 
“ On the Steel Compressing Arrangements at the Barrow Works,” 
by Mr. Alfred Davis, of London. “Ona New Reversing and Ex- 

ansion Valve Gear,” by Mr. David Joy, of London. “On the 

iematite Iron Mines of the Barrow District," by Mr. J. L. Shaw. 
of Dalton-in-Furness. “On a Standard Gange for High Pressures,’ 
by M. George Marié, of Paris. “On the Various Modes of Trans- 
mitting Power to a Distance,” by M. Arthur Achard, of Geneva. 
On Tuesday, August 3rd, there will also be an excursion to visit 
the new docks and the works of the Barrow Shipbuilding Com- 
any; on Wednesday, August 4th, the Trrow x and Jute 
orks, the Barrow Hematite Steel Works, and the engineering 
works of Messrs. Westray, Copeland and Co., will be visited; on 
Thursday, August 5th, there will be three alternative excursions 
to mines and iron works in the neighbourhood of Barrow; and on 
Friday, August 6th, there will be an excursion to Windermere. 
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THE “LIVADIA.” 

‘CHE time is rapidly approaching when the steam 
trials of the enormous and remarkable Russian 
yacht recently launched by Messrs, John Elder and 
Co., at Glasgow, will take place, and they will be 
watched with an amount of interest by naval archi- 
tects such as is seldom displayed in such matters. 
That the vessel is one of those huge experiments 
which no one objects to see tried at somebody else’s 
expense, only serves to heighten the interest taken in 
her ormances. And it by no means follows 
that use we term her a huge experiment that 
We mean it as a term of reproach or as a charge of 
recklessness on the part of her designer, Strong 


convictions courageously carried out, when they 
break through the trammels of custom and tradition, 
often prove to be right, even when the data on 
which they have been based are imperfect, and 
success under such conditions becomes readily asso- 
ciated with genius, and oftentimes deservedly so. 

The question that presents itself is whether it is 

ible with any reasonable amount of power to 
drive a vessel 153 ft. wide, and only 250 ft. long, at 
a speed of 14 knots an hour; and with the indicated 
horse power aw to her, estimated at 10,500, 
what speed will she attain. There are many points 
of view from which the question may be viewed, 
and they have been more or less discussed at one 
time or another, but it is almost impossible to reason 
closely and with certainty either from the basis of 
skin resistance, displacement, area of midship section, 
or coefficient of fineness. Extensive experiments 
have, it is understood, been made upon models b 
Dr. Tideman, the chief! constructor of the Dutc 
Navy, with a view to arriving at the speed of the 
Livadia, and these may be found to be verified by 
the trials of the ship, but it is in no spirit of dis- 
respect to the author of those experiments to say that 
the only man who has ever yet secured confidence 
in this country for his model experiments was the 
late Mr. Froude, 

Calculations as to the speed of the Livadia have 
been based on the performances of the Russian 
circular ironclads, but to these we cannot attach 
much weight; in the first place because the speeds 
are so extremely different, and in the next place 
because, supposing the speeds to be alike, the water 
round the ironclads, owing to their vertical sides, 
was compelled to move horizontally round their 
bluff bows and sterns, whereas in the Livadia it has 
really fine lines of motion under the bottom. 

The most obvious comparison is perhaps with the 
14 knot ships of the Royal Navy, which develop 
similar enormous horse powers. We may take it 
roughly that these vessels which have full lines, and 
a high coefficient of fineness, require one horse 
power per ton of displacement at this speed, whereas 
in the case of the Livadia having a displacement of 
3900 tons, and {an indicated horse power of 10,500 
there will be more than two-and-a-half times the 

ower to drive an equal weight at the same speed, 

erhaps a better comparison still is that e in 
the 7imes recently (9th inst.) between the fast un- 
armoured frigate Shah and the Livadia. It was 
there shown that the area of midship section of the 
two vessels was pretty nearly alike, the Shah 986 
square feet, and the Livadia 900 square feet. The 
coefficient of fineness of the two vessels was shown 
to be alike. The Shah having steamed 16} knots 
with 7500 horse power on a displacement of 5900 
tons, and 13} knots with 3560 horse power, would 
steam 14 knots with about 4000 horse power. 
Against this the Livadia has two-and-a-half times 
the horse power, with 2000 tons less displacement, 
and an equally small coefficient of fineness to do the 
same speed. 

Regarded from this point of view, it may well be 
asked what is there in the form of the lines of the 
Livadia which should justify us in expecting her to 
require so much more power to propel her than the 
Shah in proportion to her weight? 

It is almost a universally accepted canon of 
naval architecture that fine easy sloping buttock 
lines are of more importance at the stern of a ship 
than the particular fineness of the horizontal water 
lines, The Livadia in this respect is very perfect, 
Again, in the fore body, spoon-bows and bows of 
other form sloping upwards with full horizontal 
lines, have been by no means so unsuccessful as is 
often supposed, Under these circumstances it will 
be a matter for much greater surprise if the Livadia 
should fall short of 14 knots than if she should 
exceed it by a considerable amount. Of course, 


however, there are several disturbing elements, | 


as, for instance, the — of the screw propellers, 
the suitability of their pitch and proportion, and 
the effect which the = slope of the shafts will 
produce on the trim of the vessel. 

We have spoken chiefly of the speed of the vessel 
in smooth water. Of her speed in a seaway it is 
still more difficult to speak with certainty, but it 
may safely be predicted that there will be a great 
falling off in speed against a head sea arising from 
the pitching of the vessel, and the great area above 
water to hold a head wind. 

The tendeucy of some to see in this abnormal 
monster an ironclad in disguise is perhaps scarcely 








to be wondered at, although it cannot fail to be 
amusing to her gallant designer and the gentlemen 








associated with him in the undertaking. When we 
read of the spacious saloons, the costly fittings, the 
luxurious splendour with which the vessel is to be 
fitted up asa for the emperor, it is rather too 
much to be asked to believe that this is a cloak for 
getting a vessel built in this country and smuggled 
into the Black Sea, to be there turned into a 
formidable ironclad. We need not here enter upon 
a detailed description of the vessel, as we published 
recently in ewfenso an interesting paper on the 
subject by Captain Goulaeff, of the ached Navy, 
who assisted Admiral Popoff in her design (see 
ENGINEERING, page 39 ante). 

That the Livadia will be the nearest approach to 
a floating palace ever constructed, or perhaps ever 
conceived, we quite believe, and where expense 
is a secondary object, as it has always more or less 
been where the personal wants or pleasure of des- 
potic sovereigns are concerned, she is not unlikel 
to prove a success, This is, however, a vastly dif- 
ferent thing from regarding her as a probable type 
of the ocean-passenger steamers of the future. e 
are therefore unable to enter into the sanguine 
views in this respect expressed by Captain Goulaeff 
in the paper to which we have alluded. Vessels 
carrying cargo exceeding the whole weight of the 
Livadia are propelled at considerably higher speeds 
than she is estimated for, with roughly about one- 
third the consumption of coals per day, This is the 
consideration which will influence the mercantile 
marine more than any other, and which will check 
the introduction of mercantile Livadias. While 
saying this, however, we are by no means con- 
demning the design of the Livadia for the purpose 
for which she is intended. Indeed, it is doubtfal 
whether any vessel could have been built on the 
old lines to compare with her in comfort and royal 
accommodation without a considerable loss in point 
of handiness, if not in first cost. Doubtless less 
coal consumption could have been secured, but 
that is a point under the circumstances of little 
account. If instead of letting his fancy dwell upon 
the Livadia type as a “means of international 
communication,” Captain Goulaeff had sketched 
the possibility of future czars, sultans, and khedives 
rivalling each other in the size and splendour of their 
floating palaces and seraglios, we think he would 
have been nearer the mark. 

When we remember that the Livadia will have 
10,500 horse power, which may be expected to 
consume at full speeds from 200 to 250 tons of coal 
per day, it will be seen that it is an expensive luxury 
more fit for emperors than for mercantile companies 
or simple traders, and this, be it pede moe 
with the small displacement of less than 4000 tons, 
and moderate speed of 14 knots. Indeed if we 
assume that the designer’s views as to the relation 
of speed to power are correct, and compare the re- 
sults with any of our present Atlantic mail steamers, 
it will be seen that the type could not become a 
commercial success, although the Czar may well be 
proud of the enormous lofty saloons, and the 
freedom from rolling which the vessel will doubt- 
less possess among such waves as she is likely to 
encounter in the Black Sea. 


THE BOILERMAKERS’ SOCIETY. 

THE year 1879 was the most disastrous to the 
United Society of Boilermakers and Iron Ship- 
builders ever known in its history, In the opening 
paragraph of the forty-sixth annual report the se- 
cretary endeavours to disarm adverse criticism by 
asking the members to “‘maturely and dispas- 
sionately to consider the antagonistic circumstances” 
against which the Council has had to contend. ‘If 
all these are calmly and fairly weighed,” the report 
says, ‘‘ opposition will be disarmed, and your de- 
liberate judgment will cause no fear to the govern- 
ing powers of bs eye lA me 
e report for the past year contains 2 en, 
and 20 sd of introduction, summaries, and rie. 
Of the former 132 pages are filled with branch 
reports; 16 pages are devoted to statements of 
accounts and abstracts ; the list of recipients from 
the benevolent fund with particulars as to amount 
occupy 13 pages; the list of members and members’ 
wives deceased, 8 pages; and the table of w: and 
hours of Jabour in the various towns and districts 





where the Society has branches, 8 ; the last 
mentioned being a pres complene i ry of all 
the principal shops and in the trade, 


The number of branches at the end of the year 
was -168, being two less than in 1878. The total 
number of members on the books at the close of the 
year was 17,400, a decrease, including exclusions 
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for arrears and deaths, of 1184 during 1879. The 
secre in reference to this says: ‘‘ Although 
during the years 1878-79 the contributions have had 
to be raised to the highest pitch ever known in the 
annals of the Society, and the benefits have had to be 
reluctantly diminished, yet the number of members 
who have left our ranks are comparatively small. 
This fact is gratifying in the extreme.” ‘The usual 
list of admissions and exclusions is omitted from 
the present report; the reason apparently for the 
latter being that a great many of the members are 
travelling in search of employment, as the numbers 
on the register, and those returned as in limits by 
the branches, do not tally. 

The total income for the year 1879 was 46,974/. 
19s. 7d. This was less by 834/. 3s. 10d. than in 
1878, the arrears due being larger than in previous 
years. The amount raised is thus accounted for: 
Contributions, 
643/. 3s. 7d.; bank interest, 305/. 14s. 6d. ; accident 
levies, 734/. 18s. 5d.; fines, 175/. 18s, 2d.; reports, 
annual and monthly, rules, cards, and emblems, 
446/, 3s. 10d. ; the remainder consists of moneys re- 
turned and advances repaid. The levies were less 
than in some mes years, but the contributions 
were increased. 

The expenditure for the year was 66,299/. 0s. 8d., 
being in excess of the income by 19,324/. 1s. 1d. 
The principal disbursements were for purely bene- 
volent purposes, under the following heads : 


Sick benefit and medical attendance ae & 
and certificates ... we «» 14,736 7 10 
Funeral expenses, members and 
members’ wives ... pan ee 2,879 15 11 
Superannuation allowance to aged 
members... dos ded ie ae OE 
Accident benefit, total or partial 
disablement - jie bite 201 17 0 
Benevolent grants to distressed 
members, wido ras end argon... 1,178 5 7 
Ont-of-work benefit, travelling re- 
lief, and fares _... eco «. 982,088 6 0 
Total in 1879, for benevolent objects 
ene oes an ot ewe 52,11419 0 
Fe ee OS evel 42,267 0 5 
And in 1877 to exo me «» 83,060 411 
Total in three years... «» 127,442 4 4 


The amount expended in strikes, or labour dis- 
putes, in 1879, was 7109/. 16s. 5d.; in 1878 it 
amounted to 69661. 12s. 3d.; in 1877 the sum 


spent was 13,805/. 58.; total in three years | 4% 


80 
27,8817. 138. 8d. A very large proportion of this 
amount was in in connexion with what was 
termed the “‘ great strike and lock-out on the Clyde,” 
in 1877-8. 

The several items constituting the cost of man- 
agement may be grouped and summarised under the 
following heads : 


Salaries : 
Secretaries, 168 branches, with £ sd. 
extras for special returns a 1060 3 8 
Presidents vice-presidents... 181 6 0 
Treasurers... Re eee eee 27218 1 
Stewards and sick visitors ... sii 324 2 6 
Trustees i eve 178 5 9 
Auditors a audits 20415 0 
trict committees, delegutes’ sala 
ries expenses ... a 1199 0 6 
Lodge committees and expenses 11519 9 
Missions on special business, &c 231 18 6 
Rent of lodge rooms, including gas 
fuel... see one aes 499 0 0 
Lodge expenses, various... ei 650 0 3 
Printing, stationery, books, &c. ... 1065 16 8 
‘ 3, ms, money 
orders, and gifts to to 234 15 10 
meetings, and rent of 
ls aia oe) ane ate 15 5 6 
Total amount thus expended 6233 8 0 


Of this sum 446/. 3s. 10d. was returned in the 
shape of payments for reports and other publica- 
—, leaving Ayn sowe: of a 4s. 2d. to be placed 

management expenses, Not a very | ro- 
portion, seeing that it embraces the conte of P68 
separate and net branches, snd nine district 
committees, each exercising administrative functions 
within a given area, 

The remaining nditure included—New pro- 
perty and repairs, 31/. 4s. 8d.; expenses connected 
with the opening of new lodges, and closing old 
ones, 8/. 10s. 10d.; law costs and prosecution ex- 
penses, 50/. 4s. 10d.; defaleations, 225/. 18s. 8d.; 
the balance consisted of cash returned, and sums 
= 7 ag executive council. 

en cost of management at the eral 
office, including all the items specially senetahaing 
thereto, was 374/. 15s. 10d,, made up as follows : 


44,504/. 7s. 1d.; entrance fees, | 


Secretary's salary, 144/. 15s. ; assistant secretary, 
treasurer, and auditors, 531. 16s.; rent, fuel, gas, 
rates and taxes, cleaning, and repairs, 61/. 15s. ; 
executive council meetings, 4792 hours, 112/. 9s. 10d. 
The printing and stationery account includes 73,407 
monthiy, annual, and special reports, and nearly 
120,000 copies of other publications, and various 
kinds of books. The remainder of the expenditure 
consisted of miscellaneous items, petty cash pay- 
ments, and benevolent grants and remittances. 

The balance in hand at the close of the year was 
9194/. 19s. ; of this 4555/. 13s. 3d. was in the hands 
of lodges; reserve fund, 3500/.; in the hands of 
executive council and district committees, 1139/. 
6s. 9d. The arrears amounted to 6754/. 4s. 6d., 
making the total worth of the Society, exclusive of 
branch and other property, 15,949/. 3s. 6d., showing 
a decrease on the year of 17,910/. 1s. 3d. 

The total payments for the several benefits during 
the past thirteen years, 1867 to 1879 inclusive, are 
thus summarised at the foot of a detailed Table : 


Sick benefit, 1ls., 58. 6d., or 4s. per £ 
week, according to the number of 
weeks the illness continues ... 87,699 


Funerals — members and members’ 


wives ote ose a ne 19,731 
Surgeons, medical examinations and 

attendance, &c. on an as 25,171 
Superannuation allowance to aged 

members ese son one eco 14,351 
Accident benefit, total or partial dis- 

ablement = ‘ a eco 6,301 

Out of work benefit : 

Travellers ... ooo 99,122 
Home donation ... 24,913 
Fare to jobs 946 
Total for benevolent purposes, in 13 

years... oe eee eve eco 278,234 
The total cost of strikes and trade dis- 

putes, in 13 years os aa oat 40,073 


In addition to the foregoing amounts the sum of 
10,633/. has been distributed under the head of 
benevolent grants to distressed members, widows, 
and orphans, and 2742/, have been granted to other 
trades, committees, or lodges, to assist them in their 


difficulties, The most significant fact, perhaps, in 


connexion with the above, is that 135,614/. have 
been devoted to the relief of members and their 
families while out of employment, during the period 
covered by the Table from which these figures are 


uoted. 

The death roll contains the names and particulars 
of 133 members and 110 members’ wives deceased ; 
the average ages of the former were 42 years, of the 
latter 40} years; disease of the heart and lungs 
carried 0 y far the greater number. 

‘Towards the end of the report an exhaustive state- 
ment is published, showing the rates of wages of 
the several classes of workmen belonging to the 
Society, and the hours of labour, summer and 
winter, in all the shops and yards in the trade where 
members of the Society areemployed. The wages vary 
from 25s. 6d. to 42s. per week for A 1 smiths, and from 
16s. to 30s. per week for holders-up, according to 
the town or district ; in some parts of Scotland the 
wages are the lowest, in Ireland the hours of labour 
are the longest. The general average of working 
hours is 54 per week. 

_ Foreign competition, and depression in trade, are 
discussed in the introductory pages of the report. 
With regard to the first question the secretary 
asserts that ‘“‘more work can be turned out of an 
English cotton factory in ten hours than the 
German workmen can produce in twelve hours,” 
Again, ‘‘The French manufacturers have been im- 
— their Government to protect them from 

ritish competition,” and he points to the fact that 

“hundreds of thousands of tons of iron have re- 
cently been exported to America by British iron- 
masters” as proving that we are still able to com- 
pete with the Americans on their own ground, not- 
withstanding their high protective tariffs. He con- 
tends that one of the causes of depression of trade 
at home was the deterioration of certain British 
goods made expressly for exportation ; that shoddy 
and adulteration lowered the standard of our wares, 
and thereby closed foreign markets to our exports. 
He deplores the abandonment of the apprenticeship 
system as tending to diminish the value of an 

lishman's work, and asserts that many of the 
deplorable accidents to steamships, boilers, and 
bridges are caused by the employment of incom- 
petent and inferior workmen. He deprecates the 
cry for cheap labour and cheap materials as being 
injurious alike to masters and men, and ruinous to 





our national industries, 


The report on the whole will compare not un- 
favourably with that of the engineers and the iron- 
founders ; the details of accounts are full, even to 
minuteness ; and the arrangement is methodical and 
clear in all respects. 








THE PERKINS ENGINE. 

Tue system of steam engine and boiler construc- 
tion so perseveringly developed by Mr. Loftus 
Perkins has during the past few years attracted 
considerable attention, and a strong desire has been 
expressed in many quarters to have made public 
some really definite data as to the capabilities of 
the system. Under these circumstances the report 
by Mr. F. J: Bramwell, which we publish on page 
101 of the present issue, will be read with much 
interest. ‘This report deals with the results of a 
trial made by Mr. Bramwell of the Perkins engines 
fitted to the yacht Anthracite —a vessel whose recent 
Transatlantic voyage has already been noticed in 
this journal. The trial lasted twelve hours, and 
appears to have been conducted throughout with 
great care and under rigorous conditions, and the 
results so far as they are recorded are no doubt 
perfectly trustworthy. It will be seen by the report 
that during the period of 1] hours and 10 minutes 
the engines developed on an average 80.55 horse 
power, while the average coal consumption during 
the whole trial (including getting up steam) was 
1.83 lb. per indicated horse power per hour, the 
consumption during 8 hours 55 minutes during 
which the engines were developing 80.9 horse power, 
being estimated by Mr. Bramwell as 1.7 lb. per in- 
dicated horse power per hour, These are underiably 
excellent results, but they are scarcely so good as 
engineers have been led to expect from the Perkins 
engine working with a boiler pressure of 340 lb. to 
370 lb. per square inch. 

Jt is somewhat unfortunate that Mr. Bramwell in 
testing the Perkins engine should have adopted the - 
coal consumption as the sole measure of economy, 
as by his doing so it is rendered impossible to 
separate the performance of the. engine and boiler. 
It is possible that Mr. Perkins may have preferred 
his system of engine and boiler construction tested 
as a whole; but however this may be, it is to be 
regretted that during the trials of the Anthracite 
such observations were not made as to enable an 
opinion to be formed of the practical value of steam 
at very high presssures, apart from any question of 
boiler efficiency. Under the circumstances, all that 
can be done is to attempt to form some idea of what 
the efficiency of the boiler really was, In Mr. 
Bramwell’s report the dimensions of the boiler of 
the Anthracite are not recorded, but through the 
courtesy of the Perkins Engine Company we are 
able to give them. The boiler then is fourteen 
* sections” in width, while there are seven rings of 
tubes in the firebox, and ten layers of tubes above, 
the straight tubes above the firebox being 4 ft. 7 in. 
long. The tubes are 3 inv. in diameter outside and 
2} in. inside. A reference to the engravings of the 
Perkins boilers of the yacht Wanderer, which we 
published on page 472 of our twenty-eighth volume, 
will make the general arrangement clear. The boiler 
of the Anthracite has altogether 633 square feet of 
heating surface, and 15 square feet of firegrate, the 
ratio of grate to heating surface being thus 1 : 42.2. 
The total coal consumption recorded by Mr. Bram- 
wellis 1697 lb. during the trial of 12 hours 3 minutes, 
it being thus at the rate of 9.41b. per square foot of 
grate surface per hour, or 0.222 Ib. of coal per hour 
per square foot of heating surface. The boiler was 
thus very easily worked, and considering the high 
nares of coal used, and the fact that the feed was 

rawn from the hot well, there is every reason to 
believe that the evaporation per pound of coal was 
high. Probably we shall be erring on the side of 
moderation if we put down the evaporation at 104 lb. 
of water per pound of coal. 
The mode of trial adopted by Mr. Bramwell does 
not admit of the coal used in getting up steam 
being separated from that actually expended in 
making steam during the run, but for our _ 
we may assume the coal consumption estimated by 
Mr. Bramwell as taking place between 7.50 a M. and 
4.45 P.M., viz., 1.71b. per indicated horse power per 
hour. With an evaporation of 10}1lb. of water per 
pound of coal this would give a consumption of 
1.7 X10.5=17.85 lb. of steam per indicated horse 
power re hour. This is a very low consumption, 
particularly when the moderate size of the Anthra- 





cite’s engines is considered, but we cannot 4 
thinking that it would be very closely approached, 
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if, indeed, not equalled, by a compound engine of 
the modern type working with steam at 80 Ib. or 
90 lb. pressure. In saying this it is only fair to add 
that we consider the Anthracite’s engines were not 
tested under circumstances calculated to show the 
highest economy as far as the consumption of steam 
per horse poweris concerned. We believe that they 
would have done better if they bad been more 
heavily loaded ; as it was, the power developed was 
(notwitbstanding the high boiler pressure) only 
about equal to that which would have been de- 
veloped by an ordinary compound marine engine 
with the same size of low-pressure cylinder, working 
at the same piston speed, and with a boiler pressure 
of but 701b. or 801b. per square inch, An inspection 
of the indicator diagrams taken from the engines of 
the Anthracite by Mr. Bramwell, shows that exces- 
sive throttling took place between the boiler and the 
high-pressure cylinder, the difference between the 
boiler pressure and the initial pressure in the cy- 
linder being rarely less than 170 lb. per square inch. 
Thus, with a boiler pressure of 340 1b. to 370 1b. per 
square inch, the initial pressure in the high-pressure 
cylinder was always under 200 lb. Of course the 
low power at which the engines of the Anthracite 
were worked during Mr. Bramwell’s experiments 
was favourable to the performance of the boiler, 
and it is quite possible that, taking the engine ani 
boiler together, the load may have been well chosen 
to secure a low fuel consumption. At the same time 
the work demanded from the engines and boiler 
during the trial was undoubtedly much easier than 
that which steamship machinery is generally called 
upon to perform in regular practice. 


BARROW HEMATITE IRON AND 
STEEL WORKS. 

Wuen the Iron and Steel Institute held their 
meeting at Barrow in 1874, we gave a lengthened 
account of these works (see ENGINEERING, Vol. xviii., 
page 228). During the past six years, although 
the general plan remains the same, a large number 
of improvements have been made, and we there- 
fore propose to supplement our previous article, 
so that our readers may have a more correct im- 
pression of. the works, as they will be seen next 
week during the visit of the members of the Insti- 
tution of Mechanical Engineers. To aid in this we 
publish this week on page 96 a perspective view 
of the works, and also on page 97 a general plan 
showing their arrangement. 

At the iron works two considerable alterations 
have been made. The long row of fourteen blast 
furnaces has been reduced to twelve, and changes 
have been necessitated by the introduction of the 
“ direct process,” which involves the transportation 
of the iron molten from the blast furnace direct to 
the Bessemer converter. 

The four oldest blast furnaces, Nos. 1, 2, 3, and 
4, have been entirely pulled down, and on the ground 
they occupied two new ones have been built, one 
of which is not yet in blast. It will be remembered 
that Nos. 1, 2, and 3 furnaces were much less in 
height than the remainder, but now the whole 
twelve are practically on a level, and there is a com- 
municating gallery for the total length. The two 
new ones are 62 ft. in height, with boshes 214 ft. in 
diameter, and therefore of the same dimensions as 
the two at the other end of the row, which were the 
newest in 1874. The hot air apparatus for the two 
recent furnaces consists of three Whitwell stoves, 
50 ft. high by 18 ft. diameter. All the other fur- 
naces have the ordinary pipe stoves with the excep- 
tion of two, which are fitted with five Cowper 
stoves. In addition to the row of twélve furnaces 
there are two others, at a separate works, about 
half a mile distant, of the same dimensions as the 
new ones justdescribed. ‘The whole of the furnaces 
have close tops on the bell and hopper system. 

To carry out the ‘direct process” a siding has 
been constructed at the iron works in a cutting 
about 9 ft. deep at the base of the line of the pig 
beds, inside the boundary wall. Into this two or 
three wagons are shunted at a time; they are of 
simple design, and specially arranged for the trans- 
portation of the molten metal; they each have in 
the centre a ladle capable of carrying, if necessary, 
1] tons or 12 tons of metal, though about 8 tons is 
the usual quantity. Formerly the ladles were placed 
at one end of the wagon, and were balanced by 
weights at the other end ; but the new design works 
better, and is of course much lighter. The metal is 
run from the furnace the whole length of the pig 
bed down an ordinary channel in the sand, toa 
point where there is a movable spout, over which 














the molten iron falls into the ladle. If desired the 
whole charge need not be taken from one furnace 
alone, but a mixture of the products of different fur- 
naces may be made. When sufficient iron is in the 
ladle the channel is stopped, and the rest of the cast 
is allowed to run in the usual way for the manufac- 
ture of pigs. No difficulty is experienced as to the 
chilling of the molten metal; a small quantity of 
coal dust is sprinkled over the top, and the iron 
arrives at the steel works without any injurious loss 
of temperature, From the twelve furnaces the 
molten iron travels about a mile to the steel works, 
having to run to a junction, but from the two 
isolated furnaces the distance traversed is nearly 
two miles, and even in this length of journey no 
inconvenience has been experienced by the metal 
becoming cold. 

It will be remembered that one of the most in- 
teresting discussions at the 1874 meeting of the 
Tron and Steel Institute was in reference to the 
practicability of transporting the molten iron from 
the blast furnace to the Bessemer converter. The 
system had been even then tried, and had succeeded, 
on the Continent, but in 1874 it was believed that, 
at least in England, the process would be too 
hazardous. Even if the practical mechanical diffi- 
culties could be overcome at those works originally 
designed for the old system, it was considered by 
most of the steel-makers that it would be impossible 
to obtain constant results from the blast furnace, 
and to make steel from iron, the nature of which 
was unknown, would be too dangerous a leap in the 
dark. Within the last half-dozen years, and within 
a mile of the scene of this discussion, the question 
has been practically settled on a scale of the greatest 
magnitude. Thirteen of the Barrow furnaces are 
now in blast, and the yield is over 6000 tons per 
week ; of this quantity more than a third goes to the 
steel works, and now none is in the form of 
pigs, unless to fulfil some order where reheated iron 
may have been stipulated. In regular working it is 
known beforehand what will be the quality of the 
iron, and there has been no difficulty in this respect. 
Doubtless the large number of furnaces at Barrow 
is a great advantage, as if any of them are tem- 
porarily not in working order, the iron for the 
converters can be obtained equally well from other 
furnaces, It is quite peut that at small works, with 
not more than two blast furnaces, more or less serious 
invonvenience might arise by the tempo de- 
rangement of one or both furnaces, which could only 
be effectually guarded —t by heavy stocks of 
pig iron, and much extra plant in cupolas, &c,, which 
would mean a large amount of capital usually lying 
idle. 

Within the last two or three years a considerable 
quantity of spiegeleisen has been made at Barrow, 
but the manufacture is intermittent, and almost, if 
not quite, exclusively for the company’s own require- 
ments. 

The deposition of slag, to which we referred in 
our previous article, 8 On a , and since our 
visit in 1874 a considerable tract of ground has been 
reclaimed from Walney Channel, and lines of rail- 
way may now be seen where the tide flowed six 
years ago. 

The mineral supply for these works is under very. 
much the same conditions as in 1874. The Barrow 
Company still remain the largest raisers of iron ore 
in the district, and their mines yield about 400,000 
tons of red hematite annually. The production in 
Furness of this valuable ore has not materially 
altered for several years, although individual mines 
have had fluctuations in fortune, The members of 
the Institution of Mechanical Engineers will have 
opportunities of visiting all the largest and most in- 
teresting mives in the district, except the Stank 
mines of the Barrow Company, which would be of 
special interest ‘to mechanical visitors in consequence 
of the powerful pumping appliances necessitated by 
the enormous quantity of water, which has oc- 
casionally risen to 2500 gallons a minute, The mem- 
bers of the Institution are to visit the Lindal Moor 
mines of Messrs. Harrison, Ainslie, and Co., where, 
in the immediate mre Tap wren and possibly at the 
same place, hematite been worked for 300 years, 
and the mines are still extremely valuable and pro- 
ductive, This firm are the only makers of 

iron in Great Britain; they have three furnaces in 
the Lake District, one in Hampshire, and one in 
Argyllshire, all placed for the convenience of the 
charcoal supply, and only one or two are in blast 
simultaneously ; the quantity of iron made is small, 
but is of the highest quality. The Park mines of 
the Barrow Company and the Roanhead mines 


belonging to Messrs. Kennedy Brothers adjoin, and 
both are extremely productive; the Park mine has 
been the richest find in the Furness district. The 
mines of the Hodbarrow Mining Company politi- 
cally are in Cumberland, and therefore are not 
reckoned in Furness, but physically they belong to 
the district ; pes also are to be visited, and will 
a repay exploration ; the deposit is very large, 
and the quality of the ore is rich even for Cumber- 
land hematite. 

For the Barrow Works the company formerly 
obtained the whole of their coke from Durham, but 
latterly a portion of their supply bas been derived 
from their own collieries near Barnsley. ‘The flux 
used in the furnaces is the mountain Tissesteme of 
the district, and it is in caverns and fissures of this 
rock that exist the it masses of red hematite, 
which were the foundation, and are the mainstay of 
the fortunes of Barrow. 

Between the iron and steel works an experimental 
group of Coppée coke ovens has been constructed, 
This Belgian system of making coke has long been 
extensively adopted on the Continent, but has not 
made very great advances in England. When this 
group of ovens was erected at Barrow very few 
others were in existence in Great Britain, and none 
perhaps gave the system a fair trial. It may be pre- 
sumed that at Barrow the experiment was fairly suc- 
cessful, as the Barrow Company have built several 
other groups at their Barnsley collieries. The Barrow 
group consists of thirty ovens, each 30ft. long by 
18 in. wide ; the Barnsley groups have been slightly 
modified in the directions indicated by the practical 
working at Barrow. By this system, with suitable 
coal, over 75 per cent, of coke may be obtained in 
twenty-four hours’ working. 

The steel works are parallel to the iron works, 
but are separated from them by a space partly 
occupied by the Furness Railway Company, whic 
thus has direct access to the works. In the main 
features the steel works continue as in 1874, but 
there are a number of minor changes. The chief 
alterations are the reduction of the number of con- 
verters, the erection of cogging mills with the con- 
sequent removal of some of the hammers, and the 
recent introduction of the Siemens-Martin process. 
In 1874 there were eighteen Bessemer converters 
at work, the largest number ever erected at one 
works, A few years ago the world of steel-makers 
was astonished by the prodigious output obtained 
in America from each converter, That far more 
converters were then used in England, beyond what 
was necessary, is very significantly proved by the 
fact that the eighteen converters at Barrow have 
been reduced to: twelve, two of which are never 
used, and doubtless even less than ten would suffice 
for the production of the steel, which by the Bes- 
semer process is from 2000 tons to 2500 tons per 
week. In No, 1 shed, the oldest part of the works, 
there were four converters; of these two are not 
used, and we understand they will shortly be dis- 
mantled. In No. 2 shed the six converters remain 
as they were. But in No. 3 shed there are now 
only two, where formerly there were eight. 
Raised sidings have been constructed to enable the 
locomotives, with the molten metal wagons, to pro- 
ceed direct to the pit hill in both Nos, 1 and 2 
sheds, and from the latter there is a communication 
with the pit hill of No. 3 shed. The wagons are 
constructed to allow the ladles to be tilted, and the 
metal is poured down a funnel and runs into the con- 
verters. The old iron melting cupolas are practi- 
cally disused, and most of them have been pulled 
down, the smaller spiegeleisen cupolas alone re- 


In the centre of the works, where the hammers 
are situated, the number of these has been reduced. 
as the major portion of the steel is now not hammered 
but cogged. The plate mill that formerly existed 
here has been removed, and the engines drive two 
cogging mills, the rolls for one being 30 in. and for 
the other 36 in. in diameter. With these mills very 
much larger ingots may be dealt with than when 
they were hammered, With the latter process the 
ingots rarely exceeded 13 ewt. or 14 cwt., but now 
they are cast. up to 35 cwt, The cogging mills 
nearly automatic there is no ulty in 


bei 
treatin these large blocks, and when the bloom is 
finished it passes from the finishing rolls by a self- 


acting set of rollers to a hammer by which it is cut 
into three or more smaller blooms to sizes that may 


be required, 
Near the ing mills is placed the arrangement 
for Mr. Alfred Davis’s plan for compressing the 








ingots by steam, and on which a paper will be read 











ENGINEERING. 


[JuLy 30, 1880, 





at Barrow next week, when we shall further refer 
to the subject. 

The Siemens-Martin process is not as yet in full 
working order at Barrow. Two 10-ton furnaces are 
in course of construction, and may be at work in 
two or three months; whilst a 5-ton furnace has 
been experimentally at work for some months. In 
connexion with these furnaces, and at the north end 
of the works, a fresh group of gas producers are 
now being built. 

With the exception of the alterations now noted 
the salient features of the steel works are much as 
they were in 1874. Small changes will be visible to 
facilitate the treatment of the metal, to improve 
the working, or to expedite its transformation from 
molten iron to the finished steel rail. Rails remain 
the staple product, but when the Siemens- Martin 
furnaces are at work the manufacture of steel plates, 
which for some years has been suspended, will 
doubtless be resumed, We should not, however, 
fail to mention the perfection in the manipulation of 
the rails, and which has enabled the company to 
enter so largely into the manufacture of the jifh- 
cult tramway rails. Very large quantities are now 
made, perhaps more than at any other establish- 
ment, where the new heavy tram sections are rolled. 
Considerable nse has been gone to for the 
best finishing tools, and special tools for grooving 
the tramway rails, which will certainly be of interest 
to a large section of the Mechanical Engineers, 

By reference to the article on page 28 of our 
eighteenth volume, and with the information now 

iven, our readers will be able to obtain a 
air impression of these extensive works, and 
those who will visit them next week will know 
aga are the modern improvements to be looked 
or. 





NOTES. 
= Se a : 

. MALLET's system of compounding locomotives 
is, we are glad to hear, shordy to have a trial in 
Germany, two engines on this system ne been 
ordered from the Schichau Works at Elbing for the 
Hanoverian State Railways. These locomotives are 
intended for local service, and have high and low 

ure cylinders respectively 7.87 in. and 11.81 in. 
in diameter, the stroke in case being 15.75 in., 
and the relative volumes being thus 1:¥.95. The 
—— have coupled wheels 44.5 in. in diameter, 
and their weight in working order will be 15 tons, 





The boilers have 5.8 square feet of grate surface, 
and 226 — feet of heating surface, and are to 
be worked at a pressure of 177 Ib. per square inch. 
We hope that M. Mallet’s system will soon have a 
trial in this country. 

Lonpon BrinGEs, 

Sir Joseph Bazalgette is one of the most fortunate 
of English engineers, for after exhibiting his powers 
in designing and carrying out the vast main 
drainage system of the metropolis, and the several 
miles length of Thames Embankment, he has 
now the privilege of reconstructing some of the 
princi Thames bridges. At present he is 
strengthening the Chelsea Suspension a by 
the addition of a third chain on either side, Messrs. 
Appleby Brothers, of Greenwich, being the con- 
tractors. He willalso shortly proceed with securing 
the foundations of Waterloo Bridge at a cost of 
40,000/., and enlarging the central opening of 
Vauxhall Bridge by throwing three arches into one. 
The most important portion of Sir Joseph’s bridge- 
work will, however, be the reconstruction of Putney 
and Battersea Bridges at an estimated cost of about 
half a million. Parliamentary powers for these 
works will be sought next session. 


Tue Tay Brine. 

The Bill for the reconstruction of ie Tay Bridge 
has been thrown out by the Select Committee, so 
that the matter will now have to stand over until 
next session. According to the plan of reconstruc- 
tion laid before the Committee, a plan for which 
Mr. Brunlees was the engineer, the clear height 
beneath the large spans would be reduced to 77 ft., 
and the spans would be carried on brick piers 
founded partly on the existing caissons and partly on 
supplementary caissons to be sunk by the side of 
those now in place. The existing piers of the small 
8 were to be strengthened. Mr. John 

ochrane, who gave evidence in favour of the 
scheme, stated that if the proposed plans were 
carried out the bridge could be rebuilt in two years, 
while if it had to be entirely reconstru four 
years would be required. The Committee, how- 
—- did not feel justified in — the — 
of reconstruction » altho ey agre 
that it was desi Ie that the bridge should be 
rebuilt, and that the present sitewas the most 
suitable, 

THe Mersey Supway. 
After a smart fight in both Lords and Commons’ 





construction of a subway for road traffic under the 
River Mersey between Liverpool and Birkenhead. 
The length of the subway and main approaches is 
13 miles, and the estimated cost’ for works is 
$85,000/. The subway is 27 ft. wide by 17 ft. high, 
and the gradients are 1 in 27 and] in 29. For the 
greater portion of the length under the river there 
is at least 22 ft. of solid rock between the water 
and the outside of ring brick arch of subway. On 
the Liverpool side the minimum thickness of rock 
is however only some 10 ft., but this is covered 
with about. 20 ft. of clay and silt—the latter being 
in practice almost as effective as the former in 
checking percolation, indeed, Brunel used silt largely 
to check percolation when constructing the Thames 
tunnel. A sum of 250,000/. is guaranteed by 
the Great Western Railway and the Corpora- 
tion of Birkenhead, and power is taken in this 
Act for the Corporation of Liverpool and the 
Mersey Dock Board to subscribe the remainder of 
the capital. Mr. Fowler is engineer-in-chief of this 
work, 


Tue UNITED STATES MERCANTILE MARINE. 


The mercantile navy of the United States, which 
at one time was in a prosperous condition, has, since 
the last twenty years, been gradually deteriorating. 
In 1861 the aggregate tonnage of American vessels 
engaged on foreign trade was 2,642,628 tons, while 
last year it was only 1,491,533 tons, divided among 
168 steam vessels measuring 156,323 tons, and 2549 
sailing vessels, The tonnage of iron vessels built in 
the United States during the last five years has been 
only 97,872, against the 1,927,710 tons of similar 
shipping built in this country. This decay does not 
show in the coasting trade and internal navigation, 
but the tonnage for these is less than in 1861, when 
it reached 2,897,185, being last year 2,678,067, 
of which 1,019,848 tons were steam vessels. Of 
the sailing vessels 13,085 measuring 804,688 tons, 
are en, on the Atlantic and Pacific coasts, 
and there are 1408 vessels collectively of 282,916 
tons on the lakes. These latter also have 868 steam 
vessels of 19,416 tons, 170 barges of 42,226 tons, 
and 548 canal boats of 44,774 tons. On the rivers 
discharging into the Atlantic and the Gulf of 
Mexico there are 2067 steam vessels, measuring to- 
gether 499,000 tons; 764 barges of 159,000 tons, 
and 658 canal boats of 58,963 tons, On the rivers 
emptying into the Pacific there are 267 steam vessels 
of 77,000 tons and 87 barges of 14,596 tons. Finally 
on the western rivers there are 1199 steamers cf 





Committees, an Act was obtained last week for the 
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249,380 tons collectively, and 1373 of 251,000 
tons. ‘ 


Tue InstITUTION OF SURVEYORS. 
The Council of the Institution of Surveyors has 
recently established a system of annual examination, 
which must be passed by all future candidates for 
admission as students, and also a more advanced 
examination for students whose term in that class of 
the Institution shall be almost expired. The first 
of these is of purely an elementary character, and all 
candidates are exempted from it who have alread 
passed the suiteiontotionn examination of Oxford, 
Cambridge, London, or any other university ; the 
candidate who obtains the highest number of marks 
will be exempt from the payment of fees during the 
term of his studentship. The second examination 
will be biennial, and each student will be required to 
prepare for that one occurring before his term of 
studentship expires. The examination will comprise 
three classes, the first referring chiefly to land 
agency, the second chiefly to valuation, and the 
third chiefly to building ; either of these classes may 
be selected, but all the subjects it contains are com- 
pulsory. Besides these, there are a number of 
miscellaneous subjects of which, at least, two must be 
selected. The examination will last during five days, 
one of which will be devoted to fieldwork, and one 
to plotting. Attached to theseadvanced examinations, 
in which 1000 marks as a maximum will be allowed, 
will be various premiums, The first is the In- 
stitution prize of 25/. to the student who obtains the 
greatest number of marks over 500. A medal and 
title of Institution Scholar will be given to the 
student who obtains the ¢ number of marks 
over 900, the distinction carrying with it the oppor- 
tunity of acquiring, during a year, practical know- 





ledge, free of charge, in a London office. A prize of 
20/. will be given to the student—other than those 

ining the above prizes—who shall obtain the 
greatest number above 500 marks. Finally, a prize 
of 15/. will be given by the President to the student 
who passes the best viva voce examination in some 
subject announced six months before. A higher 
standard of examination is also established for the 
benefit of professional associates desiring to become 
members, such examination to be held every two 
years, if a sufficient number of associates notify 
their desire to qualify; one condition will be that 
each candidate shall have been a paid assistant for 
at least ten years, or in the future for five years to 
those students who have passed the examinations 
now instituted. 


City AND GuILDs or Lonpon INstTITUTE, 

The City and Guilds of London Institute for the 
Advancement of Technical Education has just issued 
its second annual report on the technical examina- 
tion held in May last under its direction. Compared 
with the results obtained last year the progress made 
has been very encouraging. Then 202 candidates 
from 23 centres were examined on 7 subjects, and 
151 passed ; this year the number of candidates was 
increased to 816, coming from 85 centres, and 515 
passed examination on 24 different subjects. Pro- 
visions are made for examinations on 32 different 
subjects, eight only of which were neglected this 
year ; these were fuel, glass manufacture, goldsmith’s 
“ii, silversmith’s work, = gone postman bens 
ts) inting, sugar, colours and varnishes, an 
illuminating vile.” The most numerously attended 
sections were those for blow-pipe ysis, steel 
manufacture, and mechanical engineering, in which 
the numbers were 164, 115, and 100 respectively, 











a gcae 
Brick Worke Ww 
and the numbers passed 91, 39, and 76 ; next in im- 
rtance come iron manufacture, flax, cotton manu- 
acture, and telegraphy, in which the numbers of 
competitors were 83, 87, 58, and 36, of whom 27, 
69, 43, and 31 respectively passed. Of the total 
number of candidates 251 passed in the first-class, 
and 264 in the second, each class being divided 
into three grades of ‘Honours, advanced, and 
elementary.” The latter was of course the most 
numerously represented, the total being 381, the 
totals for the other two grades having been 100 
and 34 respectively. The percen of failures 
was highest in the honours grade (43.3), and least 
in the advanced grade (25.3); in the elementary 
division the failures were 38.7 per cent. The largest 
percentage of failure ete in any one subject 
was that of the iron man , while in steel 
manufacture only 33.9 per cent. failed. The silk 
manufacture section was the most successful, all the 
candidates (23) have passed, The towns furnishing 
the greatest number of candidates were Crewe (50), 
Bolton (47), Kenmare (34), and Newcastle-on- 
Tyne (26). Of the candi from Crewe 44 
entered for steel and 6 for iron manufacture ; those 
from Kenmare, of whom 14 were females, were all 
examined on flax ; with three exceptions the Bolton 
students competed on cotton manufacture, while 
those from Newcastle entered for blow-pipe analysis, 
tanning, and telegraphy. 
Tue DRAINAGE OF THE DoMBES. 

The Dombes, lying to the north-east of Lyons, 
is a district, notorious until of late years for the 
insalubrity of its climate. Lying at a low level a 
great part of its surface was covered by small lakes 
or ponds, which besides reducing the cultivable 
area of the land, increased the malarious character 
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of its climate, ‘The surface formation consists largely 
of a mixture of flints, sand, and ares cemented 
into an impervious material by alumina, peroxide 
of iron, and silex ; beneath are deposits of permeable 
gravel and broken rock. It is curious that these 
numerous lakes and marshes are of comparativel 
modern date. About the middle of the seventeen 
cen it occurred to the proprietors of the sparsely 
inhabited region to construct dams across some of 
the principal water outlets, to flood the country, 
and cultivate fishing industry in rotation with the 
wth of cereals. The custom was to develop the 
for sale during two years, and in the third to 
drain the land as far as possible for the cultivation 
of wheat. Of course, however, much of the land 
was never dry, and it was not until 1853 that 
the French Government decided to assist in the 
work of draining the district. A company was 
formed, subsidised by the State to undertake the task, 
commencing with about 15,000 acres, the Govern- 
ment eubvention amountiug to 60,000/. Since that 
time nearly 25,000 acres have been reclaimed and 
ut under cultivation, ae and a system of roads 
a been constructed, and numerous wells have 
been sunk to obtain a sufficient supply of water 
suitable for consumption. During the last twenty- 
five years 280,000/. have been expended on these 
works with very beneficial results; the population 
has increased 33 per cent; the average duration of 
life has been raised from twenty-two years ten 
months, to thirty-eight years, and the characteristics 
of the climate have been sensibly altered. ‘The 
principal expenses have been borne by the Govern- 
ment, but the investment has proved a sound one, 
since the increase of direct and indirect duties pay 
more than the normal rate of interest. Our con- 
temporary, La Nature, publishes in its current issue 
two excellent plans, one of the district before it 
was drained, and the other prepared from a survey 
in 1878. 


METEOROLOGY AND TREE GrowrH. 


At the last half-yearly meeting of the Scottish 
Meteorological Society, which was held a few days 
ago, some very interesting facts were mentioned 
and speculations raised in regard to the relation of 
the climate of Scotland to the growth of trees, by a 
paper read by Sir Robert Christison, M.D. In this 

per the author advocated the desirability of the 
Rociety instituting an inquiry into the subject 
mentioned. He wanted an organised and metho- 
dical inquiry, and if it was granted he would be 
glad to communicate a set of rules for the guidance 
of observers, such as he had in his own experience 
found to be essential. Valuable results might con- 
fidently be expected from such an investigation. 
For example, he had last autumn made some 
observations in the Wood of Dull, where his 
attention was principally directed to the larches, 
which ss e average cf the most favoured 
localities, he had found to have grown during their 
first thirty-three years at the rate of ] in. in radius 
in seven years. ‘Then, taking that rate of growth, 
and comparing: it with the growth shown in a 
section of a larch from the grounds of Glamis, 
which measured 12 ft. in girth and was 110 
ro old, he found that in the Glamis larch there 

ad been a growth of lin. during three years and 
a balf for the first thirty-two years, and that it was, 
therefore, presumable that though the trees at Dull 
now looked healthy enough, they had ceased to 
grow at a lable rate. The author also de- 
scribed the different measurements which he had 
last year obtained in Drummond Hill Wood, 
stating that at the foot of the hill he found the 
larches measuring about 85 ft. in height, and 
4ft. 10 ix. in girth ; that as an ascent was made the 
trees became smaller; but that when a height of 
800 ft. above sea level had been reached, a flat 
shelving piece of deep-soiled ground was come upon, 
where the trees were better grown than anywhere 
else, measuring 115 ft, in height instead of 85 ft., 
and 7 ft. 10in. in girth, in place of 4ft. 10in. Pro- 
fessor Archibald Geikie, who -presided, suggested 
that the question had two phases of interest—one 
perspective, the other retrospective—ivasmuch as 
while valuable for the guidance of arboriculturists 
in future, the inquiry might also yield much infor- 
mation as to the meteorological condition of past 
years. Last year, when in the great forests beyond 
the Rocky Mountains, he was struck by the uni- 
formity of growth which he found in the trecs; 
and evidently it was the care that for a long period 
before their final decay the trees which he had seen 
lying on the ground in thousands had not grown at 





all. They had exhausted the soil around them, 
until it had only needed some extra storm to uproot 
them. We feel satisfied thatsuch an inquiry as that 
suggested by Sir Robert Christison would result in 
much benefit in many directions. 


GoL_p Muine in Victoria. 

The surveyor’s report on the Victorian gold fields 
for the three months ending March last, contains 
some interesting information. The area of auriferous 

round actually occupied was 1241 square miles. 
This area is divided into seven districts, the largest 
of which is Beechworth, 340} square miles, “or 
land being the next in size with 216} square miles, 
and Castlemaine 164 square miles; the others are 
Ballarat 160, Sandhurst 143, Maryborough 128, 
and Ararat 88} square miles. ‘These areas are 
worked both for alluvial deposits and quartz, 
the number of mines being greater for the former 
than the latter; in the alluvial mines 13,373 
Europeans and 8828 Chinese are employed, while 
in the quartz mines, the numbers are 14,865 and 127 
respectively. The total value of plant employed at 
the various works is 1,857,298/., an amount very 
unevenly divided between the two classes of mining, 
since the aggregate horse power in the alluvial 
workings is 5983 and in the quartz 15,976. This 
includes all the engines used for hoisting, pumping, 
&c., as well as for working the various reducing 
appliances, and a considerable proportion is absorbed 
in driving the mills, which comprise in all 6178 
stamp heads, of which the Sandhurst district 
have the greater number—1504. Boring machines 
appear to be but little used, there being but twelve 
in operation in the alluvial workings and thirteen 
in the quartz mines. The total number of reefs at 
present proved to be auriferous is 3595, of which the 
largest number, 873, occur in the Beechworth 
district, Sandburst following next with 772. Man 
of the workings are carried to a considerable depth ; 
thus the Magdala Company in the Ararat district 
have a shaft 2333 ft. deep, the lowest level being 
2002 ft., and this is being carried still lower; the 
Newington Company in the same district are down 
1940 ft., and the Lansell’s Company in the Sand. 


-hurst district have a shaft 1476 ft.deep. The widths 


of the reefs are very variable, ranging from a few 
inches to 30 ft. ‘The total yield of gold during the 
three months endiogin March last was 96,696 oz. from 
205,221 tons of quartz crushed, giving an average 
of 9 dwt. 10.17 grs. per ton; 542 oz. from 7305 tons 
of quartz tailings, or 1 dwt, 11.64 grs, per ton, and 
3307 oz. from 1439 tons of pyrites and blanketings, 
an average of 2 oz, 5 dwt, 22.59 grs. perton. Of the 
latter class, 4 cwt. was operated on from the Gipps- 
land district, yielding at the rate of 120 oz. 12 dwt. 
12 grs. perton. Of wash dirt 154,689 tons were 
puddled and crushed, yielding 1 dwt. 17.40 grs. per 
ton, or a total of 13,342 oz. 3 dwt. 6 grs., while 
4219 tons of cement were treated, giving 5 dwt. 
9.44 grs., or 1137 oz. 14 dwt. 8-gra. The seven 
mining districts of Victoria are classified into up- 
wards of sixty subdivisions, and these again each 
comprise a number of companies, in some instances 
more than twenty, so that it will be seen that the 
searching for gold is carried on by a large number 
of independent systems. 


AMERICAN RaiLRoAD SPEEDS, 

At a recent meeting of the Franklin Institute, a 
paper was read by Mr. Barnet le Van on high rail- 
te speeds, a question to which some of the leading 
railway companies of the United States are now 
turning their attention. Exceptionally high speeds 
have been obtained with American locomotives for the 
purpose of experiment, as in the case of the “‘ Iron- 
sides,” one of the first engines built by Mr. M. W. 
Baldwin in 1832, which made 62 miles an hour on a 
trial run ; and with the “ Lightning,” a Crampton en- 
gine, with asingle pair of 7 ft, driving wheels, which 
ran 60 miles an hour on the Utica and Schenectady 
Railroad. This engine was built in 1849 by Mr. E. 
S. Norris, of Schenectady. In the same year Ross 
Winans, of Baltimore, built an engine, with 7 ft. 
chilled cast-iron driving wheels, for running be- 
tween Boston and Albany, and a speed at the rate 
of 60 miles an hour was easily made. The cast-iron 
wheels of this engine very quickly failed, and were 
replaced by the first pair of wrought-iron wheels 
imported from England. Locomotives with a single 
pair of driving wheels have been of late years quite an 
exception in the United States, not twenty such hav. 
ing been built ; but the Baldwin Locomotive Works 
have recently constructed one for the Philadelphia 
and Reading Railroad for running passenger trains at 
high speeds, and if the experiment prove successful, 








many others will doubtless be built of the same type. 
On a trial trip recently made with this engine, and 


a train weighing 148 tons, the average was 
54.73 miles per hour between Philadelphia and 
Jersey City; a distance of 89.4 miles. e return 


trip was made at the rate of 55.7 miles per hour, in- 
cluding stoppages. The maximum speed obtained 
was from Trenton Junction to Bound Brook, a ais- 
tance of 27.1 miles in 25} minutes, arate of 63 miles 
an hour. The following are the higher speeds made 
on some of the ——e American railways, includ- 
ing stoppages ; tween New York and in, 32 
miles per hour; New York and Washington, 38 
miles; New York and Albany, 35 miles; New 
York and Cincinnati, 28 miles; Jersey City and 
Germantown (Philadelphia), 49 miles; Philadelphia 
and Cl _v, 35 milea, Exceptional runs have been 
made between New York and Pittsburgh, a distance 
of 438} miles in 10 hours and 5 minutes, an average 
speed of 434 miles per hour, but there were no stop- 
pages to decrease this average, as the run was a 
continuous one, the tender being filled by water 
troughs on the road. The mean speed of passenger 
trains on railroads in the United States is now 37 
miles an hour, but doubtless the average will be 
gradually increased, At present it is half a mile 
under the speed of trains in France, and three miles 
per hour less than that made on German railways. 


Tue Parkes Museum or HYGIENE. 


The Parkes Museum of Hygiene, opened at the 
University College, London, about twelvemonth 
since, has, during the present year, attracted suffi- 
cient attention from the public to warrant the ex- 
pectation that at no distant time the collection may 
be removed from its present temporary home, and 
be developed into an important national institution. 
The museum was founded by the distinguished 


Y | physician, Dr. E. A. Parkes, who died in 1876, with 


the object of promoting a knowledge of sanitary 
law and appliances among the people, and of their 
application in domestic life. The contents of the 
museum are divided into several groups, as follows : 
Engineering and Local Hygiene, Architecture, 
Furnishing, Clothing, Food, Preservation, and Re- 
lief ; there is besides a valuable and constantly in- 
creasing collection of books. The museum, library, 
and lecture-room are thrown open free, and no charge 
is made for the exhibition of objects, but at the same 
time every precaution is taken to prevent the museum 
from being made use of as an advertising medium 
by manufacturers and inventors, In addition to 
the museum, valuable lectures are delivered on the 
various subjects connected with domestic hygiene. 
During last winter a series was delivered on Saturday 
afternoon by Professor Corfield, and Doctors Steele 
and Poore, for the benefit of working men, on 
the subject of house drainage, ventilation, lighting 
and warming, food, and management of the sick- 
room, A second series by Professor Corfield and 
Mr, Rogers Field for the members of the Lustitution 
of Builders’ Foremen and Clerks of Works, on venti- 
lation and house drainage was also delivered. The 
institution thus developing will quickly outgrow 
the limited space at present devoted to it, and the 
question of finding for it an independent home will 
soon become a pressing one. But as it is entirely 
supported by voluntary contributions, some sub- 
stantial securities must be obtained before incurring 
fresh and increased liabilities. So far indeed the 
museum has been assisted by a very limited section 
of the public, and by some of the City guilds. But 
before the usefulness of so valuable an institution 
can be fully developed, public aid on an increased 
scale must be given, and the committee who have 
recently issued their half-yearly report appear con- 
fident that this aid will not be withheld from an 
undertaking so highly calculated to promote the 
national welfare. 


Tue Errecr oF TEMPERATURE ON THE STRENGTH OF 
IRON AND STEEL. 


During the years 1877-78, Herr Kollmann carried 
out at the Oberhausen Works a series of highly 
interesting experiments on the tensile strength of 
iron and steel at different temperatures, as well as 
on the resistance of these materials to compression 
in the process of rolling in rolls of different forms, 
and the results of these experiments have lately been 
published in the Verhandlungen des Vereins zur 
Beforderung des Gewerbfleisses. We bope on an early 
occasion to be able to lay before our readers full 

ticulars of these experiments, and of the modes 
in which they were conducted ; at present we only 
propose to record eome of the galiert results, The 
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materials tested were fibrous iron, iron with a fine 
granular fracture, and Bessemer steel, the samples on 
which the experiments were made being of the ordi- 
nary qualities produced at the works and not being 
specially prepared. Each of the materials named 
was tested at temperatures varying from 20 deg. to 
1080 deg. Cent. (68 deg. to 1976 deg. Fahr.), and the 
results were for the sake of comparison reduced to 
percentages of the strength of each material at the 
freezing ere of water, the strength at this tem- 
perature being taken as 100. The subjoined Table 
gives a condensed summary of the results. 




















Temperature. | 
| Fibrous (Fine Grained er 
a ee ae Tron. Steel. 
Cent. Fahr. | 
deg. deg. 
% 2 100 100 100 
100 212 | 100 100 100 
200 | 392 | 9% 100 100 
300 572 | 90 97 94 
500 932 38 44 34 
7 1292 | 16 23 18 
900 1652 6 12 9 
1000 1832 4 7 7 
It will be noticed from these results that at 


temperatures corresponding to the highest steam 
pressures in general use, the strength of Bessemer 
steel and fine-grained iron is unimpaired, while that 
of fibrous iron suffers but very slightly. Above 
about 400 deg. Fahr. Bessemer steel appears to lose 
strength less rapidly than fibrous iron, and fine- 
grained iron less rapidly than steel, although the 
figures relating to a temperature of 500 deg. Cent. 
show at that particular heat a greater loss of 
strength for Bessemer steel than for either of the 
other materials. If, however, the general bearing 
of the figures be considered, it appears probable 
that this exceptional result was due to some ex- 
perimental error. A more important matter is that 
the experiments show that between the temperatures 
of about 600 deg. and 1000 deg. Fahr. a most rapid 
and important loss of strength takes place in all the 
materials tested, a fact which strongly indicates the 
danger of overheated boiler plates. We shall have 
more to say on this subject when we deal with Herr 
Kollmann’s experiments at length. 


Tue FILTRATION OF LONDON WATER. 


In his report on the water supplied to the metro- 
lis during the month of June, Lieutenant-Colonel 
lton comments upon the absence of any official 
standard of filtration, the result being that purely 
arbitrary and somewhat indefinite terms, such as 
‘‘turbid,” “slightly turbid,” &c., are employed to 
express the appearance of the water, and these 
terms have different values with different examiners, 
The establishment of a ‘‘ standard of quality” is, he 
considers, particularly desirable. In the absence of 
any better standard, it has during the past eight 
years been considered that a rate of filtration not 
exceeding 540 gallons in 24 hours per square yard of 
area of filter bed is effectual for the London water, 
and an examination of the monthly returns shows 
that most of the metropolitan companies keep 
within this rate. The rate stated, namely, 540 gallons 
per square yard per day of 24 hours, is equal to 
23 gallons per square foot. per hour, while we find 
from the June report that the maximum rates of 
filtration per square foot per hour of six of the com- 
ies during that month were as follows: New 
iver, 2 gallons; East London, 14 gallons; South- 
wark and Vauxhall, 1} gallons; West Middlesex, 
14 gallons; Grand Junction, 24 gallons; and Chelsea, 
1} gallons, These are all well within the standard, 
but in the case of the Lambeth Company the 
maximum rate was no less than 43 pe tl per 
square foot per hour. This og my has at 
present only four acres of filter beds, but new beds 
with an area of eight acres are being constructed 
at Thames Ditton, and on their completion the 
company will have good filtering power. The Kent 
Company deriving their water entirely from the 
chalk, require no filters. In the case of the other 
perm mony the thickness of the filtering material 
employed in the beds varies considerably. Thus 
the New River Company employ a thickness of 
5 ft. 3 in., made up of 2 ft. 3in, of sand and 3 ft. of 


gravel, increasing in coarseness towards the bottom ; | b 
the East London use a thickness of 3 ft. 6 in., com- 
posed of 2 ft, of sand, 6 in. of hoggin, and 12 in. of 
coarse gravel ; the Southwark and 


auxhall a thick- 








ness of 5 ft. 6 in., comprising 3 ft. of Harwich sand, 
12 in. of hoggin, 9 in. of fine gravel, and 9 in. of 
coarse gravel; the West Middlesex a thickness of 
5 ft. 6 in., made up of 2 ft. 3 in. of Harwich sand, 
12 in. of Barnes sand, and 2 ft. 3in. of gravel 
screened and arranged in layers of different sizes ; 
the Grand Junction, a thickness of 5 ft. 6 in., com- 
posed of 2 ft. 6 in. of Harwich sand, 6 iv. of hoggin, 
9 in. of fine gravel, 9 in. of coarse gravel, and 12 in. 
of boulders; the Lambeth, a thickness of 7 ft. made 
up of 3 ft. of Thames sand, 12 in. of shells, &c., and 
3 ft. of coarse vel; while, lastly, the Chelsea 
Company use a thickness of no less than 8 ft., com- 
prising 3 ft. 3 in. of Thames sand, 3 in. of shells, 
., and 4 ft, 6 in. of gravel. 


Tue Livapia’s STEEL Borers. 

Far more has been said in private than in the press 
in reference to the recent failure of the steel boilers 
of the Russian yacht Livadia when under hydraulic 
pressure. The vity of the failure to a large 
extent justified the reserve which has been exercised, 
and we have been disposed to refrain from any 
comment until the parties immediately interested 
had come to satisfactory arrangements. It must 
not be forgotten, however, that the public have an 
interest in all that concerns the behaviour of steel, 
which exceeds even that of the steel maker or steel 
user, and we trust that in this icular case which 
appears to have novel features of its own, the builders, 

essrs. J. Elder and Co., and the steel makers, Messrs. 
C. Cammell and Co., will see that the matter is 
throughly searched to the bottom, and that the public 
will have the benefit of the experience so acquired. 
Briefly stated the facts are as follows: The Livadia 
has ten cylindrical boilers 14 ft. 3 in. in diameter 
and 16 ft. long. The shells of these boilers were 
made of steel manufactured by Messrs. Cammell and 
Co. on the Siemens-Martin process. The plates 
were } in. thick, and the boilers were intended to 
work at a pressure of 75 lb. per square inch. They 
were all nearly completed, and it was intended to 
test them all by hydraulic pressure to 150 Ib. per 
inch, or twice the working pressure. In testing the 
first of them, when the water pressure had reached 
120 lb. per square inch, the shell of the boiler burst, 
and it was found that the plates had torn across one 
plate through a line of rivet holes, and extended 
across the solid part of the adjacent plate. 

The first impression would of course be that the 
material was defective, and in consequence the 
shells of the whole of the ten boilers were condemned, 
and they have since been replaced by steel shells, 
the steel being manufactured by the Steel Company 
of Scotland. Some of these boilers have since Soon 
tested and proved quite satisfactory. 

The most puzzling part of the business is that all 
these plates had been tested and withstood the usual 
tests at the steel makers, and had afterwards been 
tested carefully at the builders’ yard, and no fault 
can be found with the workmanship, which is of the 
usual high-class found at Messrs. Elder and Co. 
None of the usual causes of fracture, such as local 
heating or punching without subsequent annealing, 
drifting, or unduly distressing the material, appear 
to have existed in this case; the material having 
been in fact returned to the makers after P seeryerne 
and annealed before being rivetted up. e ques- 
tion of course arises as to the mode of annealing 
adopted, as the result would appear to indicate some 
change in the quality of the material perhaps locally, 
arising from the process of rivetting or annealing 
We trust the matter will be thoroughly investigated 
in the interest of all who are concerned iu the use 

of steel for boiler making. 


Tue DISAPPEARANCE OF THE THERMAL SPRINGS AT 
11Z, BoHeEmiA. 


It will be remembered that some time ago (vide 
pages 198 and 240 of our twenty-seventh volume), 
we gave an account of the disappearance of the 
thermal springs at Teplitz. The owners of the 
drowned collieries at Osseg, near Teplitz, having 
after some delay obtained permission to pump out 
their pits, set to work almost a year ago, namely, 
on September 15, 1879. Since that time the pump- 
ing has been going on steadily, although at a slow 
rate. Lately the owners had even succeeded io 
obtaining a pecuniary subvention from the Austrian 
Government. At the end of last.month, however, 


egan to sink, and the pit owners were ordered 
to stop their work at once. They protested, but 
at first without result, although it was a matter of 
course that by a prolongetl stoppage of the pumping 


. | centage of total elongation u 


the level of. the thermal springs of Teplitz again} 






operations most of the work hitherto done would 
be lost. On the 9th inst., however, the pit owners 
succeeded at last so far, that they were allowed to 
resume the pumping. But they are obli to 
maintain the water level at a minimum height of 
168 metres above the sea level. The annexed sketch 


“7 








150-90 





136-80 


Thehaights gwervare above the Adriatic Sea 





64-88 
shows the enforced minimum water level in reference 


to the various pits. The height of water above the 
pit bottom will be : 


Metres. 
In the Nelson » eee one 83.12 
»  Fortscbritt 31.20 
” Victoria aoe eee 17.30 
”» eae oss ove ove 6.80 
2.75 


Thus the Nelson and Fortschritt will remain drowned 
to a considerable extent during the bathing season. 
Although the present state of things is an improve- 
ment upon the original order, and the opposition of 
the pit owners has succeeded so far, yet the enforced 
minimum water level to be maintained during the 
bathing season involves a serious loss to the pit 
owners, and it is to be hoped that they will also 
succeed in obtaining a pecuniary compensation. 


Testing METALS BY TENSILE STRAIN. 

In a paper recently communicated by M. J. Barba 
to the Société des Ingenieurs Civils, the author 
deals in a very complete manver with the behaviour 
of test specimens of metals under tensile strain, and 
with the effect of the form of such specimens on the 
results obtained. The form of the heads of the test 
pieces have in many cases a considerable influence 
on the results, and M, Barba considers it desirable 
that this influence should be eliminated by the em- 
eae of long test imens, the observations 
or elongation being made in the central portions of 
the specimens, this central portion being united to 
the ends by slightly enlarged portions of a cy- 
lindrical or slightly conical form, ‘To reduce also 
the effect of the ‘striction”—or local elongation 
just prior to fracture—on the total elongation, 
the ratio between the cross section and the length 
of the specimen should be as large as possible. M. 
Barba has made sonie very careful experiments on 
the change of volume of ens under strain, 
but he has found that although there is ap tly 
a minute augmentation of volume, yet t this 
augmentation is so slight as to have no practical 
value. In the case of samples of plates, the ratio of 
the width of the sample to its thickness is found to 
have a very sensible influence. Thus with one 

articular class of steel, samples having a width of 

, 2, 3, 4, 5, 6, 7, and 8 times their thickness were 
tested ; the results showing a slight but somewhat 
irregular variation in the limits of elasticity and 
breaking weight, but a steady increase in the per- 
to a width of sample 
equal to six times the thickness, after which the 
elongation again decreased. Thus with the width 
of sample equal to the thickness the total elongation 
was 31 per cent. ; with a width of twice the thick- 
ness it rose to 34 cent,; with three times the 
thickness to 35 per cent. ; with four times the thick- 
ness to 37.2 per cent.; with five times the thickness 
to 89 per cent; and with six times the thickness 
to 40.8 per cent. With widths of seven and eight 
times the thickness, on the other hand, it sunk to 
38.5 and 34.5 per cent. er. The influence 
of the width of sample on the ultimate strength of 
the material M. Barba further tested by experi- 
ments on soft steel and copper, These experiments 
showed a gradual decrease both in the limit of elas- 
ticity and ultimate resistance with increase in width 
of samples, the decrease, however, being more 
marked in the case of the steel than of the soft 
copper. Thus, in the case of the steel an increase 
in ‘the ratio of width of sawple to thickness, from 
1.98 to 9.8, reduced the limit of elasticity from 
18.16 to 17.52 tons per square inch, and the ulti- 





mate strength from 27.11 to 25.52 tons per square 
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an increase in 


inch, while in the case of the cop 
rom 1.63 to 7.6, 


the ratio of width to thickness, 
only reduced the limit of elasticity from 5.33 to 
5.08 tons, and the ultimate strength from 15.24 to 
14.7 tons per square inch. riments on notched 
bars gave some interesting results, some of the bars 
having recesses or blunt notches formed on them, 
while others were sharply nicked, some on two, and 
others on four sides, e nicked specimens natu- 
rally gave way without any sensible elongation, but 
their resistence per unit of area of section left by 
the nicking was very materially increased as com- 

with that of the unnicked bar, the resistance 
of the sample nicked on all sides rising to 38.35 tons 
per square inch, while the unnicked bar gave way 
at 26.67 tons. The effect of duration of strain was 
also found to be considerable, and to prove this M. 
Barba carried out some tests of similar material in 
three ways. Thus, in one mode of test, the fracture 
of the test samples was effected in 2} minutes; in 
the second case each experiment was made to last 
continuously for 75 minutes; while in the third 
gradually increased strains were applied at intervals 
of five minutes, there being ten such applications of 
strain required to break the bars, ‘The mean re- 
sults of these experiments were that the bars 
rapidly broken failed under a strain of 24.98 tons 
per square inch, with an elongation of 32 per cent. ; 
the samples broken in 75 minutes had a breaking 
strain of 23.62 tons, with an elongation of 34 per 
cent., while those broken by repeated application 
of strains gave way with a strain of 26.25 tons, with 
an elong ation of 35.75 per cent. 


WEATHER PREDICTION, 


If weather prediction be regarded as an art based 
upon the science of meteorology, it does not appear 
that the art is very successful, however much im- 

roved the science may have been during late years. 
Dar official meteorologists are no more able to 
foretell the weather now than they were twenty 
years ago; perhaps they are even less able, for 
Admiral Fitzroy professed to forecast the weather 
for two and even days in advance, whereas now 
the Royal Society savans can only pretend to 
twenty-four hours’ fers mag They even acknow- 
ledge themselves ecking their own work, that 
their short guesses at futurity have only an accuracy 
75 per cent. Have meteorologists then neglected 
the search for the key to weather prediction? 
Probably this is the case, for the missing link has 
again and again been pointed out, and it does not 
appear that any researches have been made with a 
view to find it. 

In the twelfth volume of the reports of the 
British Association for the Advancement of 
Science, Sir John Herschel wrote: “It would 
be no small meteorological discovery, if, by the 
study of the characters and progress of barometrical 
fluctuations, we could either make out any law of 
the greater ones which would enable us even roughly 
to predict them, or any peculiarity in their physiog- 
nomy by which we could recognise them in their 
earlier s , as by this we might possibly be led 
to the p ion of great storms.” 

In “ Principles of Weather Forecasts,” by R. 
Strachan, 1868, the above is quoted with the remark, 
* Tf the law of barometric variations were known, or 
if any law of periodicity as regards barometric 
maxima and minima could be established, then the 
forecasting of weather could be reduced to a very 
accurate system,” 

Ina * port on Strong Winds and Barometrical 
Differences,” by R. H. Scott, 1869, it is stated that 
‘the whole distribution of atmospherical pressure 
is known to be subject to a motion of translation 
over the earth’s surface, but of this motion the 
direction and the rate vary, from day to om odrgl 
considerable extent, and in a manner independent of 
each other.” Again, in a lecture ‘On Recent Pro- 

in Weather Knowledge,” delivered at the 
Royal Institution, in 1873, by R. H. Scott, he said, 
‘* Almost all our storms are related to barometrical 
de i and not to elevations, The reason of 
has yet to be explained by mathematicians, If, 
therefore, we knew about an advancing depression, 
the shape (including gradients in all directions), 
direction, and rate of motion, and whether the dis- 
turbance was increasiog or diminishing in intensity, 


we should be able to form a fair j mt as to 


what parts of the coast would be most likely to feel 
a gale, and from what points of the compass.” 

eather of Thirteen Years at 
> S iety, in 


monthly pressure, temperature, rainfall, prevalent 
wind or weather—any one of them—could be known 
beforehand as to whether it would be below, at, or 
above the mean, we should be able to forecast the 
others pretty accurately.” In a subsequent paper 
he showed that ‘If meteorological science could 
give prescience of the annual value of any of the 
meteorological elements, the others could be pre- 
dicted with considerable accuracy.” 

These quotations will support the assertion that 
there is correlation between the meteorological ele- 
ments considered either synoptically, or by daily, 
monthly, or yearly means, even so far as a single 
station is concerned, as well as in relation to 
geographical distribution, and that the key to pre- 
ction is a foreknowledge of some one of them. 





FRICTION CLUTCH COUPLING. 
WE annex engravings of a type of American clutch 
coupling which is being made in this country by Messrs. J. 
Bagshaw and Sons, of Batley. The ent, which con- 
stitutes a simple disengaging gear, will be readily under- 
stood from our illustrations. Connexion or disconnexion 
can be made by it instantly whether running at a high 
= or standing, and requires very little effort. Fig. 1 
shows the application of the complitg to a line shaft. 
Figs. 2 and 3 are sections. The clutch is thrown into gear 
by the insertion of a wedge A, which opens at the levers 
BB, and thereby expands the ring O. The wedge A it 
will be noticed slides through a casting F which is keyed 


suitable recess formed in the upper of the expand- 
ing ym 4s In this way the power is transmitted from 
the to the ring C, this latter in its turn exerting its 
frictional gri the inner side of the casting D. Fig. 3 
shows the clutch as applied to wheels or loose pulleys 
The particular clutch illustrated in our tive view 
is one 2 ft. in diameter made for the Mayor of Batley, 
and it is capable of transmitting 90 horse . The 





* that if the mean 











arrangement is one which appears calculated to give ex- 





on the shaft, and which has projecting piece E entering a | cludes 





FRICTION CLUTCH COUPLING. 


CONSTRUCTED BY MESSRS. J. BAGSHAW AND SONS, ENGINEERS, BATLEY. 
Fic.! 








cellent results. The clutch is, we understand, found to 
do well as a substitute for belt gear with fast and loose 
pulleys, 








_ MELBOURNE Harbour Taust.—At the date of last ad- 
vices py sechanent, = — ne Harbour Trust had 189 
men at work on anew cnt, which will involve the removal of 
1,326,000 cubic yards of earth to secure a depth of 16 ft., the 
estimated cost being 123,000. The total esti cost of 
Sir John Coode’s scheme, including bay and river dredging 
and the new dock, will be 1,246,001. “Sir John Coode has 
furnished the Victorian Government with the supple- 
mentary report on the Warrnambool harbour works, de- 
signed to admit of a modified and cheaper scheme. 





PROPOSED Fioripa SHip CANAL.—General Gillm 
and his of engineers have just completed a survey of 
orida peninsula, pursuant 


J re . The 
estimated is 50,000,000 dols. Pith the 
canal dues fixed at 28 cents. per ton of registered tonnage, 
the tolls on a little more than two-thirds of the amount of 
tonnage which passed through the Straits of Florida during 
the last fiscal year, we are told, would enable the canal to 
its current expenses ; but, in order to pay in addition 

5 cent. interest on the construction capital, 
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HEWITT’S PLUMMER-B > can recede from them. The of the steam to} The mean revolutions from 8.30 a.m. to 6.30 p.m., 10 
WE give below vi f pee on a _ | the low- is made by an ordinary slide} hours, were 130.77 per minu and from the first start to 
De tuniiiom. dee atthehrde bate tonne’ tee ae valve on its back; this latter | the same time being 11 hours 10 minutes, the mean revolu- 
block for shafting, dc., which is being introduced by Mr. valve is worked off the upwards of the circn- | tions were 180.4 per minute. : 
W. H. Allen, of Commercial-street, Birmingham. This | isting pump rod. The surface condenser is composed of a| An experiment was made as to the transmission of heat 
plummer-block consists of a casting fitted with two hori- | number of vanised, wrought-iron tubes the boiler . This was carried out by placing 
zontal wedges, which hold between them the bearing | standing verti ’ a tube-plate, and havi within | the bulb of a in contact with the top of the 
brasses. These brasses have a cylindrical form exter- | them smaller tubes open at both ends, and p' ing up-| casing, the bulb being covered over with cotton waste ; 
nally, the axis of the cylinder being horizontal, and at | ward from a lower tu , 80 that the water from the | the result was that at the end of one hour the thermometer 
sea up -t h the central tubes, and down the | stood at 125 deg. Fahr. 
ann spaces to the inlet of the circulating a. From the start at 7.20 a.m. to 6.30 p.m., 11 hours and 
The exhaust steam is admitted into the body of the con- | 10 minutes, the engines developed an average gross indi- 
cl Mies Reo the condones stout being rasa off by | 7-28 Rus ewahenaieaiel at ened bi 
ose-' . wo m , ves ¥ 
eee ee Teenie teohateall ck ea fire having burnt itself out, the power was of course 
the upper part of the condenser. The between the — This being so I have calculated 
high-pressure piston and the upper si the intermediate w work from first to last in foot-pounds; these 
iston is in connexion with the chamber which supplies the | amount to 1,828,291,466 foot- » equivalent to 923.38 
ow-pressure cylinder. The circulating pump is worked by | horse power if exerted for one 
a beam off the low-pressure piston rod, and the air pump $ lb. 
worked by a similar beam off the intermediate cylinder I estimate the 50 1b. of wood as of about 
piston rod. - The feed ps and bilge pumps are worked one third the value of coal as fuel, say... 17 
off the crossheads of the erreulating pump and of the air. The coal 15 ewt. on oe oe gee 
pump. The reversal is effected by a link motion. nes ‘on 
steam, 6 





right angles to the line of shafting, while the wedges 
have their opposed sides hollowed to fit the cylindrical 
portions of the brasses. The effect of this arrangement 
is that the brasses are left free to tilt in the direction of 
the length of the shaft. The wedge arrangement enables 
the bearing to be very readily adjusted for height, 
and the main casting has neat oil-catchers cast on it, 








THE PERKINS ENGINE. 
WE subjoin the report just made by Mr. F. J. Bramwell 


to the directors of the Perkins Engine Company, this | cy 


report giving the results of a trial made by him of the 


engines of the yacht Anthracite, which have several times | g! 


been referred to by us recently. Mr. Bramwell appends 
to his report copies of the indicator diagrams taken durin; 

the trial with details of the working out of the areas o 
these diagrams. These calculations we have not deemed 
it necessary to reproduce, but we annex one set of the 
diagrams which will serve to illustrate their character. 


37, Great George-street, Westminster, S.W. 

(Copy). June 28, 1880. 

Gentlemen,—In sending zen herein my report of this 
date on the trial of the Anthracite made on the 22nd of 
May, I beg leave to say in explanation of the delay that 
has occurred in sending it, that that delay arises from two 
causes, one, the extremely heavy amount of calculation in- 
volved in working out the 128 di that were taken, 
and the deducing from these and the other observations, 
the rate of fuel consumption ; the other, that as I thought 
eu would be pleased to have the opinion of wy friend Mr. 
ich who was with me, it involved my sending to him 
the report for his examination and approval prior to my 


it. 

Yon will see that this trial has been of the most rigorous 
description. And I am sure of this, that before com- 
parisons can be properly instituted between the economy 
of the engines of the Anthracite, and that of engines 
of different construction, these engines of different con- 
struction should be tried with the same rigour as has 
characterised the trial upon the Anthracite. 

I am, Gentlemen, your obedient servant, 
(Signed) F. J. BRAMWELL. 
The Directors of the Perkins Engine Company. 


37, Great Comes, Westminster, 8.W., 
une 28, m 
To the Directors of the Perkins 
Engine Company, Limited. 

Gentlemen,—In acco ce with your desire, as com- 
municated through Mr. Loftus Perkins, I, on Saturday the 
22nd May, made a trial of the Perkins patent engine fitted 
on board ‘the screw steam yacht Anthracite, preparatory 
to her leaving England on her voyage to New York. 

You are of course perfectly well aware of the nature of 
the engines and boil: ra of the Anthracite, but in order that 
this report may be more readily followed, I think it well to 
state, in the report itself, the leading particulars of the 
machinery of that vessel. 


of 

The engines are of the direct-acting inverted type with 
surface condensation. Two cylinders only are used, but 
the after cylinder has two diameters of bore; the upper, 
the smaller one, is the high , and receives the 
steam from the boiler during the first half of the 
stroke, the lower, the diameter, is the medium or 
intermediate, and is supplied at 1 ke with the 
steam, which in the high pressure did the work of the 
P ing down stroke. The exhaust from the bottom of 
the after cylinder passes into a chamber, from which is 
afforded the supply to the low- re (the forward) cy- 
pa epee mr oe obtained in two 
cylinders an expansion of thirty-two times. ‘ 

The distribution of the steam in the after cylinder is 
made by three lifting double-beat valves, the upper faces of 
these valves being, however, divided into two sections. 
The valve stalks rise and fall by the action of eccentrics, 
which control the motion of the stalks downward as rs 


The cylinders and their covers are heated b 
circulating through wrought-iron pe cast into the thick- 
ness of the metal, and are very efficiently cleaded so as to 
prevent loss of heat. 

The boiler is the well-known Perkins boiler formed of 
successive horizontal rows of wrought tubes (3 in. external 
diameter) connected at frequent intervals by vertical 
thimbles, the whole series being contained in a wrought-iron 
double casing having the space filled in with vegetable 
black. The water gauges, one in the boiler and one in the 
engine-room, are made of flat plates of mica secured in 
frames. The boiler is supplied with distilled fresh water. 
There is a still fitted with a coil, and having its steam pipe 
in connexion with the condenser, by which the store of 
water can be distilled over for use. 

With respect to the dimensions of the engine, I was 
furnished at my request by Messrs. Hawks, Crawshay, and 
Sons, the builders of the ines, with the working draw- 
ings. These drawings show the high-pressure cylinder to be 
8in. bore, the intermediate 16 in. bore, and the low-pressure 
23 in. bore, but I was informed by Mr. Perkins that the 
linders were all somewhat s r than the foregoi 
dimensions, He has now sent me the gauges, and these 
ive the high-pressure. cylinder at 7} in. diameter, the 
intermediate as 15}jin., and the low pressure as 22} in. 
The stroke in both cylinders is 1ft.3in. The diameter of 
the piston rods (the areas of which have to be deducted from 
the area of the intermediate piston, and from that of the 
underside of the low-pressure piston) is 23 in. 

My principal assistant was on board the Anthracite on 
the Friday, and he informed me that the fire was let out 
at about 2.30 p.m. on that day, and as the result the 
boiler and water were practically cold when the fire was lit 
Ay hing 

reparations for i le weighi 
out 50 ewt. of ‘‘ Nixon’s navigation hail itbed lumps 
into fifty 1 cwt. sacks. These were ranged on deck. 
The bunkers, which were full, were sealed up both above 
and below. A spring balance was hung up on deck, close 
to the stokehold hatch, and one of my assistants caused 
each sack of coal to be reweighed just before it was lowered 
for use. The gross weight was taken, the sacks were 
afterwards separately weighed so as to obtain the net 
weight of the coal. 
pounds of dry wood were served out and two sacks 
of , and with these the fire was laid (the grate has an 
area of about 15 square feet). The fire was lit at 6.28 a.m. 
Steam was up and the engines were turned round at 
7.18 a.m. e height of water in the boiler e Was 
noted, and also the height in the hot well, the still cock 
Seng hah, tan Seal in that position. The steam stop 
valve was sealed in its wide open position. The engines 
were started, and the vessel got under way at 7.20 a.m. 
The throttle valve was put into the position which the 
engineer knew, from experience, would cause the engines 
to run at about 130 revolutions per minute after 
became thoroughly heated up, and the handle was 
into this position, the link motion being in full gear ahead. 
The engines were provided witha f 
as is used in the Navy, and there were pressure gauges 
show the boiler pressure, and the pressure in the chamber 
supplying the low-pressure cylinder, and the condenser was 
provided with a vacuum gauge. Four Richards’ indicators 
were fitted, viz., one to the high-pressure end of the after 
cylinder, one to the intermediate end of that cylinder, one 
to the top and one to the bottom of the forward, the low- 


linder. 
P'The first set of diagrams was taken at 8.22.0.m, The 
sees eC Sneene OEe otal ae is time 





as upwards, the stalks loose in close-top) 
in the valves, so that after the valves are seated the stalks 


The gross indicated horse power developed Caring the 
trial i | equivalent to 923.38 horse power exerted for an 
hour 1697 + 923.38 = 1.83 lb. of coal per horse power 
per hour, including the coal used in getting up steam. 

As acheck upon the fo from the time when the 
first shovelful of the 4th sack of coals was put on the fire, 
namely, at 7.50 a.m. to the time when the first shovelful of 
the 15th sack of coals was put on the fire, namely, 4.45 p.m. 
i.¢., 8 hours 55 minutes, the engines exerted an a\ of 
80.9 horse power; this gives the consump per 

er per hour at 1.7 lb., assuming the fire was uniform at 
commencement and of these times. The loss of 
water for the whole 12 hours was 234 gallons. 
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Convict Labour in Virginia.—The State of Virginia 
. hires out 525 convicts to work on her railways and other 
Tam, a. obedient servant, public — for whom the State receives 25 cents 

each per day. 
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MINERAL FUEL IN THE UNITED 
STATES.—No. III. 


Tue mode in which the North American conti- 
nent was gradually built up is clearly shown by 
the geological peculiarities which it presents, the 
result having been a basin-shaped formation with high 
ridges on the eastern and western coasts as shown 
in the annexed diagram (Fig. 2). ‘The bases of this 
formation—the azoic rocks—are mostly crystalline, 
granite, gneiss, mica schist, and so forth, but includ- 
ing also hard conglomerates, sandstones, and slates, 
As will be seen from the diagram, Fig. 3, the azoic 


formation, so far as is known, exists now as surface | 





was not yet formed, and the bays on the eastern 
coast south of New York were not in existence. 
Figs. 6 to 11 are diagrams illustrating some of the 
more special formations at different periods. Fig. 6 
is a section of one of the occurrences of iron ore in 
the azoic formation. In northern New York such 
beds have a thickness of from 100 ft. to 700 ft., and 
similar deposits occur in Missouri and Michigan. 
Fig. 7 illustrates the folding and distorting of the 
azoicrocks byinternal forces. These rocks are, as will 
be seen, overlaid by nearly horizontal strata belong- 
ing to the lower silurian age. Of the upper silurian 
era (see the Table we ager ym on page 66 ante), 
Fig. 8 is a section of rocks of the Niagara group, and 





























rocks over an area north of the great lakes running 
from south-east to north-west, and on the other side 
to the north-east in Labrador ; small detached areas 
also occur in the northern part of New York State, 
and in some places east of the Rocky Mountains. 
Fig. 4 shows approximately the form of the North 
American continent during the cretaceous period, 
the shaded portion in the diagram indicating the 
land not submerged. A large portion of what now 
is the eastern coast was still under water, and so 
was Florida, while the wide belt of water running 
to the north-west divided the continent, and lay 
over what are now the Rocky Mountains, then 
6000 ft. or 7000 ft. lower than they are at pre ent 
The early part of the tertiary period, Fig. 5, indi- 
cates entirely different conditions ; the whole of the 
Rocky Mountain region had been raised, but only to 
a small degree, the greater elevation taking place in 
the later tertiary period ; the coast line had assumed 
something of its present form, except that the Gulf 
of Mexico was much larger, and portions of the 
western border had yet to be constructed. Florida 
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shows the formation from the falls F to Lewiston 
heights. Nos. 1 to 4 are varieties of the Medina 
sandstone, 5 is shale, and 6 limestone of the Clinton 
group; 6 is shale and 7 limestone of the Niagara 
group. Figs. 9, 10, and 11 illustrate some of the 
more recent geological changes effected in the 
surface of the country by the action of water, 
changes created after the great geological periods. 


| Fig. 9 refers to the so-called Champlain epoch, that 


of alluvial deposits either by rivers, lakes, or the 
sea along the coast. The river valleys within the drift 
latitudes all exhibit this deposit overlying the drift, 
and consisting of earth, clay, and sand; the Con- 
necticut river, in New Hampshire, contributes some 
remarkable illustrations of this kind, the alluvium 
being deposited in regular terraces of considerable 
thickness. Fig.9 is, on the other hand, the section 
of a valley filled with this deposit from the stream, 
whose course is still in the centre of its width, the 
dotted lines indicating the former level of the bed 
which has been gradually raised. Figs. 10 and 11 
illustrate in a more remarkable degree a different 








action of the water. The former represents one of 
the canons of the Colorado river on the west slope 
of the Rocky Mountains, a canon which has a 
length of 300 milés and a depth of from 3000 ft. to 
6000 ft., the result of ages of erosion which is ever 
in progress. The rocky gorge seven miles long, and 
about 250 ft. deep, below the Falls of Niagara, is 
another instance on a smaller scale of the same re- 
sult. Fig. 11 illustrates a different action of erosion, 
in which the softer portions of the surface have been 
gradually swept away, leaving a colossal rock in the 
midst of a flat plain of such regular formation 
and design as to render it difficult to believe that 
the result is one of nature and not of art, Such 
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~ Fig. 11. 


examples are frequent in the far west of the United 
States. Resuming our review of the geological series 
we come to the most valuable and interesting—the 
carboniferous—and of this we may now give some 
general particulars. . 
American geologists divide the carboniferous 
series into four parts as follows: 1. Sandstones and 
conglomerates classified as the Waverly sandstones 
of Ohio, the Marshall, Napoleon, and Michigan 
groups of Michigan, the Catskill group of New 
York, the Vespertine of Pennsylvania, and the 
Knobstone of Kentucky. 2. The carboniferous, or 
mountain limestone of the Mississippi. 3. The 
millstone grit, a series of sandstones and conglome- 
rates, the Seral of Pennsylvania and Virginia, and 
the conglomerates of Ohio. 4. The coal measures, 
The last named yield most of the coal mined in the 
United States, although valuable beds lie below the 
millstone grit. Broadly speaking, the coal measures 


are divided into the upper and lower, and they are 
classified into six sections, following the districts of 
the basins : 
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1. The New England basin. 

2. The anthracite basins of Pennsylvania, 

3. The Appalachian coalfields. 

4. The Illinois basin. 

5. The Missouri basin, 

6. The Texas coalfields. 

We shall later on speak more in detail of these 
deposits considering them in the order of the States 
in which they occur. For the present we shall con- 
fine ourselves to a few general remarks on the 
broader classification given above, and follow the 
authority of Professor &. H. Hitchcock. 

1. TheNew England Basin. —This occupies a part of 
Massachusetts and Rhode Island, covering an area 
of 750 square miles. ‘The whole thickness of the 
carboniferous series here is estimated to be 6500 ft., 
and that of the coal measures proper 2500 ft. Com- 

aratively little coal is taken from these mines, it 
ites for the most part an almost worthless anthra- 
cite. The best worked are the Aquidneck mines, in 
Portsmouth, Rhode Island, which show eleven seams 
of coal, the maximum thickness being 23 ft. 

2. The Anthracite Basins of Pennsylvania.—This 
formation is the most interesting and valuable of 
any in the United States although it occupies but a 
yor, limited area. The divisions and extent are as 
ollows : 


Square Miles. 
The first: Southern or Schvylkill Basin 
and Mine Hill _... eco one we 
The second: Middle or Shamokin, Ma- 
honey and iehioh oa eco aa ooo 128 
The third: Northern or Wyoming and 
Lackawanna ‘sn ose wi eve 198 


Total... ose ose 472 

Ample evidence exists to show that these basins at 
one time formed a part of a continuous and unbroken 
extent of coal measures, but that they were sepa- 
rated into their present peculiar and similar forms 
by upheavals which created the rocky edges of the 
basins, the coal deposits thus cut off betweea the 
basins being gradually removed. The exact simi- 
larity in the number and thickness of the seams of 
the basins of the intermediate strata, and of the 
bed and roof rock, afford the clearest proof of the 
original uniformity of the deposits, while the up- 
heavals, foldings, and fractures which abound, give 
testimony to the violence of the efforts which not 
only change the physical characteristics of the dis- 
trict, but the nature of the coal also, converting it 
from bituminous into anthracite. As to the econ- 
tents of these basins no reliable estimate has been 
formed. Professor H. D. Rogers estimates for the 
first field, an average thickness of 100 ft. of coal, 
and for the second and third 60 ft. Dadden and 
Bannan reckon fourteen seams at Pottsville, having 
a maximum thickness of 205 ft. and a minimum of 
60 ft., the associated strata ranging from 810 ft, to 
217. ft. ' 

3. Appalachian: Coal Kields.—These deposits are all 
bituminous coal, and coveran area of 50.108 square 
miles distributed over different States as follows : 


Square Miles. 
Pennsylvania ose wee des 12,302 
Maryland ... eee 550 
Ohio ... oss se ins 10,000 
Virginia and West Virginia 16,900 
Kentucky ... ‘ee wes 8,983 
Tennessee ... eee 5,100 
Georgia 170 
Alabama 6,000 


Total . 59,105 

Professor Hitchcock points out several cha- 
racteristic features of this vast basin. It is widest 
in its most northern part—in the States of Virginia 
and Ohio — narrowing as it passes southward 
through Tennessee and the north part of Alabama, 
and increasing again in width at its termination in 
South Alabama, The northern = of the system 
is characterised by a basin-like formation, and the 
upper measures disappear almost entirely towards 
the south, reappearing only to a very limited extent 
in Alabama, The whole formation occupies an 
elevated plateau, in Tennessee, 2900 ft. above the 
sea, and falling westward until the lowest level is 
reached in the Ohio below Pittsburgh. Denudation 
and other causes have gradually caused much of the 
formation to disappear on the north and west, re- 
sulting in the present existence of numerous small 
independent deposits which at one time formed a part 
of the uniform and continuous strata. On the east 
different geologic conditions exist, and evidence 
tends to prove the occurrence here of violent up- 
heavals and disturbances which, while they protected 
the coal measures to some extent, in other places 
caused them to disappear entirely. The whole area 








of the field is subdivided by geologic movement 
into minor basins, only some of which are accu- 
rately known. In the State of Pennsylvania there 
are eight such, running, however, into the adjacent 
States; they are: 1. The Broad Top basin. 2. 
The Cumberland basin, 3. A basin commencing east 
of William’s Port, and running south and south- 
west into Maryland. 4. A basin occupying the 
north branch of the Susquehanna, and running up 
the west branch. 5. The Blossburgh basin. 6. A 
basin commencing on the Tioga river in New York, 
andrunning into Pennsylvania. 7. A large basin 
lying near Pittsburgh. 8. A large basin occupying 
a still more easterly position, In Alabama there are 
four distinct fields: 1. The Coosa, a long narrow 
field crossing the Coosa river, and running nearly to 
the boundary line of Georgia. 2. The Cahawla, the 
most southerly deposit, 3. The Black Warrior field 
lying to the east, and connecting with the Tennessee 
deposits. 4. The rest of the coal measures in the 
State are collected into a fourth basin. In Tennessee 
the measures are divided into two great basins by an 
anticlinal axis running north east. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Ir is now nearly six years since, in September, 
1874, we had to record in this journal the visit made 
to Barrow-iu-Furness by the members of the Iron 
and Steel Institute; now we have to deal in a 
similar way with the visit made by the members of 
the Institution of Mechanical Engineers who have 
during the present week been holding their summer 
meeting at ‘ow. On the occasion of our former 
notice* we traced briefly the history of the town of 
Barrow-in-Furness, and recorded its marvellously 
rapid growth; this being so, it will be unnecessary 
for us now to go over the same ground, and we shall, 
in dealing with the present meeting, endeavour 
rather to indicate the progress which has been made 
in the town and its manufactures during the last six 

ears. 

The meeting of the Institution of Mechanical 
Engineers commenced on Tuesday morning last, 
when on the members assembling for the reading 
and discussion of papers in the Town Hall, they 
were cordially received by Mr. Edward Wadham, 
the Mayor of Barrow. ‘The minutes of the pre- 
ceding meeting were then read and confirmed, and 
a list of the newly-elected members read, after 
which the President, Mr. E. A. Cowper, before 
delivering his address, called the attention of the 
members to a matter which he said the Council 
wished brought before them, this being the use after 
his name of the letters M.1.M.E. by a person who 
was not a member of the Institution, namely, Mr. 
N. P. Burgh. Of course the generally recognised 
meaning of the initials above mentioned is ‘* Member 
of the Institution of Mechanical Engineers,” but it 
appears that Mr, Burgh on being appealed to stated 
that he did not intend them to have this significa- 
tion, but employed them to stand for ‘‘ Member of 
the Institution of Marine Engineers.” We think it 
right to mention this matter as, in the first place, 
Mr. Burgh will no doubt be anxious that the true 
signification of the appendix to his name should be 
known, while, secondly, the information that such 
a body as the “ Institution of Marine Engineers” 
will no doubt be news to our readers generally. 

These preliminary matters being disposed of, Mr. 
Cowper proceeded to deliver his address, which we 
print iz extenso elsewhere in the present number, 
and to which therefore we shall but briefly allude 
here, Mr, Cowper took for his text the importance 
of enterprise amongst our manufacturers, and he 
urged the necessity of their paying every attention 
to new inventions and new modes of production if 
they desire to maintain their position during their 
competition with other nations, Alluding to the 
progress that had been of late years made—and was 
still being made—in the introduction of good means 
of technical education, he remarked that while such 
education would undoubtedly do great good, it was 
not all that was wanted. ‘The country possessed 
exceedingly rich natural resources, and what is re- 
quired is more enterprise to turn these resources to 
account, Amongst other things, he quoted the 
enormous importation of sewing machines, and the 
large trade which is being done with Belgium in 
rolled beams for building purposes, as examples 
showing that our manufacturers were in some cases 
letting trade slip out of their hands. Mr. Edward 
Williams, who rose to propose a vote of thanks to 


* Vide ENGINEERING, vol. xviii., page 184. 








the President for his interesting address, differed 
somewhat from Mr. Cowper’s conclusions. Our 
manufacturers, he considered, were not behindhand 
in enterprise, but the fact was that the world’s 
demands were now so large that England alone 
cannot supply them, and hence foreign competition 
had necessarily sprung up even in branches of 
manufacture which we had been accustomed to con- 
sider specially our own. With regard to the 
Bessemer process, which had been alluded to by Mr. 
Cowper, this had not been developed solely by out- 
siders, but had been very early taken up at Dowlais, 
where a deal of money had been spent upon it. 
The trade in rolled beams again, he stated, appeared 
to particularly suit Belgian makers, and hence they 
did the bulk of it, but such beams had been rolled 
here before the Belgian trade developed. While 
defending the enterprise of our manufacturers 
generally, Mr. Williams, however, admitted that 
we were greatly behindhand in the mechanical ap- 
pliances of our iron works, a great number of 
things being still done in such works by hand 
labour, while they could be much better done by 
machinery. This, however, he urged was the fault 
of mechanical engineers who had not come forward 
with the appliances required, Mr. John Robinson, 
in seconding the vote of thanks, inquired why the 
rolled beams should still not be made by English 
ironmasters ; in reply to which Mr. Menelaus ex- 
plained that when they commenced the manufac- 
ture of these beams at Dowlais many years ago, 
they found that there was no demand for them, 
they being unable to obtain anything but small 
occasional orders which did not pay; hence, after 
what they considered a fair trial, they gave up the 
manufacture, and converted the mill—which had 
been specially made for producing these beams—to 
other uses. Mr. Menelaus also alluded to the his- 
tory of the Bessemer process, and stated that the 
Dowlais Company had afforded substantial assist- 
ance to Mr, Bessemer in the early days of his in- 
vention, and that when later on he had perfected 
his system of manufacture they at once took it up. 
At the conclusion of Mr. Menelaus’ remarks, the 
vote of thanks to Mr. Cowper was passed by accla- 
mation, 
Tue Barrow Docks, 

A paper by Mr. F.C, Stileman “On the Docks 
and Railway Approaches at Barrow-in-Furness,” 
was then read, and this paper we publish in extenso 
on page 118 of the present issue, so that it will be 
unnecessary for us to give an abstract of it here. 
The discussion on the paper was opened by Mr. 
Ormiston, who inquired why the entrance to the 
graving dock had been placed outside the floating dock 
instead of inside as is generally considered best, 
and who remarked that the entrance to the Ramsden 
dock was good, but considered that it would have 
been better if the entrance to the Buccleuch dock, 
had been made the same depth. He also wished to 
know why the entrances to the new dock had been 
made so wide as 100 ft.; now that paddle steamers 
were not built, he considered that a width of 60 ft. 
to 66 ft. was ample. At Liverpool he believed that 
the standard width was now 60 ft. 

Mr. Strype, whospoke next, asked for further in- 
formation respecting the construction of the walls, 
and particularly respecting the difficulty which, it 
was stated in the paper, had been experienced in 
depositing concrete through telescopic tubes, while 
Mr, G. B. Rennie also asked for information respect- 
ing the different sections of the dock walls shown by 
the diagrams exhibited. In reply to this last inquiry, 
Mr. Stileman, Jun., replied that the differences were 
due to the different circumstances under which the 
work was carried out, some walls being finished in 
the dry and others having to be carried up in tidal 
water. 

The next speaker was Sir James Ramsden, who 
agreed with Mr. Ormiston that it would have been 
better to have arranged the graving dock with an 
inside instead of an outside entrance, but who ex- 
plained that this graving dock had been built in the 
early days of the Barrow docks, when first cost was 
an important matter, and it was this that led to the 
outeide entrance being adopted for the graving dock. 
The great width of entrance of the new docks was, 
he maintained, very desirable, as it very greatly 
facilitated the docking of a vessel and saved much 
time. With these wide docks a vessel could be 
docked or undocked practically without putting a 
rope ashore. The large basin was also found in 
practice to be a very desirable feature of the docks, 
and they, in fact, found that with this large basin 








they could allow vessels to enter and leave the dock 
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at the same time. They were not troubled with 
any silting up, as the water wasall tidal water, there 
being no weir. Owing to the meeting of the 
Atlantic tides opposite Morecambe Bay the tide 
rose exceptionally high at Piel, and there was a 
reflux action which had an important scouring 
effect. Any loss of water from the docks by leakage 
or lockage was made up by the Abbey Beck, a 
small stream which is discharged into the docks, 
Sir James Ramsden concluded by speaking of the 
success with which the whole of the dock work had 
been carried out by Mr. Stileman. 

Mr. Stileman, in replying to the discussion 
stated that in depositing the concrete through a 
telescopic tube it was found that the parts of the 
tubes could not be made a mechanical fit, and hence 
in working in deep water trouble was experienced, 
the cement being floated to the top. Ultimately 
they successfully adopted the plan of ——s 
from skips. In reply to an inquiry of Mr. G. 
Rennie, Mr. Stileman stated that the relative cost of 
wages for excavating by hand labour and by the 
steam navvy was on the average about as 14d. to 
4d., but to the latter cost the wear’ and tear of ma- 
chinery had to be added. During the dredging 
operations they had raised between 3 and 4 millions 
of cubic yards, while the mean cost had been about 
54d. per cubic yard. Owing to the scouring action 
of the tide, however, the cost if divided over the 
total quantity of material which had been removed, 
was only about 2d. per cubic yard. Mr. Stileman 
concluded by giving particulars of the testing of 
the girders of the swing bridges, and explaining the 
action of the spring girders of the bridges alluded 
to in the paper, and at the termination of his re- 
marks a cordial vote of thanks was passed for the 


paper. 
Tue ‘ City oF Rome.” 

The second and last paper read on Tuesday was 
one by Mr. James Humphrys on. the Inman 
steamship City of Rome, now in course of con- 
struction by the Barrow Shipbuilding Company. 
We hope io an early number to publish Mr, 
Humphrys’ paper in its complete form with dia- 
grams, but in the mean time we may give some 
of the leading particulars of the vessel to which 
it relates. This splendid steamer will, when com- 
pleted, be the largest vessel afloat with the excep- 
tion of the Great Eastern. Her dimensions are: 
length between perpendiculars, 546 ft.; length over 
all, 600 ft. ; extreme breadth, 52 ft.3in.; and depth 
of hold, 37 ft. She will have state rooms for 271 
passengers, and accommodation for 1500 emigrants, 
provision being made for carrying about 260 emi- 
grants at the fore end and 240 at the aft end on the 
main deck, and for 1000 more on the lower deck. 
The grand dining-saloon is 72 ft. long, 52 ft. wide, 
and 9 ft. high, or 17 ft. in the way of the large 
opening through the drawing-room above; this 
saloon will afford accommodation for dining 248 
person ai once. The estimated weight of the City 
of Rome complete and ready for sea is 8000 tons, 
while her displacement on 28 ft, mean draught is 
13,500 tons, so that she will have a dead weight 
carrying power of 5500 tons. Her holds, however, 
have a cubical capacity of 38,600 cubic feet, equiva- 
lent to 7720 tons measurement at 50 cubic feet per 
ton. 

In the constructive details of the City of Rome 
every endeavour has been made to insure strength 
combined with high-class accommodation. The hullis 
divided into water-tight compartments by a number 
of bulkheads, the maximum length of any one of 
these compartments being about 60 ft. All the 
bulkheads are fitted with water-tight doors of the 
Admiralty pattern worked either from above or 
below, and‘ provided with tell-tales on deck. At 
the fore end a double-bottom is provided for a 
length of about 150 ft. from the, stern to give 
greater safety in the event of stranding. The 
framing is of the ordinary type. ‘The vessel 
has two complete iron decks above,’ while the 
lower deck is complete for half its length, and 
has wide side plating for the remainder, There are 
nine tiers of keelsons running fore and aft, the five 
central ones being of uniform height, and being 
carried unbroken through engine and boiler rooms, 
The stern frame, which is now being made at the 
Mersey Steel and Iron Works, is estimated to weigh 
33 tons when finished, and will be the largest single 
forging of its kind ever made. 

_ The City of Rome will have a single screw, 24 ft. 
in diameter, driven by three sets of compound en- 
gines of the inverted tandem type, these engines 
actuating cranks set at 120 deg. Each engine has a 





high-pressure y saw 43 in., and low-pressure cy- 
linder 86 in. in diameter, the stroke being 6 ft. The 
high-pressure cylinder is supported above the corre- 
sponding low-pressure cylinder by three wrought- 
iron columns, the arrangement giving ready access 
to the stuffing-boxes, &c, ‘The cylinder covers are 
made in halves for easy removal. The valve faces 
are on the fronts of the cylinders, the valves being 
driven by eccentrics on an independent shaft 
coupled to the main shaft at each end by a pair of 
mortice wheels. The crankshaft is a built-up shaft, 
and is being made by Sir Joseph Whitworth and 
Co., of their compressed steel. It will weigh com- 
plete 64 tons, and will have main bearings 25 in. in 
diameter by 33}in. long, and crank-pins 26in. in 
diameter by 28in.long. ‘The screw shafting is also 
being made of the Whitworth compressed steel, 
and will be hollow. The intermediate shafting is 
24in. in diameter with a 14in. hole through it, 
while the propeller shaft is 25in. in diameter by 
30$ft. long, and will weigh 18 tons. The thrust 
shaft will weigh 17 tons, and will have 13 collars 
39} in. in diameter, giving a surface of 6000 square 
inches. The engine bed-plate will weigh 10) tons. 
The surface condensers contain nearly 17 miles of 
tubing, exposing 17,000 square feet of surface, and 
the condensing water will be supplied by two 
double-acting circulating pumps, 26 in. in diameter, 
with 3ft. stroke, worked by the forward and aft 
engines respectively, as are also the bilge and feed 
pumps, and the air pumps, the latter being 39 in. in 
diameter, with 3 ft. stroke. ‘There are also a large 
centrifugal pumping engine (for pumping heavy 
leaks, and which can be arranged to discharge 
through the condensers), and three auxiliary pump. 
ing engines for boiler feeding, bilge pumping, &c. 

The boilers are eight in number arranged in two 
boiler rooms of moderate size separated by a water- 
tight bulkhead. The boilera, which are of the 
cylindrical double-ended type 14 ft. in diameter by 
19 ft. long, are arranged fore and aft in four blocks 
of two each, the two central blocks being separated 
by the transverse bulkhead just mentioned. The 
coal bunkers are along the sides of the ship and 
form part of the structure ; it is intended to make 
these bunkers and keelsons water-tight so as to con- 
stitute the inner skin at the points where they occur. 
Each boiler has six furnaces 3 ft. 9 in. in diameter, 
and with separate combustion chambers. The fire- 
grates are 6 ft. long, the total area being 1080 square 
feet. Each boiler has a steam receiver 13 ft, long 
by 4 ft. diameter, The furnaces and combustion 
chambers are of Bowling iron, and the shells of iron 
made by Sir John Brown and Co., the plates being 
24 ft. 8 in. long by 4 ft, 44 in. wide and 1} in. thick, 
the weight being nearly 2} tons each. ‘he boilers 
are made for a working pressure of 90 1b. per square 
inch, 

The engines are intended to develop in regular 
work 8000 indicated horse power, but to be capable 
of devolping 10,000 horse power. The speed ex- 
pected is 18 knots per hour. The vessel will have 
four masts, and will be full ship rigged with the 
addition of the fore and aft rigged jigger mast; she 
is expected to be ready for service next summer, 

The discussion on Mr. Humphrys’ paper was 
opened by Mr. Boyd, who, in speaking of the 
design of the engines, condemned the employment 
of gearing to give motion to the countershaft from 
which the valves are driven. He also expressed 
regret that the boilers had not been made of steel, as 
the plates might have been thinner, and much weight 
might have been saved, . The next speaker was Mr. 
Ormiston, who praised the plan of placing the 
saloon near the centre of the vessel, but who con- 
sidered that in the case of the City of Rome the 
saloon was not placed so centrally as it might be. 
Mr. Ormiston also quoted some remarks said to have 
been made by Mr. Caird, to the effect that it was 
very difficult in these large ships to secure sufficient 
strength. 

Mr. Edward Reynolds, who followed Mr. Ormiston, 
challenged the statement made in the paper to the 
effect that the Whitworth system of making shafts 
was the only one giving a really sound shafting. 
The shafts made by Sir Joseph Whitworth and Co. 
were, he remarkeu, splendid; but he nevertheless 
believed that the hollow shape was wrong. Insuch 
matters he considered that we might safely follow the 

ractice of nature and he asked what trees were to be 
ound with hollow stems, or what treeshaving become 
hollow by age. failed to give way. Hollow railway 
axles, he also stated, had not been successful, while 
hollow frames although undoubtedly thoroughly 





well adapted for machine tools, would be utterly 





unsuitable for a steam hammer, as they would be 
too rigid. A steam hammer with such a frame would 
never stand in a steel works, To get the desired 
elasticity combined with strength, the material was 
he considered required near the neutral axis, In 
conclusion, he stated that larger masses than those 
named in the paper were to be seen at the works of 
his firm, and that they would be found to be per- 
fectly solid. 

Mr. Thomas Adams, who spoke next, maintained 
that Mr. Reynolds was quite wrong in the views he 
had expressed, and he referred to the fact that of 
two shafts, containing the same quantity of material, 
but one being solid and the other hollow, the 
hollow shaft opposed more resistance to torsion 
than the solid shaft in the proportion of 13 to 11. 
As regarded the use of pried a lates he had, he 
stated, made experiments for the Board of ‘Trade, 
and had found the plates of the Steel Company of 
Scotland to come out best, and to give results bette> 
than those afforded by Lowmoor plates in the ratio 
of 20.5 to12. A member next remarked that the 
examples of hollow stems such as reeds, &c., referred 
to by Mr. Reynolds, were not subjected to torsion, 
while Mr. Arthur Paget alluded to the exceptionally 
high strength of bamboo, and their powers of resist- 
ing strains of all kinds, and Mr. Shields mentioned 
that his firm were now putting in a hollow steel 
shaft of the same external diameter as the solid iron 
shaft which it replaced. 

Mr. F. Marshall, of Newcastle-on-Tyne, was the 
next speaker, and commenced by remarking on the 
great opportunity which Mr. Humphrys had of 
distinguishing himself by the construction of the 
City of Rome. With regard to that vessel, how- 
ever, he doubted whether it would not have been 
preferable to have employed twin screws instead of 
a single screw, the twin screws being driven by 
pairs of intermediate receiver compounds, The 
tandem form of compounds was not, he stated, as 
economical as the intermediate receiver class by 
1} 1b. of steam per horse power per hour. There 
was, he considered, no great objection to the three- 
cylinder arrangement, which had been adopted in 
the case of the Arizona. The gearing employed in 
the City of Rome’s engines to drive the counter- 
shaft, on which the eccentrics are mounted, was, he 
considered, objectionable, as gear should be avoided 
on shipboard, and all the efficiency of the engines 
depended upon the teeth of the wheels. The large 
eccentrics required when these were placed-on the 
shaft in the usual way were, he considered, not 
very objectionable. Asking next for information as 
to the manner in which the shaft of the City of 
Rome was built up, he added that he was himself 
now introducing hollow shafts extensively, and was 
thus specially interested in the subject. In con- 
clusion, he asked why reciprocating circulating 
pumps had been employed instead of an auxiliary 
centrifugal pumping engine for circulating the 
water through the condenser, and he also inquired 
as to the mode in which the boiler shells were put 
together. In reply to one of these inquiries, Mr. 
Humphrys eet by means of a sketch on the 
black board, the manner in which the shaft of the 
City of Rome was to be built up; but the details of 
the mode of shrinking some of the parts together 
had not yet been finally determined. 

Mr. John Robinson, of Manchester, next ex- 
pressed his surprise that the boilers of the City of 
Rome had not been made of steel, or rather, as he 
called it, ingot iron. If, he remarked, locomotive 
boilers for 450 1b. steam can now be made of thin 
steel plates, certainly marine boilers could be made 
of the same material, and of a moderate thickness. 
As far as the experience of his firm went, the mild 
steel plates made by Sir John Brown and Co. were 
particularly good, they being more even in quality 


than the Lowmoor plates, while they stood a 
higher tensile strain, ‘The Landore steel was equally 
good 


The next speaker was Mr. Daniel Adamson, who 
remarked that perhaps the selection of solid or 
hollow shafts not been left to Mr. Humphrys, 
but had been settled by the owners. The work put 
upon a hollow shaft in the process of manufacture 
was, he considered, more thorough and certain than 
that to which a solid shaft is subjected, the latter 
not being thoroughly dealt with at the centre, He 
had himself found a 3 in, hole in the: centre of an 
11 in. solid iron shaft intended fora blowing engive, 
He had also himself used: a great variety of steel, 
and he did not consider it fair of Mr. Thomas Adams 
to say that the Steel Company of Scotland's products 
were the best. Some classes of steel were best for 
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some purposes, and others for others, while it was 
also to be borne in mind that mechanical tests were 
not the only things to be taken into account, the 
chemical composition of the metal being also im- | 
portant. The great thing was to know what class of 
metal you really wanted, and if you really knew | 
this Sir John Brown and Co. were well qualified to | 
furnish what was required, As regarded the general 
design of the City of Rome's engines, he approved | 
of the adoption of the tandem type, as it gave very | 
uniform power, and was very durable. He doubted 
also whether, if properly made and tried, an engine | 
of this class would prove any less economical than | 
engines of the intermediate receiver type. He re- | 
gretted that the boilers were not being made of | 
steel, or ingot metal as he preferred to call it, and | 
he was surprised that Mr, Robinson and other loco- 
motive builders had not properly appreciated the 
good quality of this material many years ago. 

Mr. David Greig, of Leeds, who spoke next, ob- 
served that the President had been quite right when 
he said in his address that manufacturers did 
not take up new things with sufficient energy. In 
the mild steel now made they had got an admirable 
material for boilers, then why should the so-called 
iron be used for boiler making? He himself had 
not a single iron boiler in hia place, and he regarded 
the employment of iron for the boilers of the City 
of Rome as being beyond a joke. In conclusion, he 
alluded to the failure of the boilers of the Livadia, | 
recorded by us last week (vide page 99 anée), and | 
expressed a hope that the cause of this failure might | 
be ee investigated and made public. 

Next Mr. T. R. Crampton expressed his beliet | 
that the designer of large ships like the City of | 
Rome should not be too go-ahead, as the responsi- 





bility was very great. Mr. Greig’s boilers were all | as ever. 


made of thin plates, say, fin. thick, so that his ex- 
perience did not apply to thick plates. In reply to 
this Mr. John Robinson remarked that he had made | 
experiments on steel plates ] in, thick supplied for | 
locometive frames, and that these plates had given | 
results which were quite as good as those of thin | 
lates. ‘The particulars of the tests alluded to by | 

r, Robinson were next given by Mr. Welch, who | 
stated that they had shown a tensile strength of 27 | 
tons with an elongation of 27 per cent., and a con- | 
traction of area of 52 r cent. During the tests | 
the load was in very gradually, the tests 
lasting 15 minutes. Mr, Welch also remarked that 
it was now impossible to get best Yorkshire plates 
which could be relied upon to flange without show- 
ing signs of lamination, or which could be punched 
without the punched burr coming apart. He had, 
he added, been obliged during the past year to re- 
ject scores of Yorkshire plates, but no steel. 

Mr. F’. Marshall next supplemented his former 
remarks by mentioning that some iron boilers which 
he made eleven years ago for the Wyoming and 
Wisconsin were still at work and apparently as good 
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These boilers, which were made for 75 lb. 
ressure, were each 16 ft.3 in. in diameter by 23 ft. 
ong, and contained ten furnaces; the plates were 

1} in. thick with butt straps on the longitudinal 

joints, These boilers showed what good iron boilers 

could do. It would, however, have been no experi- 
ment to have put steel boilers in the City of Rome. 

He had himself made many boilers of steel plates 

gin, to}gin. thick. He had not used 1 in. steel 

plates, and he believed that }j in. plates would have 
been sufficient for ‘the City of Rome’s boilers, when 
the saving of weight in the shells would have 

amounted to 25 per cent, It was, he considered, a 

mistake to put Bowling iron furnaces into steel 

boilers as was sometimes done; he preferred to use 
steel throughout, and had had excellent results with 
boilers so made. 

Mr. E. Reynolds, also, in some supplementary 
remarks stated that he had probably made more 
built-up cranks than any one, and that there was 
no difficulty in insuring their truth with proper care. 
As regarded the keying up of the crank-pins, &c., 
he might mention that he had made a built-up shaft 
without any keys, and that it had now been satis- 
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factorily at work two years. He would not mention 
the name of the vessel, he added, as the owners knew 
nothing about it. Mr. Reynolds was followed by a 
member who alluded to the difficulty which at 
resent existed in distinguishing iron from steel, 
it being, he remarked, as difficult to.say what was 
steel, as to determine whether or not a man was 
drunk—it was only a matter of degree. To remedy 
this state of things he advocated the establishment 
of a series of grades of steel distinguished by 
numbers according to their contents of carbon. 

The President, in calling on Mr. Humphrys to 
reply to the discussion, remarked that he had him- 
self been somewhat disappointed at steel not being 
more freely used in the City of Rome, and he ex- 
pressed a hope that in the case of the next 8000- 
ton ship taken in hand, not only the boilers but 
the hull throughout might be made of steel. Mr. 
Humphrys next, in replying to the discussion, up- 
held the plan adopted in the City of Rome’s engines 
of working the valves from a countershaft driven 
by gear. There was, he remarked, such a vast 
amount of experience as to the performance of 
gearing now available, that it was perfectly easy to 
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1. Foundry. 
2. Boiler sheds. 
3. Erecting shop. 


4, Engine smithy, copper shop, and brass foundry. 


5. Offices. 


secure safety and easy running; while, moreover, 
they obtained double security by employing two 
sets of gear, one at each end of the secondary shaft. 
As regarded both ship and engines, the owners had 
left the details of the design entirely in the bands 
of the builders. Iron was used for the boilers 
because they were anxious to employ exceptionally 
large plates, and thus reduce the number of 
longitudinal joints, which even with the very best 
workmanship were apt to give trouble. Asregarded 
the saloon, the position had been fixed by the re- 
quirements of the engine and boiler rooms, and it 
would be found to be proportionally quite as near 
the centre of the vessel as in the White Star boats, 
where these central saloons were originally intro- 
duced. He could not agree with the remark which 
Mr. Ormiston had mentioned as being made by Mr. 
Caird as regarded the difficulty of making these very 
large steamers strong enough. He himself con- 
sidered there was no such difficulty. With regard 
to the hollow shaft he maintained that the system of 
manufacture was decidedly the best for securing 
perfect soundness, while he added that in place of 
such shafts being too rigid, as urged by Mr. Reynolds, 
he expected a useful amount of elasticity from them 
which was wanting in the solid shafts. Many shafts 
were broken from being too rigid. The advisability 
of adopting twin screws for the City of Rome, had 
been duly considered, and on the whole the con- 
clusion had been come to that the balance of ad- 
vantages was to be found with the single screw. 
The tandem arrangement of engines, also, he con- 
sidered to be that best adapted to the requirements 
of the case. Such engines, he believed, gave better 
economical results than the intermediate receiver 
type; but he considered that the advantage any- 
way was very small. As regarded the circulating 
pumps the owners had expressed a partiality for re- 
ciprocating pumps, and as such pumps worked well 
they had been adopted. There was, however, a sup- 
plementary centrifugal pumping engine, as stated in 
thepaper. As regarded the general application of 
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steel to shipbuilding, ships, he remarked, were not 
yet generally built of steel because owners did not | 
see how a steel ship was going to pay them better 
than aniron one. Steel ships would not be generally | 
built until the price of steel plates was more assimi- | 
lated to that of iron. 

A vote of thanks having been accorded to Mr. 
Humphrys for his paper, the meeting was adjourned, 
the members proceeding to the adjacent market— | 
hall, where they were entertained at lunch by the | 
mayor, Mr. Wadham. Luncheon over, they next | 
proceeded to the Buccleugh Docks, where a steamer 
was in readiness to convey them to the Ramsden | 
Dock, where the cutter sheds, &c., were inspected, | 
and where a refrigerating machine was seen in pro- 
cess of erection, this machine, in which the cold is | 
obtained by the expansion of ——— air, being | 
intended for cooling rooms in whi 


ich meat will be | 
stored. From the docks a short walk brought the 

members to the Barrow Shipbuilding Works, with | 
which we must next deal. 


Tue Barrow Suipsuitpinc Works. 

When we described these works in 1874 at the 
time of the visit of the Iron and Steel Institute to 
Barrow (see page 237 of our eighteenth volume) they 
had scarcely been completed, and were notin regular 
train for getting through a very large amount of 
work, Now the circumstances are entirely altered, 
and the members of the Institution of Mechanical 
Engineers found during their visit on Tuesday last 
Old Barrow Island a shipyard that has hardly a 
rival in the world for size, and for facilities for the 
construction of the tremendous ships of modern 
days. It is notorious that many, perhaps most, of 
the chief yards cannot build vessels much longer 
than those now in fashion, but the Barrow Com- 
pany are fortunate in having secured a site where 
ships a thousand feet long could be built. During 
this generation the strides in naval architecture have 
been well-nigh incredible, and as each year seems to 
demand that the size of ships should inevitably in- 
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crease beyond what was deemed the maximum twelve 
months before, we must at least assume the possi- 
bility that in another ten or twenty years the giants 
of 1880 will be looked upon as antiquated and be- 
hind the age. If at the end of that period vessels as 
much exceeding in size the City of Rome as that vessel 
exceeds the early boats of the Inman line, un- 
doubtedly most of the existing yards will be quite 
unable to build them. In this race after size the 
Barrow Company will be able to hold their own for 
an indefinite period, and before vessels are required 
larger than they can construct, it may possibly 
happen that our whole system of ocean transit may 
be revolutionised. 

Wedo not propose on this occasion to give acom- 
plete description of the Barrow Shipbuilding Works, 
rather we shall supplement our previous article. 
Barrow is a harbour in consequence of the narrow 
island of Walney, which is eleven miles long, acting 
as a natural breakwater. The intervening Walney 
Channel varies much in width; opposite the steel 
works it is very narrow, and is dry at low water, but 
further down it greatly increases in width and depth. 
Walney was certainly at one time, perhaps within 
only a few centuries, much greater in area than now, 
and was possibly joined to Cumberland, when the 
River Duddon that separates that county from 
Lancashire may have gone to sea by way of Walney 
Channel. In the channel there are a number of 
islands, the largest being named Old Barrow, which 
was divided from the mainland by a narrow channel, 
less than 200 yards wide, and dry at low water. 
This was the site selected for the first docks at 
Barrow, these being constructed by dredging the 
channel and joining the two ends of the island to 
the mainland. The splendid new Ramsden Docks, 
which we nave just mentioned as being visited by 
the Mechanical Engineers on Tuesday last, are on 
the other side of the island ; and in their construc- 
tion advan was also taken of the close proxi- 
— of another island, Old Barrow Ramsey. 

he Barrow Shipbuilding Company secured tie 
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northern half of Old Barrow Island. Their vessels 
are built on the west side, and are launched into 
Walney Channel ; they are then brought round to 
the east side into the Devonshire Dock, opposite the 
engineering department, to receive their machinery, 
and to be completed ready for sea. The perspective 
view of the establishment and the plan, which we give 
on pages 106 and 107, will explain its general ar- 
rangement, The two halves of the works are 
divided by a public road, and are connected by a 
subway. Entering by the main gateway in this 
dividing road into the shipbuilding department, we 
find ourselves in a hollow square; to the left are 
the offices, and to the right some of the smaller 
shops; opposite is the machine shed; whilst to the 
right of the square are the frame bending shed 
and smiths’ shops, and to the left the joiners’ shop 
and the sawmill, Passing through the offices, where 
there are a very fine drawing office and model 
room, we come to the joiners’ shop, 300 ft. long 
by 60 ft. wide, which is fitted with every modern 
appliance in the way of tools to facilitate work ; at 
the back of this is an immense room, 450 ft. by 60 ft., 
which is partly occupied by a sawmill, but is also 
used for spar making, boat building, and rigging. 
Above these rooms is the cabinet-making depart- 
ment, which necessarily requires a large amount of 
space in an establishment where passenger and 
emigrant ships of the largest types are equipped 
ready for sea. ‘The machine shed, 360 ft. by 100 ft., 
and the frame-bending shed, 300 ft. by 180 ft., follow 
in order, occupying the whole of one and most of 
another side of the square above described. Al- 
though supplied with all necessary machinery, there 
is perbaps nothing in these sheds calling for special 
attention. The smiths’ shop, 200ft. by 120 ft., 
contains a hundred fires and seven steam hammers, 
the former being blown by a Schiele fan. Attached 
to the smiths’ shop are shops for fitting smithwork 
and for galvanising. 

All these shops and sheds occupy less than a third 
of the ground devoted to the shipbuilding depart- 
ment, At the back of the machine shop we come 
upon the slipways, where vessels of an aggregate 
tonnage of nearly 40,000 tons are in 9 more or less 
advanced stage of construction. 
their order there are first to be noticed five gun- 
boats building for the Admiralty, the Grappler, 
Banterer, Wrangler, Espoir, and Wasp. ‘Three of 
these are on the same slip, one behind the other; 
the slip is under cover and was intended for the 
construction of yachts, for which the company is 
acquiring some considerable reputation. The gun- 
boats will be all the same size, 460 tons, with 
engines of 360 horse power. Next to the gunboats 
comes the gigantic City of Rome, which will be the 
largest merchantman afloat after the Great Eastern. 
We have already given the leading particulars of 
this magnificent vessel when speaking of Mr. James 
Ilumphrys’ paper read at the Tuesday morning's 
meeting. Next to the City of Rome is a slip 
devoted to a vessel of 4100 tons, with engines 
of 3800 horse power, to be constructed for the 
Peninsular and Oriental Cofpany, and the blocks 
for which are now being laid, Still further is the 
Furnessia of 5500 tons, 445 ft, in length, and 444 ft. 
beam, with 4000 horse power engines, built for the 


Anchor line, and which is almost ready to be! 


launched, This ship is one of a series ordered by 
the same a oy , and itis expected she will be 
able to join the fleet by the end of the year; the 
revious five, the Anchoria, Bolivia, Circassia, 
Jevonia, and Ethiopia, have proved themselves fine 
sea boats, and all are over 4900 tons. At work on 
the keel of the Furnessia, the visitors had an oppor- 
tunity of seeing a new arrangement of hydraulic 
rivetter designed by Mr. R. H. ‘T'weddell and con- 
structed by Messrs. Fielding and Platt, of Gloucester, 
ressly for this class of work. We intend shortly 

to illustrate this machine, and shall therefore for the 
present postpone givivg any description of it; we 
may however remark that it does its work admirably. 
Nothing can give so good an impression of the 
size of these large ships out of the water, as to com- 
pare the City of Rome and the Furnessia, as they 
may now be seen on the stocks, with the Aries, a 
yacht of 300 tons, placed between them, and building 
for Sir James Ramsden, who recently lost his other 
acht of the same name, also built at Barrow. 
yond the Furnessia are slips for two sister ships 
of 3800 tons and 2500 horse power, ordered by the 
Société Générale de Transports Maritimes of Mar- 
seilles ; for these the keels are laid, and the frames 
are being bent, and for them we saw in use several 
very haudy hydraulic rivetters, each attached toa 


Taking these in. 





travelling crane, the whole arrangement being a new 
one. These hydraulic rivetters were made on Mr, R. 
H. Tweddell’s system by Messrs. Fielding and Platt, 
of Gloucester. Beyond the French boats comes a 
4000-ton ship to be specially constructed for the 
cattle trade, and her frames are now being erected. 
After this vessel are two 1500-ton boats for the St. 
Andrew’s Steamship Company, and one of 2000 
tons for Messrs. Lamport and Holt. In addition to 
these the company have contracted for a second 
4000-ton ship for the Peninsular and Oriental Com- 
pany, which will be laid down on the same slip as 
the Furnessia, so soon as she is launched. This 
rapid summary of the vessels now on the stocks will 
give some idea of the amount of work in hand at 
this shipyard, and which, in several of the depart. 
ments necessitates continuous labour night and day. 
The compavy are now putting up appliances for 
electric light, which will almost immediately be in 
operation, and will be of great assistance to the 
night gangs of frame benders and keel rivetters, 
who for some time past have had to work the twenty- 
four hours round. 

We now pass by the subway to the engineering 
department, which occupies an area of ground equal 
to that of the shipyard proper. To the left in an 
isolated building is the copperamiths’ shop, the brass 
foundry, and the engineers’ smithy ; the foundry 
has seven ordinary pot furnaces, and one large re- 
verberatory air furnace for castings of the heaviest 
class ; the smithy is well fitted up, and has one 
2-ton steam hammer, and three smaller ones. 

On the opposite side of the ground are two build- 
ings, the one to the left containing the iron foundry 
and boiler shop, and that to the right is occupied by 
the turning and erecting shop. The foundry is 
250 ft. by 150 ft., and is capable of turning out the 
largest castings required for the monster marine 
engines of the present day. Here on Tuesday last 
the visitors were able to witness the casting of a 
part of the bed-plate of the City of Rome’s engines 
weighing 34 tons. In the boiler shop, which is 
the same size, are now ready the boilers for the 
Furnessia, and those for the City of Rome are in 
hand. All these are 19 ft. by 14 ft., with 1}-in. 
plates, and for the shells and tube plates we 
saw used a new and ingenious drilling machine, 
designed by Mr. Humphrys, which drills eight holes 
at once. In the boiler-shop also a number of Mr. 
Tweddell’s hydraulic rivetters are also in use, 

In the space between the boiler shop and the 
engine shop is a furnace for heating and the rolls 
for vertically bending the large plates for the shells 
of marine boilers, In the furnace just mertioned, 
which has been designed by Mr. Rogers, the 
manager of the shops, the plates are heated while 
standing on their edge, and as the top of the furnace 
is level with the ground they are readily lifted out 
by a portable crane and deposited on the bed-plate 
adjoining the vertical rolls. These rolls, which 
were made by Messrs. Scriven and Co., of Leeds, 
bend the plate in the usual way, the plate, however, 
during the whole process of bending resting on its 
| edge on the bed-plate. The arrangement is a par- 
ticularly handy one where large plates have to be 
dealt with. In this vacant space is also situated 
}the water tower for the accumulator for the 
100-ton crave, constructed by Sir William Arm- 
|strong at the dockside, for placing on board and 
fixing the machinery for new ships. We believe 
this crane has the greatest range of any other in the 

world, and only one other has equal power. 

In the engive shop may now be seen most of the 
machinery for the Furnessia, together with huge 
castings destined for the City of Rome, and many 
_parts of the engines intended for the other vessels 
|now on the stocks, The engine shop, although 
420 ft. long by 150 ft. wide, is scarcely large enough 
| for the press of work concentrated there. We give 
on page 106 a sectional view of this shop, showing 
the general arrangement of the travelling cranes, 
shafting, &c. In our previous article we referred at 
some length to this department, which has few rivals 
in the completeness with which it is fitted, and the 

erfection of the tools. A noticeable and excellent 
eature is the extent to which milling tools are em- 
ployed on heavy work. Amongst the recent addi- 
tions is a gigantic double standard slotting machine, 
by Messrs. Buckton, of Leeds, possessing many 
excellent features and adapted for the heaviest 
work, We hope to be able to describe this tool in 
detail at some future time. Another good tool is a 
very large screwing machine on Burrow’s system 
made by Messrs, Smith, Beacock, and Tannett, this 
machine doing excellent work, The company has 








ordered from Sir Joseph Whitworth the most power- 
ful lathe that we believe has ever been constructed 
for a marine engine shop, and which will weigh 
120 tons ; it is to be regretted that there has been 
some delay in its completion, and therefore the 
members of the Institution of Mechanical Engineers 
had not an opportunity of seeing it at work. 





At.the termination of the visit to the shipbuild- 
ing works, the members were conveyed by special 
train to Lakeside (Windermere), where they were 
entertained at the New Hotel by the Barrow Ship- 
building Company, the Barrow Flax and Jute 
Company, Mr. S. J. Claye, Mr. W. Gradwell, and 
Messrs. Westray, Copeland, and Co., the special 
train returning to Barrow in the evening. 


Tue Hematite Iron MINES OF THE FURNESS 
District, 

On Wednesday morning the members again 
assembled for the reading and discussion of papers 
at the Town Hall, when the first paper read was 
one ‘* On the Hematite Iron Mines of the Furness 
District,” by Mr. J. L. Shaw, of Dalton-in- Furness. 
This was a very interesting paper, and we reprint 
it iz extenso on page 121 of the present issue. The 
discussion upon it was commenced by Mr. Edward 
Wadham, the Mayor of Barrow, who supplemented 
the paper by a variety of information respecting the 
working of the iron mines in the district. Mr. 
Wadham dwelt in the first place on the vast 
uncertainty attending the mining of hematite iron 
ore, this uncertainty leading to great variations in 
the mode of working. In many cases even the hcrse 
gin described in the paper was not used, a simple 
jack rope and skip being employed for raising the 
ore. It was the uncertainty respecting the nature 
and extent of a deposit which led to the adoption of 
the mode of working described in the paper, it not 
being deemed desirable to sink a permanent shaft 
until the extent acd position of a deposit had been 
to some extent proved. The sinking of the surface 
level, which followed the ordinary method of work- 
ing, led to the accumulation of water in surface 
ponds directly over a mine, but these ponds rarely 
gave trouble, owing to the clay in the ground form- 
ing a natural puddle. If, however, leaks occurred, 
the ponds were pumped out. Mr. Wadham also 
further pe wel by means of the diagrams, the 
modes of working adopted in the district, and in 
reply to an inquiry of Mr. Charles Cochrane, he 
stated that he had never heard of coal being found 
in the neighbourhood of Barrow. 

The next speaker was Mr. H. W. Schneider, who 
informed the meeting that the Barrow Hematite 
Steel and [ron Company bad sunk a bore hole 
2060 ft. deep, but had found no coal. He, how- 
over, did not consider that the resources of the 
district were anything like fully developed; and he 
believed that great mineral wealth would still be 
discovered. Mr. Schneider confirmed what had 
been said by Mr. Wadham respecting the uncer- 
tainty of ironstone mining. At Stank they savk 
for coal, and found iron. There were at this point 
two shafts sunk some 120 years ago, these shafts 
being about 20 yards apart. Fortunately their 
mining captain chose the shaft which was nearer the 
road for his explorations; and sinking on this pit 
they found the Stank mines. Had the other pit 
been chosen the mines would have been missed. 
At another place (Park) they had raised 7,000,000 
tons of ore from a spot which was regarded as most 
improbable to contain iron. At Park the depth of 
the ore below the surface alters from 6 fathoms to 
over 25 fathoms in a length of 400 yards. Mr. 
Schneider then proceeded to describe the for- 
mation at the Park mines, there being here a 
central core composed partly of a fine white 
sand, which they found to be nearly equal to 
ganister. At a distance of 300 to 400 yards west 
from the Park mines they had discovered ore of a 
different quality from that constituting the Park 
deposit, this ore being deposited in the form of a 
solid forked vein. Mr. Schneider was followed by 
Mr, Adamson, who spoke on the geological aspects 
of the ore deposits of the district, and expressed his 
conviction that a vast amount of mineral wealth 
yet remained to be discovered. Mr. Shaw then 
replied briefly to the discussion, and remarked that 
iron formed such an important constituent in nearly 
all rocks that it was practically unnecessary . to 
assume any particular body of rocks as forming the 
source from which the iron in such deposits was 
obtained. At the conclusion of Mr, Shaw’s remarks 








a vote of thanks was accorded to the paper. 
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THe MANUFACTURE OF JUTE. 

The next paper was one ‘On the Manufacture 
of Jute,” by Mr. William Fleming, of Barrow, this 
paper serving to indicate the processes which the 
members subsequently had an opportunity of ex- 
amining during their visit to the an Flax and 
Jute Works in the course of the afternoon. We print 
Mr. Fleming's paper on page 119 of the present issue, 
and it will therefore be unnecessary for us to give an 
abstract of ithere. On the conclusion of the paper 
Mr. Fleming supplemented it by giving some 
statistics as to the present development of the jute 
trade, and a member then stated that he was using 
refuse jute, or what are known as “ jute cuttings,” 
in the manufacture of coloured paper. When it 
could be used unbleached, as for the manufacture of 
brown paper, jute was a better and stronger ma- 
terial than esparto, but it was difficult to bleach, 
and the bleaching caused great loss of strength. 

In reply to these remarks, and to some inquiries 
from Mr. Cowper and Mr. Paget, Mr. Fleming stated 
that although in bleaching for paper making the jute 
may lose strength, yet that they had in operation at 
the Barrow Jute Works a new process, by means 
of which the bleaching could be effected without 
loss of strength. This process was, however, a 
secret one, so that they should be unable to show 
it. In answer to Mr. Cowper, he stated that the 
petting of jute was performed in cold water, the 
temperature being, however, variable on account of 
the weather. The operation required careful atten- 
tion, as if the jute is left in — too long, the bark 
decomposes, and this stains the fibre. Attempts 
had been made to do away with petting, and the 
samples of the jute plant exhibited had been sent 
over to enable some machinery for stripping off the 
fibre to be tested. He, however, feared that 
the scheme would be a failure. Whatare known as 
* jute cuttings” are cuttings 8 in. or 9 in. long from 
the root ends of the plant. In feeding the breaker 
cards the jute was laid on feed cloth with the root 
end foremost, the attendant spreading the “‘stricks” 
so that they break joint. The original length of 
fibre in jute was 6 ft. to 7 ft., this length being re- 
duced by the various preparatory processes to about 
10 in. prior to spinning, the latter process reducing 
the length to about 6 in. At the conclusion of Mr. 
Fleming’s remarks, a cordial vote thanks was 
accorded to him for his paper. 


THe CoMPREssION OF FLUID SreeL. 

The third and last paper read on Wednesday was 
one “Qn the Steel Compressing Arrangements at 
the Barrow Works,” by Mr. Alfred Davis. This 
paper we also print in the present number (vide page 
120), and we need only say here, therefore, that it 
dealt with Mr. Jones’s mode of compressing fluid 
steel by the admission of high-pressure steam to the 
ingot moulds, which we described and illustrated 
on page 83 of our twenty-eighth volume. In the 
arrangements now employed to carry out this process 
at the Barrow Steel Works, the india-rubber steam 
pipes are done away with, copper branch pipes with 
readily connected unions being now employed to 
furnish the necessary supply of steam from the 
main, 

‘lhe discussion on Mr, Davis’ paper was opened 
by Mr, E. Windsor Richards, who referred to ex- 
periments which he had made at the Eston Works, 
and who showed photographs of ingots which had 
been planed down the middle to ascertain whether 
or not they were sound. In examining ingots it was, 
he maintained, necessary to plane them apart in this 
way in order to expose their soundness or unsound- 
ness throughout their whole depth. Of the ingots 
shown in the a one had not been com- 
pressed, while No. 2 had been compressed with 
steam at a pressure of 801b., and No. 3 with a pres- 
sure of 1301b. ‘These sections showed a progressive 
improvement, but bubbles were still visible in No. 3, 
this showing that a still higher pressure of steam 
was desirable. To supply steam at this increased 
pean a small vertical boiler has been constructed 

y Mr. Daniel Adamson for use at the Eston Works, 
while a similar boiler is being used at Barrow, it 
being worked at 200 lb. per square inch, With this 
pressure Mr. Richards hoped to get a perfectly solid 
ingot. Mr. Richards next dealt with the gases con- 
tained in the bubbles or honeycombs. It was the 
custom in former days, he remarked, for forge 
managers when anything went wrong to blame it to 
the preseace of sulphur; in the same way it was 
now the fashion amongst steelmakers to attribute 
mishaps to carbonic oxide. Experiments which he 
had made, however, disposed of the theory that the 





gas enclosed in bubbles forme in an ingot contained 
only carbonic oxide, and showed that the gases 
uae enclosed were chiefly hydrogen and nitrogen. 
To prove this fact he had had a tank made sufficiently 
large to contain an ingot, this tank having a stuffing- 
box at the bottom through which a drill could be 
introduced. ‘The ingot to be experimented with was 
placed in the tank, the latter being filled with water, 
and a hole 2}in. in diameter was then drilled up 
44in. into the bottom of the ingot. This drilling 
resulted in the release of gases, and the gases so 
evolved were collected and analysed by Mr. Stead, 
of Middlesbrough, when the composition was found 
to be as follows: Hydrogen, 78.6 per cent. ; nitrogen, 
20.4 per cent.; carbonic acid, 0.2 per cent.; and 
carbonic oxide, 0.8 per cent. From the hole just 
mentioned no less than 18 cubic inches of these 
mixed gases were obtained. Altogether he con- 
sidered the process of compressing fluid steel was a 
most valuable and essential one. In answer toa 
question put by Mr. Cowper, he also stated that 
he considered the gases were, by the application of 
steam, expelled through the openings left at the 
bottom of a mould, 

The next speaker was Dr. Siemens, who remarked 
that the benefits to be derived from the compres- 
sion of fluid steel were well proved by the results 
obtained by Sir Joseph Whitworth. He (Dr. 
Siemens) had himself tried to compress fluid steel 
some time ago, but he had not succeeded in devising 
asimple means of carrying out the procezs. He 
was therefore much interested in the system of 
steam compressing when it was brought before the 
Iron and Steel Institute, and had offered to give 
facilities for its trial. He found, however, that 
with very mild steels the steam pressure available 
was too low to insure satisfactory results. Sir 
Joseph Whitworth employed a pressure of 2 tons 
per square inch. With mild steels they were much 
troubled with honeycombing near the surface of an 
ingot, and to remove such honeycombing a pressure 
of 1 to 2 tons per square inch appeared essential, 
although central cavities might be got rid of with 
moderate pressures. Where the gases went to 
during the process of compression was somewhat 
difficult to determine, but he believed that the gases 
were simply reduced in volume, and occluded. 
Referring next to the failure of the L.ivadia’s boilers 
(a matter of which we spoke on page 99 of our last 
issue), Dr. Siemens stated that he had received 
samples of the steel, and had had it analysed, 
Inasmuch, however, as the matter was put before 
him in a semi-official way, he did not feel at liberty 
at present to lay details of the analysis before the 
meeting. [It was, however, especially desirable that 
the failure of the Livadia’s boilers should not be 
regarded as impugning the character of good mild 
steel. A boiler made of such steel could not, he 
contended, be burst under any circumstances, as 
the metal would stretch at the rivet holes, and the 
boiler would foul by leakage, the rivet holes being 
drawn oval. ‘The experiments made by Mr. Deane, 
at Swindon, and described by Mr. Parker in a 
paper* read before the Institute of Naval Architects 

roved this, while Messrs. Eastons and Anderson 

ad also tried unsuccessfully to burst a steel boiler 
made by them, this boiler being made red hot ina 
special furnace, and again tested after re-caulking 
where necessary. Altogether, mild steel was the 
most trustworthy material known, and it might be 
punched, sheared, &c., witnout injury. The ex- 
perience of the Admiralty with the steel used in 
the Iris and the Mercury showed this; this steel 
was supplied by works in which he was interested, 
and not a single plate or angle irom from these 
vessels having been returned to the makers. Since 
then the Admiralty had employed steel for both 
ships and boilers almost to the exclusion of wrought 
iron, about 10,000 tons having been supplied to 
them. The ‘‘demon of cheapness” was, however, 
abroad, and was exercising a most detrimental in- 
fluence on steel plates. The works he had already 
alluded to were now verge tere qualities of steel 
plates, one being a cheap class of steel, while the 
others were of a special class of metal, the quality of 
which they guaranteed, and in the manufacture of 
which exceptional care was taken. Notwithstanding 
the advantage of this latter class of steel, many en- 
gineers preferred the cheaper variety even for 
boiler work, although if they were using iron they 
would pay for Lowmoor at a rate far higher than 
that of the best steel. Much of the rivet steel 
which is being sold is also far from being of the 
quality which was desirable, the rivet bars being 





* Vide ENGINEERING, vol. xxv., pages 305, 459. 





in some cases rolled from scrap ends of steel of a 
quality by no means suitable. Taking these cir- 
cumstances into account, it was not fair to criticise 
the behaviour of any particular steel plate or bar 
without specifying the price paid for them, 

The next speaker was Mr, Thomas Adams, who 
stated that he had been employed by the Board of 
Trade to carry out for them experiments on different 
samples of steel. The officials of the Board had pre- 
viously made experiments at Liverpool, but had 
been unable to burst the vessels owing to leakage, 
the highest pressure they succeeded in attaining 
being 500 1b. per square inch. They then made 
trials at Glasgow, when they only succeeded — 
in getting 480 lb. Returning to Liverpool they 
again got 500 lb., while at some railway works they 
got up to 750 lb., and at London reached 1500 lb 
per square inch, the latter pressure, however, being 
unable to burst a ;;in. plate. After these failures 
they went to Manchester and placed the matter in 
the hands of Mr. Adams, who succeeded, he stated, 
in making a vessel which stood 2000 lb. per square 
inch without leaking, and which failed through the 
fracture of the plate. ‘The testing vessel made by 
Mr. Adams consisted of a strong rectangular frame 
like the bottom ring of a locomotive firebox, this 
ring having a thick plate placed on one side of it, 
and the experimental plate on the other. To obtain 
tightness of joints two strands of twine were laid 
between the plates and frame inside the line of rivets, 
and two similar strands outside that line. Besides 
being secured to the frame around their circum- 
ference the plates were of course stayed together, 
great care being taken with the fit of these stays, 
and they being provided with nuts at the ends. 
With a test vessel so made Mr. Adams informed the 
meeting that the joints kept perfectly tight, and it 
was only necessary to employ a single plunger 1 in. 
in diameter by 6 in. stroke to carry out the hydraulic 
test. In reply to Mr. Crampton, Mr. Adams stated 
that he had not ee a cylindrical vessel, as the 
joints could not be kept tight. 

Next, Mr. Snelus remarked that Mr. Richards was 
evidently not very positive as to what became of 
the gas when it disappeared under the application 
of pressure to fluid steel. He quite agreed with 
Mr. Richards that some delusion had prevailed as to 
the nature of the gases contained in the bubbles in 
an ingot, and this had in a great measure arisen 
from the conclusions experimentally arrived at by 
Sir Henry Bessemer, to the effect that an ingot 
during the process of setting gave off carbonic oxide. 
He (Mr. Snelus) had many years ago read a paper 
before the Iron and Steel Institute ‘On the Gases 
evolved during the Bessemer Process,” and he 
then showed that during the earlier part of the 
blow there is discharged an excess of carbonic acid, 
but ultimately an excess of carbonic oxide, With 
regard to the occlusion of gases, palladium occludes 
about 700 times its volume of hydrogen, while molten 
silver occludes oxygen to a remarkable extent, but 
gives it up during setting. Thus certain metals 
appear to have a special affinity for particular gases, 
and it was quite possible that steel might have such 
an affinity for carbonic oxide, this gas being occluded 
throughout the metal, while cavities were filled with 
hydrogen and nitrogen. Taking all these matters 
into account there was probably a mode of getting 
rid of the blowholes by chemical means instead of 
by compression, the idea being to mingle with the 
steel some body which occludes the 8s which at 
— collect in bubbles, Altogether he did not 

elieve that the gases were driven out by compres- 
sion, but simply that the compression induced more 
powerful occlusion, this practically being the theory 
which had been advanced by Professor Miiller, of 
Osnabriick. 

Mr. Hayes next suggested that probably the com- 
pression by the admission of steam might be more 
effectively performed if the steam was admitted at 
both ends, and Mr, Sharp stated that he had cast 
copper perfectly solid by employing a secret chemical 
means of preventing the formation of blowholes, 
It was then announced by Mr. Cowper that Mr. 
J. T. Smith had at his suggestion kindly made 
a small steel boiler, which it was intended to burst 
by hydraulic pressure at the steel works that after- 
noon. 

The next speaker was Mr. Arthur Paget, who 
asked Mr. Davis if the process described in the 

aper had not some twelve months prior to its use 
in the United States, or in an been described 
in a paper read before a scientific society in France, 





and also whether a similar , but using air 
in place of steam, was not in use at the Bolton » om 
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and Steel Works. 
whether there was really any advantage—as sug- 
gested in the paper—in employing an elastic com- 
pressing medium in place of a plunger. Next Mr. R. 

. Crompton directed attention to the proportions of 
hydrogen and nitrogen mentioned by Mr. Richards 
as existing in the honeycombs, and were they such 
as to suggest the formation of ammonia, which 
would of course be affected by the moisture in the 
steam, Mr. Crompton further mentioned the ex- 
periments of Edison as appearing to show that the 
entire removal of occluded gas from metals deprived 
them of their ductility. Mr. R. H. Tweddell next 
asked if Mr. Richards could give any data as to how 
the specific gravity of the steel was affected by the 
compression, but unfortunately this inquiry was not 


— to. 

. Davis, in replying to the discussion, remarked 
that he considere 
by Mr. Richards proved the value of the process he 
had described, while he believed that a pressure of 
200 lb. per square inch would be found sufficient for 
dealing successfully with any class of steel, It was, 
however, most important to apply the pressure 
directly after pouring, and by means of the new 
appliances at the Barrow Works it had been 
rendered possible to apply the pressure in 13 seconds 
after teaming. He was quite aware of the French 
trials which had been made with this system of com- 
pressing by M. Considore, and he had inserted a 
paragraph concerning them in his paper, but it had 
been struck out. In reply toa letter on this sub- 
ject signed “‘ Justice,” which had appeared in En- 
GINEERING, he had received a communication from 
Mr. Jones, of the Edgar Thomson Steel Works, in 
which he stated that he (Mr. Jones) had made his 
first experiments on the use of steam in this way in 
1875. The fact was that the same idea had evidently 
occurred independently to Mr. Jones and M, Con- 
sidere. Mr. Davisthen proceeded to explain a variety 
of modes of fixing down the mould in which ingots 
were to be compressed, and he concluded by remark- 
ing that he was unaware of the use at Bolton of air 
under pressure for compressing fluid steel. A vote 
of thanks to Mr. Davis then brought the morning 
meeting to a conclusion, 


Tue Barrow FLAx AND JuTE Works. 


The visits of the members on Wednesday after- 
noon were first to the Barrow Flax and Jute Works 
and subsequently to the Barrow Hematite Iron and 
Steel Works, and the works of Messrs. Westray, 
on land, and Co. " the jute works the members 

ad an opportunity of seeing in operation the ma- 
chinery described by Mr. Tieming in bis paper 
already mentioned, while in addition they were 
shown the weaving and finishing >lant, the ma- 
chinery for sack making, &c., including a very in- 
genious sack sewing machine in which a helical 
needle is employed, this needle being made to rotate 
y contact with a pair of suitably grooved rollers, 
fe may probably have more to say of this machine 
hereafter, 


The Barrow Jute Works consist of a very fine 
range of buildings containing nearly 10,000 spindles 
and over 400 looms, Six years when we spoke 
of these works on the occasion of the visit of the 


Mr. Paget further inquired | 
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fabrics only. Now, however, the case is very dif- 
ferent, and some beautiful and highly artistic fabrics 
are being produced for upholstery purposes. ‘The 
demands upon our space this week will, however, 
only permit us to speak of these works briefly. 


Tse Barrow Hematite [Ron AND STEEL Works. 
With the Barrow Hematite Iron and Steel Works 
we dealt at some length in our last number (vide 
page 95 an¢e), and we shall, therefore, only have to 
notice here some special incidents connected with 
the visit of Wednesday last. ‘he first of these was 
the opportunity afforded the members of seeing the 
 mectheny gre | process at work in one of the 
Bessemer pits ; while the second was the attempted 
bursting of the steel boiler by hydraulic pressure. 
Of both these matters, however, we can this week 
8 but very briefly ; but we shall have more to say 
about them hereafter. The arrangements for apply- 
ing the steam pressure to the fluid steel appear to 
work well, the application of the steel being made in 
20 to 22 secondsafter teaming. Even this short period 
will probably be reduced as the men get used to the 
work, The mode of making the joint at the top of 
the moulds is, however, not yet perfect, there being 
considerable steam leakage. Besides seeing the pro- 
cess in operation the members had an opportunity 
of examining broken ingots which had been treated 
by it. These ingots, we regret to say, did not show 


such decisive results as we had anticipated, but con- 
sidering what has been done elsewhere they, 
of course, cannot be regarded as condemning the 
process. 

The boiler or vessel of mild steel, which it was 
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attempted to burst by hydraulic pressure, was 48 in, 
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in diameter by about the same length, and was made 
of jin. plates double rivetted with }in. rivets at 
lj in, pitch; the end plates were dished inwards. 
Owing to leakage which ensued, due to distortion of 
the joints, it was found impossible to obtain a water 
— exceeding 350 1b. per square inch, the 
eakage at the longitudinal seams being there, but 
the boiler otherwise showing no signs of distress. 
It was, however, stated that a pressure of 420 lb. 
had been applied by the boilermakers during the 
morning. e shall have something to say of this 
result hereafter, but for the present we must take 
our leave of the Institution of Mechanical Engineers’ 
meeting at Barrow, the proceedings of yesterday 
and to-day to be dealt with in our next issue. 


A Great SUBMARINE VALLEY.—The developmentof the 
ee See valley in the Western Caribbean 
Sea is a matter of interest, considered as a physical feature. 
This valley extends in length 700 statute miles from be- 
tween Jamaica and Cuba, nearly to the head of the Bay of 
Honduras, with an average breadth of 80 miles. Curving 
around between Misterioso Bank and Yucatan, and running 
along between Cuba and the ridge of the Caymans, for a 
distance of 430 miles, with a breadth of 105 miles, it covers 
an area of over 85,000 square miles, having a depth nowhere 
less than 2000 fathoms, except at two or three points (the 
summits of submarine mountains), and with the greatest 
depth, 20 miles south of the Grand , of 3428 
fathoms, thus making the low island of Grand Cayman, 

20ft. above the sea, the summit of a mountain 
20,568 ft. above the bottom of the submarine valley beside 
it, an altitude exceeding that of any mountain on the North 
American continent above the level of the sea, and giving 
an altitude to the highest summit of Blue Mountain, in 
Jamaica, above the bottom of the same y, of nearly 
29,000ft., an altitude as great, probably, as that of the 
loftiest summit of the Himalayas above the level of the 
sea. 
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LOCOMOTIVE DETAILS ; WESTERN 

RAILWAY OF FRANCE, 
We have on more than one occasion when describ- 
ing locomotives for the Western Railway of France, 
referred to certain special features in the construction 
of the stuffing-boxes for valve spindles and piston 
rods, and in the mode of fixing piston rods to the 
crossheads. The detail views which we now publish 
on the opposite page will explain more clearly these 
special features. 

Referring first to the upper views (Figs. 5 and 6), show- 
ing a valve spindle and its stuffing-box, it will be seen that 
the connexion between the spindle and the valve is such 
as to dispense with all screws or nuts within the valve 
chest, screws so placed being found to suffer from 
corrosion. The valve spindle is prolonged through the 
front end of the valve chest, this prolongation being 
of less diameter than the part which passes through 
the valve buckle, and this latter part being in its turn 
smaller than the portion of the valve spindle which 
extends through the rear of the valve chest. On that 
part of the valve spindle which is of the smallest dia- 
meter is placed a brass tube or sheath which is held 
in position by nuts, at the end of the spindle, as shown, 
and which at its inner end fits against a coned portion 
of the spindle, it being thus prevented from nipping the 
valve buckle. 

The stuffing-box is fitted with an arrangement of 
metallic packing which has been very successfully used 
on the Western Railway for many years both for piston 
rods and valve spindles. Its construction will be more 
readily understood from a careful examination of our 
engravings than from any verbal explanation. We may 
remark, however, that the section shows how the two 
halves of the white metal bush fit together. 

The lower series of illustrations show a standard type 
of crosshead used on the Western Railway, a special 
feature being the mode of securing the piston rod. The 
piston rod has a conical end as showr in Figs. 1 and 2, 
the end of the cone most distant from the piston being 
the larger. The crosshead has a correspondingly coned 
hole bored in it, the smaller end of the hole in the cross- 
head being, however, sufficiently large to allow the 
larger end of the cone on the piston rod to pass through 
it. When the piston rod is in place, a split bush, shown 
separately in Fig. 4, is slipped into position around the 
cone in the piston rod as shown in Figs. 1 and 2, and a 
transverse cotter is then inserted so as to drive the cone 
of the piston-rod firmly home into the seat formed by the 
split bush. The fastening is a very secure one, while it 
is one which can be readily detached, and it is worthy 
of adoption in many cases, The crosshead is altogeth 
a good and simple one, and its general construction 
will be readily understood from our engravings. 








STRAIGHTENING THE PENNSYLVANIA RAILROAD.—The 
work of straightening the Pennsylvania Rai has been 
commenced. At one place a cut 1200 ft. long and 65 ft. —_ 
is being made through solid rock. It is said that the wor 


will be continued until the distance from Philadelphia to 
Pittsburgh has been shortened 40 miles. 
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CORLISS ENGINE AT SALTAIRE, 

WE give this week a two-page engraving, together 
with other views on the present page, of the fine hori- 
zontal Corliss engine constructed by Messrs. Hick, 
Hargreaves, and Co., of Bolton, for Saltaire. This engine, 
which has now been at work above five years, was con- 
structed to the order of Mr. George Salt, who has long 
taken a leading position in the employment of high piston 
speeds, and it has done its work smoothly and well, It 
has a 80-in. cylinder and 8-ft. stroke, and is run at 45 
revolutions per minute, the piston speed being thus 720 ft. 
per minute. 

The general arrangement of the engine will be readily 
understood from our engravings, and it will be seen that 
the general design is that which Messrs. Hick, Har- 
greaves and Company, have for some time past so suc- 
cessfully adopted. The cylinder, which is thoroughly 
steam jacketted, is fitted with Corliss valves actuated 
by Inglis and Spencer’s double-clip gear, the steam 
and exhaust valves being worked by separate. eccen- 
trics. The condenser is arranged below the level of 
the engine-room floor, the air-pump being worked by 
a bell-crank and links connected to the crosshead, 
The piston rod is 6 in. in diameter, and the connecting rod 
is 22 ft. long, and 10 in. in diameter at the centre, while 
the crank-pin is 10 in. in diameter and 11 in. long. The 
crosshead guides are separate from the main casting of 
the frame as shown in Fig. 2, and the slide blocks are 
30 in. long by 10} in. wide. 

The crankshaft is of steel, and has bearings 15 in. in 
diameter by 20 in. long. The main bearing has four- 
part brasses, as shown in Fig. 2, All the bearings are 
of phosphor-bronze. The crankshaft carries a flywheel 
24 ft. in diameter and 4 ft. 6 in. wide, the rim having a 
rib at the centre of its width, as shown in Fig. 4, on 
the present page, and being turned to take two 24 in. 
double belts. The belt speed is 3393 ft. per minute, 
and as the present load on the engine is about 420 horse 
power, there are 32.3 square feet of belt surface passing 
over the flywheel rim per minute for each indicated horse 
power. We give below reduced copies of a pair of 


erqernns, 














indicator cards taken from the engine when indicating 
412} horse power; it will be seen from these that 

there is a sharp cut-off and a well-maintained vacuum. 
The engine is fitted on the cylinder with Marchant’s 
lubricators, and on the action of these Mr. Salt reports 
very favourably, the consumption of tallow averaging 
only two pints per ten hours (namely one be in the 
with this 





quantity the surfaces are kept in fair condition. The 
lubricators are fitted with plungers } in. in diameter, 
these plungers being raised by cams against the resist- 
ance of springs. The cams are driven from a moving 
part of the engine, and they release the plungers a certain 
number of times per hour, the plungers when released 
being forced down and injecting a small quantity of 
tallow. The lubrication is thus both regular and 
positive, and the arrangement is found to work well. 

The engine has been designed to work with steam at 
a pressure of 1001b. per square inch if required, but at 
present it is being run with steam at a pressure of 50 Ib. 
per square inch. One cylindrical boiler 8 ft. 6 in. in 
diameter by 24 ft. long, with two furnace flues, each 
8 ft. 6 in. in diameter, supplies steam to the engine. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. E. A. Cowpzr. 

I po not propose on the present occasion to trouble you 
with any long history of the of mechanical engi- 
neering, as you have had at previous meetings more or less 
complete réswmés of such progress, and particularly as 
various matters press themselves very urgently on our no- 
tice at the present time, and demand, it ap to me, 
very serious reflection on our part. I allude of course, 
firstly, to the very great and general depression in trade 
that has now held its dull course for years ; and, secondly, 
to the means in our power that are, or are not, being taken 
advantage of, to promote the manufactures and commerce 
of the country. 

Now, I am not one of those who would, for a single mo- 
ment, think of sitting qui with my hands before me, 
and saying, ‘‘ If foreigners choose to do the work which 
we have been in the habit of doing exclusively for many 
years, and thus take away our trade, we cannot help it, as 
we cannot prevent them from becoming better educated in 
manufacturing arts than they were.”’ 

But let us examine the situation frankly and fully, and 
see the reasons of the changes that have undoubtedly taken 
place ; and we shall find that one of the primary causes 
consists in the fact (which I ven to allude to on a 
previous occasion) that during the Thirty Years’ War on 
the Continent, very little attention, comparatively speak- 
ing, was given to man’ re, use the populations 
were much en in preparing for fighting, and in actual 
warfare, and in tilling the ground for a bare subsistence. 
But before considering the present era, let us glance (and 
glance only) at the fact, that in bygone times it was much 
the fashion, if some ingenious engineer were required for a 
special work, such, for instance, as making a dock, ora 
bridge, draining fens, or other public works, to call in 
a Dutchman, or an Italian, or other foreigner ; so that we 
must not say thut in those days England always produced 
just the men that were wanted, though for a very long 
period now, I am thankfal to say, the first engineers in the 
world have been produced in this country. 

1 merely mention this fact at starting, in order forcibly 
to keep in view the changes that can and do take place in 
the supply of the talent necessary for public works, and 
for the vigorous prosecution of the manufactures and com- 
merce of the country. 

I think it is advantageous and wholesome for us some- 
times to look around, and to examine and reflect on what 
has made this country the manufacturing and successful 
country that it is, and what is now a to enable us to 
continue to hold that proud position securely. 

I am well aware that some thinking men consider that 
technical education, such as is given in Germany, is what is 
wanting in this country, and, although I think much more 
than this is needful, I give all honour to the earnest men 
who are striving to promote technical education in London, 
and in all the large cities and towns of England; and I 
need hardly mention the name of Mr. Bramwell, your past 
President, and the ing men in some of the richest City 
guilds, as amongst the most forward in this good work ; 
there being now about 12,0001. a year spent in this cause, 
oo large sums that have been given to inaugurate the 
schools. 

But, at the risk of my being said to repeat a matter that 
I mentioned when I the honour of taking this chair, I 
do most emphatically call the attention of manufacturers 
generally throughout the country (not of mechanical en- 
gineers only) to the advantages that they would reap, if 
they generally and systematically threw more enterprise 
into their business, and showed greater interest in investi- 
gating and adopting new improvements in manufactures. 

I will attempt to illustrate my meaning, and to cite a few 
examples of enterprise, and the immense effects they 
have on the manufacture, the commer2e, and the very 
position of this country amongst nations. 

Take for instance the new manufacture which has made 
this important town, and is its cliief industry (and is, in 
fact, the cause of our being assembled here to-day). I 
allude of course to the Bessemer manufacture; and one 
reason why I call it ‘‘ the Bessemer manufacture’’ is, that 
we owe not only the invention to its author, but also the 
introduction of the steel when made into the market. For 
it is well known that manufacturers had not the enterprise 
to take up the invention and prosecute it to a perfect 
success, until Sir Henry, then Mr. Bessemer, and certain 
capitalists had spirit enough to n° into the business ; when, 
with the further assistance of Mr. Mushet’s manganese, it 


was soon an accomplished fact, that steel could be 
made in immense quantities at a cost altogether unheard of 
before. Here we see gentlemen, al er outside the 


trade, giving the country an essenti good thing, and 
sorting week for thousands of our pom Sn The tate 
Saction of the Siemens » for very mild steel, also 





process, 
deserves especial notice, and the steel isin 4 demand. 
I believe it is to such efforts as these, and to such enter- 
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prise as we shall see developed here at the steel works, the 
shipbuilding works, the docks, the jute works, &c., that we 
may look for the retaining and increasing of our trade and 
commerce. 

If not wearying you too much, I should wish to allude to 
a few other inventions and enterprises, which every think- 
ing man must admit, have had a like effect on manufactures 

commerce; and I must at the same time, and in 
common justice, mention other cases in which the British 
manufacturer has, I am sorry to say, been lamentably 
behind in the race of improvement. I have in my lifetime 
seen the whole of the railways in the kingdom under con- 
struction, with the exception of the Stockton and Dar- 
lington, and the Liverpool and Manchester ; and the latter 
I went down to see the first year after its construction, so 
that I have taken note of a very large number of what are 
commonly called ‘‘ modern improvements ;”” and I ma 
perhaps also name a few of those that were young when 
was a lad. 

There is no doubt but that we are largely indebted to our 
rich natural resources in mineral wealth, such as coal, clay, 
lime, salt, stone, iron, lead, copper, tin, &c., whilst another 
very important factor is the natural wit and industry of the 
English character, which is so different in many respects 
from the lethargic, volatile, or idle character of some other 
nations ; and ] argue that, in view of these facts, it would 
indeed have been a shame, if many good, new, and usefal 
results had not been — though I maintain that 
mew | Laren might have been generated, had more enterprise 
and less conservatism in old ways been shown. 

One of the earliest and most marked improvements, in 
the conveyance of merchandise of all kinds inland, was the 
large development of canals by Brindley, at once reducing 
the cost per mile from about 10d. to 1d.; so that the 
materials produced in one part of the country were able to 
be transferred to other parts, where it was possible to 
utilise them; and merdhandine could also be conveyed 
to large towns or ports for shipment. This improvement 
tended largely to develop the resources of the country, and 
greatly to assist those who were principally dependent 


immense quantities, owing to the invention of an improved 
furnace for roasting them. I allude to the Gestenhofer 
furnace, in which the burning of the sulphur from the 
powdered ore accomplishes its calcination. The salphurous 
vapour thus produced is used to make sulphuric acid, and the 
acid employed to make soda out of common salt. I merel 
mention this as one instance among hundreds in whic 
several different manufactures have been improved at the 
same time by one simple invention. S : 
Telegraphs then came to our aid, to facilitate the inter- 
change of information, and particularly did ocean tele- 
aphbs help greatly in the more important communications 
Caeemh continents. I must not here dwell upon the 
immense variety of telegraph instruments and es, 
whether acting by codes, read by the eye or by the ear, or 
writing by hand, or recording by a line ; but the great ac- 
celeration accomplished by duplex and quadruplex signal- 
ling, through one wire in both directions, been a marked 
improvement of our own age, and contrasts strongly with 
Professor Wheatstone’s original four wires, with the rails 
of the railway (as was supposed) for a return wire. 
Passing on to the most recent improvements, we shall, I 
trust, to-morrow see (and for the first time in England) 
liquid steel, in ingot moulds, submitted to the pressure of 
high-pressure steam, in order to compress the bubbles of 
carbonic oxide, or carbonic acid , In the mass, and so 
render the ingot more sound ; on the same principle as is em- 
ployed by Sir Joseph Whitworth when he uses hydraulic 
pressure. Another very interesting manufacture which we 
shall have full opportunity of seeing, is the jute manufac- 
ture, which has risen to such large proportions, that some 
manufacturers have moved their establishments to India, 
where the jute is grown, and where labour is —_ cheap ; 
whilst the recent use of the stump or lower part of the jute 
stalk, for paper making, has gone some way to reduce cost. 
Wire-rolling mills are also to be seen in the neighbour- 
hood, where lengths of a quarter or even half a mile can be 
rolled out from one billet ready for being drawn. There is 
likewise a Hoffman kiln for burning bricks in the most 
ical manrer, by utilising the heat of bricks that 





upon agriculture. The successful exertions of Smeaton in 
improving water-wheels and windmills did much to supp! 
the country with power for grinding and pumping, as well 
as for forge and tilt hammers, and for blowing engines in 
iron works ; but the amount of water power available in 
the country is comparatively small, far too small to meet 
the necessities of manufactures. The next vast step in im- 
provement was undoubtedly the introduction of the steam 
engine, first by Newcomen simply for pumping, and secondly 
by Watt for Ven purposes, thereby immensely stimu- 
lating the old manufactures of the country, and giving 
rise to many new ones. The case of Watt is one which 
clearly shows the advantage of the patent laws in stimu- 
lating invention, by enabling the inventor to reap a portion 
of the advantage of his own discovery ; for it was distinctly 
the fact of his having a patent that caused his moneyed 

rtner, Boulton, to persevere in bringing the invention to 

ron an extensive scale. And here, in passing, I may 
call attention to the fact, that fourteen years was not 
enough to develop the most usefal invention of our times, 
and that another fourteen years were given. The service 
rendered also by Trevithick, in the introduction of the 
high-pressure steam engine, was much more important 
than is generally acknowledged ; it certainly is not uni- 
versally known that he ran a locomotive engine on a 
circular railway about 1804 in Euston-square (I may men- 
tion that my own father saw it running there, inside an 
enclosure, and it ran round so fast as eventually to leave 
the rails). 

The progress of improvement in manufactures, after the 
invention of Watt was brought to bear, was much more 
rapid. Cotton-spinning was quickly improved; Ark- 
wright introduced bis spinning-frame; Crompton intro- 
duced his mule, and Roberts his self-acting mule; and 
finally Cartwright introduced the power loom. The 
manufacture of from common salt was introduced, 
and was a most valuable invention. The paper-making 
machine was invented ; bleaching and dying were much 
pee The printing machine was brought to bear, 
and at once spread knowledge at the rate of 1200 large 
sheets per hour, printed on both sides, in place of small 
sheets, only priuted on one side at 250 per hour; I trust 
you will excuse my mentioning this in honour of my late 
good father. A little later the Jacquard or figuring loom 
was brought forward; steam navigation, and later on, 
octan steamers, were a complete success ; and pottery and 
porcelain were much improved in various ways. 

Then came the grand strides made by railways, and the 
consequent cheap and quick conveyance of passengers and ma- 
terials in all directions, thus enabling numbers of industries 
to be established and worked with advantage, and giving 
employment to tens of thousands. In shipping it only re- 

uired experience of the entire success of the first iron ships, 
the Garry Owen and Aaron Manby, to give iron ships a 
firm footing, though the advocates of en ships delayed 
their introduction for a time. At the present time, the 
immense advantages obtained by the introduction of mild 
steel in shipbuilding are increasing the shipbuilding trade of 
this country in a remarkable degree ; exim of this we 
shall see, I hope, this afternoon, together with the great 
pupeevenenn of double-plating the bottom, up to above the 
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‘lhe great economy with which steamships can now fetch 
and carry minerals of low value, in enormous quantities, 
throughout the world, combined with the immense facilities 
afforded by railways, enables almost any kind of material 
to be transferred from any one spot on the globe, where it 
may be produced, to any other point where it may most 

lly be utilised, and where real improvements in 
Great effects may thus be 





manufactures may be made. 


produced. As an example, some of the most sulphurous 
copper ores of South America, which formerly were not 
worth the transport to this country, are now used in 





have been burnt for heating up bricks to be burnt. 
The docks, with immense concrete retaining walls, 
and their large gates and other appliances will be found 
well worthy of attention ; and Joy’s new slide motion will 
demand careful consideration, particularly in reference to 
its application to locomotives, an excellent specimen of 
which has been brought here by Mr. Webb, with the motion 
applied in his own way, and with the last improvement in 
a slide valve, which gives a double-quick opening at the 
beginning of the admission. 

F find my time running short, and therefore must not 
dwell on other improvements in machines and manufac- 
tures which have certainly helped the commerce of this 
country, such as the preservation of food, stereotype print- 
ing, preparation of india-rubber, fog-signals, gas manufac- 
ture, photography, weaving, plating metals, machine tools, 
candle making, making, tea rolling, machinery for 
liftin: —— hydraulic machinery, interlocking railway 
si and points, railway brakes, writing instruments, 
sugar machinery, both cane and beet, bolts and nuts, 
screws, locks, anchors, steam hammers, lead and iron pipes, 
blast furnaces, gun-cotton, dynamite, nitro-glycerine, steel 
masts and yards, steering apparatus, economical engines, 
microscopes, telescopes, spectroscopes, thermometers for 
discovering icebergs at sea, artificial leather, agricultural 
implements, sinking piles by means of a jet of water, fire- 
engines, &c. ; and 1 may perhaps add to these Sir Henry 
Bessemer’s very ingenious arrangement. of a high-tempera- 
ture furnace, with gases under pressure, and Dr. Siemens’ 
elegant experiment of melting steel in a crucible, with the 
electric current generated by a dynamo- etic machine 
driven by an engine, and his plan of stimulating the growth 
S — by making them grow night and day by electric 
ight. 

Perbups you will be inclined to ask me, why I have thus 
conjured up to your mind’s eye a number of inventions an 
improvements which you know have helped to make Eng- 
land’s greatness ; for this reason, that I want manufac- 
turers to appreciate much more than they do at present, 
that such vast improvements having been made, further 
important steps can be taken, soas to keep England always 
in advance of all other nations in manufactures and the 
arts, if only more enterprise and energy are shown in takin 
up known good things, in inventing new processes, an 
prosecuting them to success. 

For instance, sewing machines ought to be made here, 
and I urged English makers years since, to go in thoroughly 
for making every part accurately and by machinery, so as 
to fit together at once without “‘ fitting ;’’ but I could not 
get this carried out, and now sewing machines come from 
America literally by millions, though labour is dearer, 
metal is dearer, and there are upwards of 3000 miles of 
carriage inst them. But ‘‘ machine manufacture’’ is 
cheaper and better than *‘ hand ing.” 

In gun-making I counselled some of the Birmingham 
makers, years before they did anything in the matter, that 
they would actually lose their trade if they did not adopt 

machi to manufacture every part exact to size; 
and at last, when the Government had the means of doing 
most of the work, they did adopt machinery, but many 
sc ™ they 

en wit to common pumps, are now im- 
ported from America by thousands, and are sold here, 
without being commenly known to be American ; clocks 
and watches also come in immense numbers, some of them 
very cheap and common, whilst others are very well made. 
Another trade, nearer perhaps ta most of us, is that of 
rolled iron girders, which I am sorry to say are coming by 
hundreds and thousands from ium ; indeed almost 
every house that is now built in London with rolled iron 
girders is supplied from Belgium. These things should 
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are wanted, to fit the work properly, and turn it out 
accurately in large quantities ; and we should show more 
enterprise in adopting a good “‘ new thing,” which I am 
sorry to say is what some of our old-fashioned manufac- 
turers are slow to do, often little knowing how they 
damage the trade they are in by not adopting the best 
known process. 

Finally I venture tu think, that one of the best results 
of our Institution meeting in various localities, from time 
to time, as we do to-day, is that there is free intercourse 
between those who are in one line of engineering and those 
who are in another line ; and that such comparing of notes 
and observations as naturally takes place in conversation is 
most conducive to the obliteration of prejudices and wrong 
notions, and particularly to the removal of the illusion, 
that what is now being done, cannot be improved. 

This ” capo advantage of meeting and interchanging ideas 
was fully contemplated by those who assisted in starting 
this Institution, and it is most gratifying to think that it 
has, on reaching maturity, attained the position it now 
holds in the oe Be oe) engineering of the world. I trust 

that the Institution will go on and prosper for 
many a long year after we have all departed and are for- 
gotten, and that it will aid materially in advancing the 
manufactures and commerce of this country. I can only 
urge further upon every member, associate, and graduate 
- Se sa in every way to promote the usefulness of the In- 
stitution. 


NOTES FROM THE SOUTH-WEST. 

The Ventilation of Mines.—Mr. Howell Davies, of 
Tonypandy, wishes to make public the following suggestion 
for preventing the ventilating apparatus of any colliery 
being d by an explosion of gas, as was recently the 
case at the Risca Colliery. He says; ‘‘ Let a portion (say 
about 12 ft. in length) of the arch which covers the air 
channel between the upcast shaft and the fan be replaced 
with iron grating of requisite strength, and fastened to the 
side walls with holding-down bolts. Then let this grating 
be covered with ta brattice cloth to render it air-tight. 
It is obvious that the force of an explosion would exhaust 
itself through this vulnerable part of the air channel by 
blowing the brattice cloth away instead of damaging the 
machinery and endangering the lives of those on the pit 
top. The blast, having exhausted itself, the brattice cloth 
— bn replaced and the ventilation restored in a very 
short time.”’ 


Colliers’ Wages in the Neath Valley.—On Saturday, 
notices terminating all contracts on the 31st inst., and 
stating that work would not be again resumed except at a 
reduction in wages of from 5 per cent. to 10 per cent., were 
— up at the Lower |Resolven Collieries, Resolven. 

he low price at which coal is now selling—lower even 
than in February when the men were receiving 5 per cent. 
less wages—has caused Mr. Napier Corbyn, the Lower 
Resolven Colliery Company’s manager, to take this step, 
and other collieries in the district are likely to take similar 
action. 


Wages at Dowlais and Cyfarthfa.—The month’s notica 
at these works terminated on Saturday, but any reduction 
of wages has been postponed for the present. ‘This has 
given great satisfaction throughout the whole of the ex- 
tensive ironworking district, and hopes are reviving that 
better times are in store. The reason for withholding the 
threatened reduction of wages is the recent advance in the 
iron markets. The works at Merthyr have, as yet, ex- 
perienced little or no benefit from the apparent improve- 
went in the iron trade, inquiries for the Gant make being 
as small, and orders as difficult to obtain, as ever. Should 
the improvement in the iron trade, however, continue, the 
district must eventually be benefitted. 


Cardiff.—Last week 94,178 tons of coal were shipped, an 
increase of 12,000 tons upon the previous week. The 
ed 3235 tons of iron, 3097 tons of fuel, 
and 807 tons of coke. The imports have been numerons, 
comprising 15,322 tons of ore. There are several vessels in 
rt with timber, &c., from America, Canada, and the 
altic. Steam chartering shows no animation. Iron 
freights are very scarce; there is a little more inquiry, 
however, for New York, and orders are in the market for 
New Brunswick. During the week steamers-have been 
chartered to carry iron to Barcelona and Sundswall. In 
the iron ore market there is more inquiry, and freights 
home from Bilbao maintain the improvement noticed re- 
cently in them. 


Newport.—The —< during the past week included a 
cargo of sleepers for Messrs. Burt, Boulton, and Hayward. 
The imports of iron ore were 15,6U7 tons, as against 10,909 
tons in the previous week. The exports of iron were 1146 
tons, as against 7210 tons in the previous week. The ex- 
ports of coal were 18,064 tons, as against 17,633 tons. 

Proposed Clifton Inclined Railway.—The Society of 
Merchant Venturers (as owners of the Clifton rocks) have 
been applied to for their consent to the construction of this 
5 oe line, subject, of course, to terms and conditions, 

A y. 


sincerel 








refuse to entertain any pro’ whatever. The 
Downs Committee were quite pre to have dealt favour- 
ably with the promoters. The decision of the Merchant 
vanes will, however, prevent the scheme being carried 
into effect. 








Baron VON WEBER.—Baron von Weber, who has gone 
out to the United States by direction of the German Govern- 
ment for the purpose of studying the American railroad 
and transportation system, spent a couple of days in Chicago 
recently. The Western Society of Engineers, through the 
courtesy of one of its members, Colonel Charles Fitz 
Simons, furnished the commodious tug Monitor, and took 
the baron, with a small party, to view the public works, 








not be; we have iron in plenty, and labour in abundance, 
but we want special machines, schemed as fast as they 


and other objects of interest in the river and harbour. 
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GRAIN CARGOES. 

Tue Select Committee of the House of Commons, 
appointed in June last to inquire ‘‘ concerning the 
losses of British ships missing and foundered since 
the passing of the Meschent Shipping Act, 1873,” 
have issued their first report, whic deals exclusively 
with the subject of ships laden partially or wholly 
with grain and seed. 

The Committee is an exceptionally large and 
strong one, consisting as it does of twenty-six 
members, including all the shipowners having seats 
in the House of Commons, two cabinet ministers, a 
number of able members capable of taking an 
impartial outside view of the subject, and some 
strong sympathisers with the views advocated by 
Mr. Plimsoll. 

The Committee held fifteen sittings, and have 
examined a number of witnesses. ‘Their instructions 
are very eeneral, and embrace an inquiry intoall the 
causes of - ss at sea since 1873 ; in fact, ‘‘ to ascertain 
the causes of such losses ; to inquire into the opera- 
tion of legislation as affecting them ; and to report 
whether any change in the law affecting merchant 
shipping or maritime insurance is required to prevent 
such losses,”’ 

The Grain Cargoes Bill, originally Mr. Plimsoll’s, 
but afterwards brought in by Mr, Anderson and 





others, upon Mr. Plimsoll’s retirement from the 
House, was also referred to this Committee after 
having been read a second time in the House of 
Commons. fee : aren 

Owing probably to the urgent appeals made by 
Mr. Plimsoll that some steps should be taken before 
the coming winter to mitigate the great loss of grain- 
laden ships, the Committee have devoted all their 
time this session to this particular branch of the 
subject, At their first meeting it was resolved : 
‘‘ That the inquiry be confined, in the first place, 
to the causes of the recent losses of ships, wholly 
and fully laden with grain and seed, and to the con- 
sideration of the ‘Grain Car Bill’ referred to 
the Committee.” At the end of the seventh sitting, 
and after examining seven witnesses, including Mr. 
Plimsoll and Mr, Farrer, of the Board of e, 
the Committee still further narrowed the limits of 
their inquiry by resolving: “That future evidence 
is to be confined exclusively to the question whether 
any and what regulations are necessary in the case 
of grain-laden ships from the Atlantic ports and the 
Black Sea and Mediterranean.” 

The number of witnesses had also to be rigidly 
kept down in order to terminate the inquiry, or 
rather this branch of it, in time to pass a short 
temporary Act this session if found necessary. 

This need for extreme haste has, as might have 
been expected, rendered the inquiry even into 
the limited question of grain cargoes extremely in- 
complete, and accounts in a great measure for the 
crudeness of the report, The wonder is perhaps 
that the report is so sound as it is, rather than that 
it is not more perfect, and this is due unquestion- 
ably to the marked ability displayed by Mr. 
Chamberlain in the conduct of the inquiry, and in 
grasping so readily the essential features of the 
subject. 

Probably few who read the names of the Com- 
mittee when they were first nominated, ever ex- 
pected that they would be able to arrive at a 
unanimous report in view of the strong feelings to 
which the subject has given rise. The report as it 
stands is a unanimous one, but with it are printed 
the ‘‘ Proceedings of the Committee,” which throw 
a curious light upon the mode in which unanimity 
was arrived at. These ‘ Proceedings,” indeed, 
furnish the means for a morbid anatomy of the 
views entertained by different sections of the Com- 
mittee, which will be abundantly discussed in 
shipping circles for some time to come. The chair- 
man’s first, or draft report, is given in extenso, and 
then follows an account of its progress clause b 
clause and paragraph by paragraph, with the amend- 
ments proposed, the name of the proposer of each, its 
fate, and where it was pushed to a division the names 
are given of those who opposed and those who sup- 
ported it. Also new clauses proposed to be inserted 
and afterwards withdrawn for want of time to con- 
sider them, or defeated on division, are added, so 
that as a matter of fact there is but little difficulty 
in seeing how far the Committee are really unani- 
mous, and how far they are not. 

In reference to the Merchant Shipping (Grain 
Cargoes) Bill referred to them, the Committee say 
they are unable, after careful investigation, to re- 
commend it for adoption in its present form. 
This Bill would have required vessels loading in the 
United States and Black Sea ports to carry all grain 
in bags. The Committee do not go so far as this, 
but they recommend that certain precautions limit- 
ing the quantity of bulk grain carried, and provid- 
ing means for preventing the grain shifting such as 
‘are already adopted voluntarily by the majority 
of shipowners,” and these they say should be made 
compulsory by legislative enactment. 

They carefully guard, however, against relieving 
the shipowner, master, or agent of any part of his 
responsibility to do all that is necessary for the 
safety of the ship and her crew; on the ground that 
it is impossible for the Legislature to foresee every 
cause of danger; and they recommend that in any 
inquiry or any legal proceeding instituted by the 
Board of Trade in which the stowage of cargo is in 
question, the burden shall lie on the shipowner, 
master, or agent of proving that he used all neces- 
sary aud reasonable Fenn to prevent the 
grain or seed from shifting. 

The recommendations are confined to vessels 
which cross the Atlantic or the Bay of Biscay, and 
which have more than one-third of their total dead- 
weight ing capacity in grain, when the follow- 
ing pentane are to be adopted “ without meets 
to the adoption of any other necessary and reason- 
able precautions viz. : 





‘6a, No grain shall be carried in bulk between 
the main and upper decks of vessels with more than 
two decks, or in the "tween decks of vessels with 
only two decks, except such as may be necessary 
for feeding the cargo in the holds, and is carried in 
properly constructed feeders. 

‘©. Where grain is carried in bulk, and proper 
provision for filling by feeders is not made, not less 
than one-fourth of the quantity carried in the hold 
or in each a shall be in bags. The 
grain in bags shall be supported on suitable plat- 
forms laid upon the bulk grain. 

‘‘¢, Where grain is carried in the hold or ’tween 
decks, whether in bags or bulk, the hold or ’tween 
decks shall be divided by a longitudinal bulkhead, 
or sufficient shifting boards, extending from deck to 
deck, or from deck to the keelson, and property 
secured.. Where shifting boards are used with bul 
grain, they must be fitted grain tight, with proper 
fittings between the beams. 

‘* d, In loading the cargo 
perly trimmed and secured.’ 

From these regulations it is proposed to exempt 
vessels loaded under regulations or according to 
= approved by the Board of Trade. Also ships 

aden with oats or cotton seed are exempted from 
the regulations as to bags, as are sailing ships under 
400 tons register not engaged in the Atlantic trade. 
Steamers from the Mediterranean and Black Sea 
ports exceptionally well divided into compartments, 
where not more than one-fourth of the grain or seed 
is in one ay ae pee are also to be exempt, and 
ships partly loaded with grain not exceeding half 
the total dead-weight cargo, filled up with cotton, 
wool, flax, flour in barrels, and suitable cargo to keep 
the grain from shifting will also be exempted from 
the —— requirements as to bags. 

In addition to the foregoing regulations, a clause 
is coe which might become a very effective 
one if properly carried out, but which would soon 
become useless if allowed to be dealt with in a 
perfunctory manner. It runs thus: 

“The master or agent of every British ship which 
crosses the Atlantic or the Bay of Biscay, and which 
is laden with grain or seed, shall, before leaving, 
furnish to the consul or to the Board of Trade, a 
manifest of the ship’s cargo, stating the nature and 
— ; the grain carried in each compartment of 
the ship; the mode in which it is stowed, and the 
provisions made against shifting; and also stating 
the draught of water and clear side, as described in 
34 and 35 Vict., c. 110, 8.5, and 36 and 37 Vict., 
c, 85, 8. 4, at which the ship leaves the port of load- 
ing. The consul shall forward such manifest to the 
Board of Trade, and the master or agent for the 
ship shall, within a reasonable time after the arrival 
of the ship in this country, furnish a similar manifest 
or statement to the officer of Customs to be by him 
transmitted to the Board of Trade.” 

For omitting to make this statement, or for mak- 
ing a false one, the agent or master would be liable 
to a penalty not exceeding 100/.; and for contra- 
vention of any of the regulations it is proposed that 
the owner, master, or agent sliall be liable to a 
penalty not exceeding 300/. 

The Committee say in conclusion that there are 
other questions connected with the losses of grain- 
laden ships with which they are not yet prepared to 
deal finally, and they recommend their reappoint- 
ment next session to complete the inquiry which has 
been referred to them. 

A considerable stand appears to have been made 
in the Committee by the shipowning element against 
the clause or sub-section which places the burden 
on the owner, master, or agent of proving, in the 
event of an inquiry being held, that the — 

recautions against cargo shifting had been adopted. 

pon a division that the section be adopted, there 
were ten votes for and ten votes against it, and it 
was only carried by the casting vote of the chair- 
man. ‘This being so, it may a be taken for 
granted that this provision will be strongly opposed 
by the shipping interests in the House of Commons 
in the event of its being embodied in the Bill which 
will probably be soon introduced. 

Whether a Bill embodying the recommendations 
of the Committee will be brought forward this session, 
and if brought forward, whether it will become law, 
is a point on which it would be rash to offer very 
confident opinion. There can be little doubt, how- 
ever, that the haste with which the Committee 
brought the first part of their labours to a conclusion 
could only be a on the grounds that a short 


the grain shall be pro- 





temporary Bill {to meet the perils of the comin 
winter had become imperative. , 
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It is a matter for rise that the Committee, 
after the strong and conclusive evidence _ before 
them, did not ise in express terms, the magni- 
tude of the peril that exists in so many grain-laden 
ships from want of stability and overloading, as well 
as the peril of grain shifting. The evidence on this 

int of Mr. B. Martell, the chief surveyor to 
Eloyd’s Register of Shipping, was of a most con- 
clusive nature, especially when taken with his ad- 
mirable paper ‘‘ On the Causes of Unseaworthiness 
in Merchant Steamers,” read before the Institution 
of Naval Architects in March last (see ENGINEERING, 
vol, xxix.,! page 232), which was also placed in evi- 
dence. Not less important and interesting than the 
report itself, are the various amendments and addi- 
tions which were pro’ by the several members, 
as they show the effect — on many of the 
independent members by the evidence, The 
minutes of evidence are not yet published ix extenso, 
and it may be well to postpone a more detailed dis- 
cussion of the evidence itself until this has taken 
place. It is, however, to say the least, significant 
that an authority so high and impartial as Mr. E. J. 
Reed was prepared on the evidence, to go to the ex- 
tent shown by the following amendment which was 
proposed by him, and, we believe, met with con- 
siderable support, although it was, owing to the 
pressure of time, withdrawn. His amendment ran 
as follows: 

“‘ Your Committee regret to report that there is 
much evidence tending to show that numerous 
instances of losses of grain-laden vessels have 
occurred in consequence of the employment in the 
grain trade, of vessels which by their proportions 
and construction have been without the necessary 
stability for enabling them to carry full cargoes of 
homogeneous materials (such as grain or coal), with 
safety across the ocean. Although the precautions 
previously recommended, by preventing the shifting 
of the cargo, would always tend to save, and in 
some cases would save, such vessels from capsizing, 
their inherent dangers are so great that nothing 
short of the abstention of their owners from the 
carriage of full homogeneous cargoes can protect 
the lives of our seamen from the most alarming of 
all the dangers to which life at sea is exposed.” 

We have given above the principal clauses recom- 
mended by the Committee for the regulation of 
grain loading, but have not space this week to ex- 
amine them in detail. We propose, however, to do 
this in an early number, when it will be easy to 
show they are faulty in some very important par- 
ticulars, and that they do not embody throughout 
sound ideas of the mechanical principles which should 
govern any regulations for the safe loading of grain 


cargoes, 


AN ELECTRIC GAS INDICATOR.’ 

Tue importance of an accurate and reliable 
means of ae the proportion of inflammable 
gas in mines has long been recognised, and many 
attempts have been made to construct instruments 
capable of measuring it. ‘These are referable, ac- 
cording tothe principles on which they are based, into 
two categories, namely, those which depend for their 
action on the hysical properties of the mixture of 
marsh gas po air in the mine, and those which 
depend on its chemical a To the former 
class belong the aneroid indicator of Mr. Ansell, 
which operates by the diffusion of gases, and the 
recent firedamp indicator of Professor George 
Forbes, of the Andersonian University, Glasgow, 
which takes advantage of the difference of velocity 
of a sound wave in air as compared with air adulte- 
rated with marsh gas, To the chemical class belong 
the ordinary flame test, the apparatus of M. 
Coquillon, and the new electric instrument we are 
about to describe. 

The chemical class of detectors have an advantage 
over the physical class, inasmuch as they measure 
the inflammability of the us mixture, or its 
approach towards the explosive point; and it is 
this quality which it is desired to know. Accord- 
ing to Mr. E. H. Liveing, associate of the Royal 
School of Mines, the inventor of the electric fire- 
damp indicator, it is quite possible to alter the 

hysical properties of a gaseous mixture to a very 
aa extent, without much altering its combustible 
properties. Thus the presence of 6 per cent. of 
marsh gas in atmospheric air is sufficient to render 
it explosive in an upward direction; and there may 
be present io the mixture amounts of carbonic acid 
(C Og) from 1 per cent. up to 15 per cent. without 
preventing the mixture from becoming explosive. 


gas oa H,) and 8 per cent, of carbonic acid (C O,) is 
highly explosive, yet the physical indicators alluded 
to would, in Mr. Liveing’s opinion, show a harmless 
mixture, and fail to tell the presence of any com- 
bustible gas. 

The flame-test on the other hand, being a direct 
combustion ‘test, is more trustworthy, and has been 
in use as an every- y test for more than a century. 
It consists, as is well known, in observing the “ tail” 
or cap, which appears on a flame when brought into 
an atmosphere vitiated with combustible gas. This 
luminous tail is simply a region where the weakly 
inflammable mixture of marsh gas and air is kept 
burning by aid of heat drawn from the flame. By 
itself the gas would not sustain combustion. Before 
the introduction of the safety lamp the flame test 
was attended by considerable risk, but it can now 
be performed with comparative safety. 1t is not, 
however, a sensitive test, nor is it as trustworthy as 
could be desired owing to a suspicion that the per- 
centage of inflammable gas present before the cap 
appears is not always the same. In short the 
method is a crude one, and though it has done and 
still does excellent service, the time has come when 
some more accurate arrangement on the same 

rinciple is feasible. The experiments of Mr. 

iveing demonstrate that 2 per cent. is the mini- 
mum proportion of marsh gas which the Davy 
flame is capable of justly determining. Moreover, 
it is liable to the drawback that particles of 
ignited matter on the wick sometimes produce a 
spurious cap when no gas is present. As for Mr, 
Coquillon’s instrument, however admirable it is 
from a scientific — of view, it is not adapted for 
use in the pit, and requires the air samples for test- 
ing to be specially brought to it. 

The apparatus described by Mr. Liveing to the 
Physical Society some weeks since appears to us the 
most promising of all tests on the chemical principle. 
Itis a modern refinement on the flame-test which has 
been rendered possible by the advanced state of 
electric science. Instead of employing an ordinar 
flame Mr. Liveing uses for an ignited body or wic 
a fine platinum wire rendered incandescent by an 
electric current generated by a small portable 
magneto-electric machine. The presence of marsh 
gas in very small proportions in the air is shown b 
an access of brightness to the glow of the red-hot 
wire ; and this brightness increases with the amount 
of gas present. ‘To measure the brightness pro- 
duced by the gas the incandescent wire exposed to 
the contaminated atmosphere is compared by the 
eye with a similar incan nt wire heated by the 
same current in pure air so as to act as a standard. 

An atmosphere containing less than 5 per cent. 
of marsh gas is not explosive at ordinary tempera- 
tures and pressure, because the heating value of 
the marsh gas is insufficient to raise the large 
excess of atmospheric air to the point of 
ignition. When, however, such a mixture is ex- 
posed to a body sufficiently heated in itself, and 
especially a piece of platinum (as all who are 
familiar with the incandescence of spongy platinum 
in the hydrogen blast will understand) the gas will 
burn and visibly add to the temperature of the 


object. Even 3 per cent. of marsh gas in the air 
can be readily detected in this way by incandescent 
wire. 


As illustrated in Fig. 1, the electric gas indicator 
of Mr. Liveing consists of two spirals of fine 
platinum wire A B, connected up in one circuit and 
traversed by the current from a small auxiliary 
magneto-electric machine driven by hand. Both 
wires being of equal resistance and cooling surface, 
are equally heated by the current and glow with 
equal brightness in pure air. The proper shape of 
these spirals is shown in Fig. 2. One of the spirals 
A is enclosed in a brass tube containing pure air, 
and fitted with a glass end through which the light 
of the red-hot spiral can escape. The other, B, is 
enclosed in a salbeiee of wire gauze, also fitted with 
a glass end; and through the meshes of this cylinder 
the gaseous mixture drawn into the interior of the 
instrument permeates to the wire B and iucreases its 
brightness. 

While the air drawn in for examination is free 
from combustible gas, the two spirals glow with 
7 brilliance ; but if the air contain above _,‘th 
of its volume of marsh gas, the spiral exposed to the 
mixture grows in brilliancy in proportion as the 
percentage nears the explosive point. The direction 
of the current is shown by arrows in the drawing, 
which is a longitudinal section through the apparatus; 
E and D are wooden insulating beds for the wires 





Atmospheric air containing 8 per cent. of marsh 


supporting the spirals ; R and §S are brass sides fitted 


with terminals for the current; Q is the magneto- 
electric machine and base-board combined, measuring 
Sin. by 5in. by 13in. There are likewise two small 
tubes for drawing air into the instrument not shown ; 
and provision is made for replacing the platinum 
spirals by fresh ones in case of melting or other 
damage by unscrewing the thumb-screws LM. 














To measure the difference of brilliancy a simple 
form of photometer is employed. This consists of a 
small wedge-shaped screen C (Fig. 1), having its 
side surfaces covered with paper and illuminated the 
one by the sheltered, the other by the exposed spiral, 
These two inclined surfaces are looked at through 
the peep-tube G, which, together with the screen 
and outer tube K, can be moved towards the covered 
spiral until both surfaces appear equally bright. 

he position of the photometric screen relatively to 
the two spirals gives, of course, the relative inten- 
sities of the two lights, and by means of an empirical 
scale, the corresponding percentage of gas present in 
the mixture is indicated, as shown. 

The difference of brilliancy for certain percentages 


Y|of gas is given by Mr. Liveing in the following 


Table ; and he states that the rate of revolution of 
the magneto-electric machine does not seem to in- 
fluence the results : 


TABLE of observed Incandescence of the Spirals for 
different Mixtures of Air and Marsh Gas. 











Relative a = Power of 
Percentage of CH,. ree 5 
Sheltered Spiral. | Exposed Spiral. 
Pare air ... pans 1 1 
4 per cent. CH, ... 1 1.21 
+ ” %” . 1 1.65 
1 ” ” 1 2.78 
2 5 ” 1 5.1 
3 ” ” 1 22.0 
4 5 ” 1 64.0 











When moderately large quantities of marsh gas, 
such as 2 or 3 per cent., are present, the difference 
in colour of the light emitted by the two wires 
becomes so striking as to cause some difficulty in 
judging of the exact position of equal illumination 
of the two sides of the screen, a difficulty which is 
felt more or less with all photometers in comparing 
the intensities of differently tinted lights. This 
difficulty is, however, overcome by Mr. Liveing by 
the device exhibited in Fig. 3, which is an enlarged 
plan of the screen and peep-tube. One-half Y of 
that side of the screen presented to the exposed 
wire B is covered with yellowish-red paper, the 
other half X being left white. For quantities of 
gas up to 1 percent. the white surface X is com- 
pared with the white surface Z presented to the 
sheltered wire; and for quantities greater than 
1 per cent. the yellow surface Y is employed, as its 
tint neutralises the very white light emitted by 
the working wire, and renders the comparison easier. 
The inventor has made many experiments to test 
the efficiency of his instrument, and he has found 
that its success depends to a great extent on the 
peculiar arrangement of the spirals, The scale 
obtained with various samples of pit gas, collected 
over water blowers, closely agrees with that obtained 
from pure light carburetted hydrogen (CH,), but it 
is noticeable that the pit gas, as a rule, has a some- 





what feebler action, probably owing to dilution with 
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a small proportion of nitrogen or carbonic acid. 
Carbonic acid seems to have no influence upon the 
apparatus except by slightly diminishing the heating 
power or combustibility of the mixture. Thus a 
mixture of 2 per cent. CH, and 2 per cent. CO, in 
air when examined in the indicator gave very nearly 
the same reading on the scale as 2 per cent. of CH, 
by itself. In this respect, therefore, as well as by 
its great sensitiveness, Mr. Liveing’s instrument is 
to be recommended. For with both the aneroid in- 
dicator and Professor Forbes’ instrument the heavier 
carbonic acid would have tended to neutralise the 
action of the lighter marsh gas. 

The electric gas indicator, as it may be called, 
in default of any better name, is likely to be 
very serviceable in collieries. On the existing 
system of ventilating mines, the fresh air descends 
the ‘‘ down-cast” into the mine, and is then divided 
up into several separate currents or “splits” which 
traverse the galleries where the men are working, 
and then circulate to the ‘‘ upcast” shaft by way of 
the ‘‘ returns” or tunnels through the worked-out 
parts of the pit, The new instrument is, in Mr. 
Liveing’s opinion, specially adapted to enable the 
manager of the colliery to test the air in these 
different returns in order to determine the quantity 
of firedamp evolved in the different workings, and 
thus proportion the supply of fresh air accordingly. 
Moreover, if these quantities are registered from 
day to day together with the barometrical pressure, 
an abnormal increase of discharge could readily be 
noted and precautions taken. 

Again, in dangerous mines, where blasting is still 
resorted to in order that the hard coal may be pro- 
fitably worked, it is compulsory (by the Coal Mines 
Regulation Act) to test for firedamp before the 
blast is made. At present this is ordinarily done by 
the Davy lamp, and not always effectually. By 
fixing the photometric screen to mark some definite 
and dangerous percentage of gas, say 2 per cent., 
Mr. Liveing proposes to employ his apparatus 
instead. Then so long as the standard, or A, side 
of the screen was brightest, the shot might be fired ; 
but whenever the B side became equal to or brighter 
than the standard side the shot should not be fired. 
For this purpose the apparatus could be made both 
smaller, simpler, and cheaper than the measuring 
variety. Another application of the indicator which 
has been proposed by Mr. Liveing is also worthy of 
mention, This consists in using it to determine the 
heating value of the waste gases from blast furnaces, 
where it is important to regulate the conditions of 
burning so as to reduce the carbonic oxide in these 
gasestoa minimum, For sucha purpose the samples 
of waste gas would, of course, require to be diluted 
with some definite quantity of air in order to furnish 
oxygen before examination, 








THE MESSAGERIES MARITIMES. 

Tuis great French steam shipping company con- 
tinues its important and useful operations. The value 
of the _—— steamers with their machinery stood 
in the books of the undertaking at the close of 1879 
at 4,062,887/., as compared with 4,180,889/. at the 
close of 1878, showing a reduction of 118,002/. last 
year. This reduction was due to the removal of five 
steamers from the company’s fleet, viz., the Clyde, 
the Hermus, the Tamise, the Simoise, and the Phase 
—a removal partially compensated for by the addi- 
tion of the Oxus, a steamer of the largest type. 
The Oxus—which is a vessel of 2374 tons burthen 
and 600 horse power—is being employed on the 
Marseilles and Shanghai line; she made her first 
voyage in October, 1879. ‘The Clyde, the Hermus, 
the Tamise, the Simoise, and the Phase have either 
been sold to be broken up, or have been broken up 
in the company’s own yards. The Clyde, the 
Tamise, and the Simoise commenced running in 
1855 ; the Hermus dated from 1857 ; and the Phase 
from 1858. ‘Che five steamers had accordingly done 
more than twenty-five years useful work. Upon 
the completion of the Oxus, the council of adminis. 
tration commenced the construction of the Saghalien, 
a steamer of the same type, which is expected to be 
brought into use towards the close of this year, 
Altogether the Messageries Maritimes had atloat at 
the close of last year fifty-three ships of an aggre- 
gate of 177,660 tons burthen, and 21,160 horse 

wer. We stated that the value of this fleet stood 
in the books of the company at the close of 1879 at 
4,180,889/.; but it has always been the policy of 
the company to write off a portion of the capital 
engaged in its fleet by means of an annual allocation 
out of revenue. The effect of this prudent policy 





was to reduce the nominal amount of the capital ex- 
pended upon the oe ships to the close of 
1879 to 2,067,528/. It may be added that in the 
course of last year the company constructed four 
iron sloops intended to be used for the embarkation 
of coal at the Dakkar agency, Senegal. 

The routes to be traversed in connexion with the 

tal service of the company experienced no change 
in 1879. These routes were fixed by a convention 
of July 15, 1875, and they comprised in 1879, as in 
1878, a total of 467,183.marine leagues divided 
between the company’s three great networks of the 
Mediterranean, the Indo-Chinese seas, and the 
Atlantic ocean. The convention also provided for 
permissive but periodical voyages to the further 
extent of 108,78] marine leagues. Altogether the 
company has to make 510 regular voyages annually, 
comprising an aggregate distance of 575,964 marine 
leagues. In the course of 1879, the company farther 
made 16 supplementary voyages to pat ships on 
distant stations, or to meet the special requirements 
of the traffic ; these 16 supplementary voyages added 
10,410 marine leagues to the whole navigation of 
the past year, which comprised, it will be observed, 
526 voyages extending over an aggregate distance 
of 586,374 marine leagues. In running from Mar- 
seilles to La Ciotat for repairs, and in making some 
experimental trips to sea, the company’s steamers 
traversed a frrther distance of 1059 marine leagues. 
In 1878, the aggregate distance run by the company’s 
steamers, when on service, comprised altogether 
591,447 marine leagues, the number of supple- 
mentary voyages amounted to 26, of which seven 
were made in the Indo-Chinese seas. In 1879, the 
company’s service was conducted regularly, and 
almost everywhere in advance of the prescribed 
time. At one or two points, however, the intro- 
duction of quarantine arrangements occasioned rather 
serious delays. In the Black Sea apprehensions 
entertained with regard to the plague, led the Turkish 
authorities to prohibit for three months the intro- 
duction at Constantinople of anything coming from 
Russia. Not being bound by its engagements in 
connexion with the postal service to accommodate 
Odessa, the company abandoned, until the vexatious 
but probably salutary quarantine regulations were 
repealed, a navigation the cost of which was not 
attended by any compensating advantages. Upon 
its Altantic lines the company had not an equal 
freedom of action. For several years past an out- 
break of yellow fever in Brazil has given the Govern- 
ment of the Argentine Republic a right to protect 
itself by quarantines, Of this right it avails itself 
with extreme rigour, and the authorities of Monte 
Video follow the example of those at Buenos Ayres. 
The result has been that from November to July 
the company’s steamers have not been able to touch 
at Rio de Janeiro without meeting in the ports of 
La Plata with difficulties practically equivalent to 
an interdiction of business altogether. ‘The in- 
terests of French commerce having thus been 
gravely affected, French merchants have submitted 
their complaints to the French Government upon 
the subject, and the result has been that the 
company has been authorised not to touch at Rio 
de Janeiro in some of its Atlantic voyages. ‘This 
arrangement secures freedom of access to Monte 
Video and Buenos Ayres, but still it is attended 
with the serious disadvantage of sacrificing, to some 
extent, the company’s business in Brazilian waters 
during nearly half of each yeer. However, the 
council of administration did its best in 1879 to deal 
with all difficulties, and it contrived in 1879 to get a 
large average amount of work out of each of the 
company’s steamers. ‘Thus while in 1877 the 
average distance run by each of the company’s 
steamers was 10,579 marine leagues, and in the 
following year 11,341 marine leagues, it was carried 
in 1879 to 11,500 marine leagues. The average 
speed attained by the company’s steamers last year 
was 11.88 marine leagues per hour upon the Trans- 
atlantic lines; 11.50 marine leagues per hour upon 
the principal China line ; and 10.82 marine leagues 
per hour upon the whole of the three networks, in- 
cluding the purely commercial lines. These results 
were rendered all the more satisfactory by the fact 
that, thanks to the vigilance of the company’s 
captains and staff engineers, they were attained with 
some diminution at the same time in the consump- 
tion of fuel. We may add, in conclusion, that the 
definitive profit realised by the company from its 
operations in 1879 amounted to 225,547/., and that 
the dividend distributed upon the share capital for 
the year was at the satisfactory rate of 7 per cent. 





per annum: 





NOTES. 
IMPROVEMENT IN BUNSEN’S PHOTOMETER. 

In using the ordinary Bunsen photometer, the 
disappearance of the oil spot on a sheet of thin paper 
depends on the position of the eye of the observer. 
With thick paper this objection does not come in, 
but the apparatus is less sensitive. A better plan 
is that introduced by Herr Teepler, who replaces the 
ordinary single sheet of paper e two thin sheets of 
parchment paper placed on each side of a sheet of 
stout paper perforated by a hole about an inch in 
diameter. The sheets are stretched on a frame and 

laced between two panes of clear colourless glass. 

ith this eae = ors a of the illuminated 

spot is equally bright, and the spot disappears en- 

tleely when the lights are properly peo The 

adjustment is easy, the observation can be made 

with both eyes, and the result is independent of the 
position of the eyes. 


CuILLED, Cast, AND OrDINARY RAILWAY WHEELS. 

During last winter on the Austrian North-West 
Railway, there were 4806 cast chilled wheels in 
use on goods trucks, and a total of 7508 ordinary 
wheels on both goods and passenger carriages. 
During the three coldest months, December, 
January, and February, 48 tyres burst, while only 
one chilled wheel failed, or one chilled wheel for 
every 4806 wheels running, and one tyre for every 
156.4 wheels running. ‘This fact may ie uoted as 
another proof that chilled wheels of first-class 
quality merit the universal adoption they have met 
with in the United States. On locomotive wheels 
there were 36, and on tender wheels 71] burst 
tyres reported, none of the burst tyres having 
however caused any serious accident. We should 
mention that the chilled wheels used on the 
North-Western Railway of Austria, were cast 
at the well-known works of Ganz and Co., in 
Buda-Pesth, with the exception of 200, which were 
cast at the foundry of Count Andrassy, in Dernd, 
Hungary. 

Tue TRANSFORMATION OF PHOTOGRAPHIC IMAGEs, 

In a recent note we chronicled M. Janssen’s in- 
teresting and important discovery of successive 
transformation in the image made upon a sensitive 
plate by the prolonged action of the light. At that 
time the celebrated physicist had only demonstrated 
that the first. ‘‘ negative” image could be changed 
into a positive one; but since then he has carried 
his investigation further, and he has succeeded in 
obtaining by the continued exposure of gelato- 
bromine, tannin, and other plates, first, an ordinary 
negative image ; second, a neutral state in which the 


-plate is uniformly dull under the action of the 


‘‘ developer ;” third, a positive image succeeding to 
the neutral state; fourth, another neutral state, in 
which the plate is uniformly clear under the action 
of the “developer ;” fifth, another negative image 
similar tothe ordinary negative, but differing fromit by 
the intermediate phases through ;which it has passed, 
and by the enormous increase of luminous intensity 
which is necessary to produce it, an intensity which 
M. Janssen estimates at a million times that required 
to yield the ordinary negative; sixth, and lastly, a 
third neutral state wherein the negative of the 
second order has disappeared, and been replaced by 
a sombre uniform tint. 


Ear.y CompounD EnaInes, 

An old and comparatively little known work en- 
titled Receuil de Décrets, Ordonnances, Instructions, 
Décisions Réglementaires, sur les Machines.a Feu et les 
Bateaus a Fair, by C. A, Tremtsuk, published at 
Bordeaux in 1842, gives some interesting particulars 
of the steamers plying at that date upon the Gironde 
and the Garonne. Amongst these was the Union, 
set to work in June, 1829, and which was fitted 
with a compound engine constructed by Hallette, of 
Arras, this engine having two inclined cylinders, 
the connecting rods taking hold of the same crank- 
pin. The cylinders are reported to have had dia- 
meters of 15 in. and 15.8 in. respectively, and as the 
stroke in each case was 26 in., it follows that the 
relative volumes of cylinde:s were as 1.11. The 
engine was run at 30 revolutions per minute and the 

ressure of steam was about 66 lb., but the original 
poiler is reported to have exploded within three 
months of its having been put to work, Another 
example of an early compound engine was that 
which in 1842 was in use on board the steamer 
Le Corsaire Noir. This engine was originally built 
in 1837 by Fol, Senior, of Bordeaux, and Sod fens 
oscillating cylinders, two of these being each 10,78 in. 
in diameter with 39.4 in. stroke, while the third 
was 21.27in. in diameter with a stroke of 32 in. 
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The three cylinders acted on three different cranks, 
the two smaller cylinders receiving the steam at a 

ressure of 741b. from the boiler, and discharging 
it into an intermediate receiver, whence it passed to 
the large cylinder, and finally to the condenser. 
This engine was originally fitted to a wooden tug 
boat, but was subsequently provided with a new 
boiler and fitted to the Le Corsaire Noir. 


PropuctivE Power or Russia. 

The following statistics of the productive power 

of Russia, as regards her mineral industries, will 

be found of interest, The quantities given are those 

for 1878, the official report for which year is only 
just issued : 


Gold... eee ‘es ove 41.5 
Platinum " ont 2.0 
Silver 11.3 
Lead... a 
Copper 463 
=... 4,571 
_;, -_ 2.5 
Pig iron sie an 409,633 
Iron rails ... nae ooo has eco 1,330 
»> bare ... ene eee on ee 179,428 

+» plates... - eee ae 74,972 
Steel, blister and puddled 3,934 
» crucible eve 1s ae 4,033 
»» Bessemer and open hearth 58,626 

ia es ad in an 54,459 
Cast-iron castings... 52,244 
Coal ... die eee 2,013,397 
Anthracite ... 453,415 
Lignite 17,611 
Naphtha ove 247,164 
Cobalt .02 
one os aes 1,540 


Tron chromate 
t 769,009 


Salt ... ase oes ose ose vei ’ 
There were employed during the same year in the 
mines and metallurgical works 320,000 workmen, of 
whom 147 were killed and 278 were injured by 
various accidents connected with their industries, 


Paris Fire TELEGRAPHS. 

The city of Paris possesses a very complete or- 
ganisation of fire alarm telegraphs. ‘The central 
bureau is situated in the Boulevard du Palais, and 
is in communication with eleven stations oureet 
with engines, horses, and men. Besides these 
stations it communicates also with the Central 
Water Station, Avenue Victoria, the central station 
for public assistance, the Prefecture of Police, the 
central telegraph office, Rue de Grenelle, and the 
chief omnibus depét in the event of horse relays being 
required. Each of the eleven stations is in com- 
munication with a group of alarm rosts, arranged 
so as to give the best distribution, and comprising 
eighty signalling points in all, The various circuits 
have a length of 147 miles; for the greater part 
of their length their wires, insulated with gutta- 
percha and enclosed in lead pipes, are laid in the 
sewers. The fire-engine staff forms a part of the 
regular army, constituting a regiment prominent for 
its activity and intelligence. The central station, 
whence all directions are issued, is occupied only by 
officers, though a reserve steam fire-engine is kept 
there in case of necessity. When one of the stations 
is advised of a fire from any one of the signalling 
points, the required engines and men are despatched 
immediately from that station, and the fire is tele- 
graphed to head-quarters, whence orders to other 
stations for further assistance are despatched should 
the case require it. One very important deficiency 
appears in this otherwise excellent organisation— 
there are only five steam fire-engines in service, the 
remainder being hand engines, 


Tue Hupson River Tunne. 

A short time since (see page 481 of our last volume) 
we noticed the construction of a double tunnel or 
subway now in course of construction beneath the 
Hudson river to connect Jersey City with New York. 
On the morning of the 2lst ult, these works were 
stopped temporarily by an accident which caused the 
death of twenty men. It will be remembered that 
between the end of the tunnels and the working shaft 
a chamber had been formed connecting the shaft with 
the tunnels, This chamber bad been only intended 
—in its existing form—as a temporary construction, 
and it cut through a quay of loose ashes and 
rubbish held up by planking, through which the 
water freely percolated. At the foot of the shaft and 
the entrance to this chamber is the air lock, and 
the compressed air seems to have been chiefly 
relied on to prevent the works being flooded, as 
300 ft. of one tunnel and 50 ft. of the other had 
been built before the permanent chamber lining was 
started. The roof of the chamber had been 
timbered, but the precautions takcn were, as the 


event showed, entirely insufficient. According to 
the official report the iron plates forming the outer 
skin of the permanent roofing of the chamber was 
all in place and bolted together, but the connexion 
with the masonry of the working shaft had not been 
made good, and it was at this place that the water 
came through at first in smal — as had 
frequently happened before, and afterwards in a 
torrent which brought down with it the partially 
completed roof, and filled the whole of the works. 
[t was assumed that the accident would cause a delay 
of about three weeks, and would of course involve a 
very considerable outlay. It does not transpire 
what excuse could be advanced for ing on 
underground workings of a very delicate if not of a 
difficult character, through an approach excavated 
in rotten made ground, chiefly composed of ashes, 
and freely admitting the water. It is true that at 
the time of the accident the permanent lining, which 
would have avoided all danger, was being put in, 
but it would aed that this should have been done 
months ago, and before any progress with the tunnels 
themselves had been attempted. 


THE Batic AND GERMAN OcEAN CANAL, 

The project for this canal, which has during 
the last thirty years been more or less under con- 
sideration, has lately received a new impulse 
through an interesting pamphlet published b 
Mr. Dahlstrém, who points out the great ad- 
vantage of a canal connecting these two seas, 
and as the most suitable location the line be- 
tween the Bay of Kiel, on the Baltic, and the town 
of Brunsbiittel, on the German Ocean, is recom- 
mended, The canal would have a width at water 
level of 164ft., at bottom of 65.6 ft., and a depth 
of 21 ft. 4 in. but by a special arrangement of 
locks the depth could be temporarily increased to 
24 ft. 6 in., which would allow the largest vessels 
afloat to pass the canal, These dimensions are but 
little below those of the general section of the Suez 
Canal, which is 110 ft. wide at water level, 72 ft. at 
bottom, while the depth varies from 24 ft. to 26 ft. 
By reducing the dimensions to the fi quoted 
above, Mr. Dahlstrém calculates that the cost of the 
canal may be reduced by about 750,000/. as com- 
pared to previous estimates, and puts the total ex- 
penditure at 3,750,000/. Of this sum it is proposed 
that the Government provide one-fifth, while the 
remainder is contributed by private enterprise. The 
number of ships now passing the Sound, between 
the island of Zeeland and Sweden, amounts, accord- 
ing to Mr. Dahlstrém, to 36,670 per annum; of 
these 9100 are steamers, and if only two-thirds, or 
say 24,500 of the vessels will use the new canal, 
which for steamers effects a saving over the old 
route of thirty hours, and for sailing vessels of four 
days, a small tax per ton will pay a good interest 
on the invested capital. The preliminary works for 
this canal are making good progress under Mr. 
Dahlstrém’s direction. Borings along the route of 
the proposed canal are completed, and are said to 
have given very satisfactory results, while the sur- 
veying operations are expected to be completed 
during this autumn, when plans and specifications 
will be prepared, and submitted for Government 
approval, 


Cast-STeEL RalIzs. 

On the Upper Silesian railways cast-steel rails 
have been in use for a number of years, and for the 
Kattowitz district, Inspector Theune has published 
the statistics of rails which have broken during the 
last six years, There are in all 102miles in his district, 
84 miles of which are situated in open dry land, while 
18 miles are in forests, constantly retaining mois- 
ture in the ground, The 4 are of oak, the 
rails 5 in. high with a broad base and partly laid 
with the joints on the sleepers, partly with sus- 
pended joints. There were in all $29 broken rails 
during the six year period of observation, and of 
these breakages 207 or 2.4 per mile occurred in the 
dry part of the line, and 122 or 6.8 per mile in the 
forest district. The fractures were distributed over 
different quarters of the year as follows : 


First three months in the year 216 
Second - - 28 
Third te ee 14 
Fourth ~ “ 71 


329 
During the first year after laying the line, the 
number of broken rails was very small, most of the 
rails having in fact been down for eight or ten years 
before fracture, and the average age of a broken rail 
being 7.5 years. During this time about 23 million 








tons passed over the line. The rails are notched and 








drilled; 73 broke through the solid section, 51 
through notches, and 205 through fishbolt holes, 
showing in but a minority of cases any old flaw or 
crack. The 73 cases of breakivg through the full 
section, the compiler of these results regards as due 
to the unequal tension given to the rails in the rail 
straightening machine. The 51 cases of fracture 
through notches are mainly caused by the sudden 
change in section, and not, Inspector Theune 
asserts, by the rail being injured in notching 
it, since in hardly any cases were old cracks dis- 
covered, Of the 207 breaks through fish-bolt 
holes, 8 per mile occurred on solid fish joints, and 
only 1.36 on suspended fish joints. This is a very 
large percentage in favour of suspended joints, 
even taking into consideration that all the supported 
joints were older. It should be mentioned that the 
fish-plates were iron, and not like the rails of steel. 


Unitep States STEEL PRODUCTION. 

Mr. J. S. Swank, in his recent report, gives the 
following statistics on the production of Bessemer 
steel in the United States. There are in the country 
eleven works for the production of Bessemer steel, 
of which ten were in operation in 1879, and these 
produced 928,972 tons (2000 1b.) of ingots, and 
683,964 tons of rails; of the ten works mentioned, 
one is in New York State, five are in Pennsylvania, 
one in Ohio, and three in Illinois; the number of 
converters is now twenty-two, but this will be in- 
creased to thirty-two, and the total productive capa- 
city per annum will then be 1,500,000 tons. Uf 
crucible steel 56,780 tons were made in 1879, and of 
open-hearth steel 56,290 tons. Blister, puddled, 
and other classes of steel are but little made, the 
total production last year having been only 5464 tons. 
Crucible steel is made in six States ; of these Penn- 
sylvania heads the list 43,614 tons. Open-hearth 
steel was made in sixteen works. The foregoing 
figures give a total of 1,047,506 tons of steel of all 
kinds produced in the United States in 1879, or more 
than six times the output of 1872, when the total 
amounted to 160,108 tons. The same authority 
gives the following figures as the world’s produc- 
tion of Bessemer steel ingots and rails for 1879 in 
tons of 2240 lb. : 














Country. Ingots. Rails. 

Great Britain 834,741 520,231 
United States 829,409 610,682 
Germany ... ove 450,000 350,000 
France eee 250,000 225,000 
Belgium Pe On 100,000 75,000 
Austria... ous eco} 100,000 75,000 
Russia Y 40,000 
Sweden 20,000 

Totals 2,634,150 1,895,913 





We suspect these are very ‘‘ round” figures, espe- 
cially as they are advanced ue grey that the United 
States ‘‘has already distanced her only great com- 
petitor, Great Britain.” ‘This is discounting a very 
possible future, but the statement is not calculated 
to paralyse the steel industries of this country. 


A New Arr THERMOMETER. 

The employment of air thermometers has generally 
been limited to delicate researches hitherto, but a 
form has been devised by M. Witz which, it is ex- 

ected, will be capable of every-day use in the 
aboratory. ‘This is a matter of some importance, 
for the air thermometer combines in a surprising 
degree the two valuable qualities of extreme sensi- 
tiveness and promptitude of action. 

The apparatus is a kind of Leslie thermometer 
having one air bulb at a constant temperature, so 
as to enable the reading of the graduated tube to 
mark the true temperature. The constant tempera- 
ture of the bulb is maintained by the following 
arrangement : a helix of fine platinum wire is intro- 
duced into the bulb, and it is included in the circuit 
of a voltaic battery, so that when the current is 
allowed to flow it becomes a generator of heat.. The 
flow of the current is regulated automatically by 
the temperature of the bulb, To effect this one end 
of the platinum spiral is kept in contact with a 
mercury column, which, like the spiral itself, forms 
a part of the battery circuit. This mercury column 
is movable in the re-curved part of an alcohol 
thermometer resembling that of Lix and Bellavi. 
The movement of the mercury column is determived 
by the temperature of the bulb enclosing the spiral. 
When that temperature is lower than it ought to be, 
the movement of the mercury is arranged to close 
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the circuit, and heat the platinum wire so as to 
raise the temperature of the bulb. When the old 
value has been reached the circuit is opened again. 
The constant temperature of the bulb is 10 deg. 
Cent. above that of the surrounding air, and the 
resulting oscillation of temperature in the bulb is 
about 0.1 deg. Cent. The battery found most 
efficacious for the purpose is that of Poggendorff, 
charged with bichromate of potash, and replenished 
every day with a little fresh acidulated water and 
crystals of the salt, Two small elements are 
sufficient. 

This regulator is the principal feature of the 
new thermometer, The scale is engraved on a part 
of the tube inclined about 15 dey. to the horizon ; 
the manometric liquid is almond oil tinted with 
allkanet ; and a degree on the tube is two millimetres 
long. 

ATMOSPHERIC ELECTRICITY, 

Although many observations have been made on 
the electrical condition of the atmosphere, it is re- 
markable how little is known of the laws which 
govern it. Some interesting results have, however, 
lately been obtained by M. Mascart, in employing a 
Thomson quadrant electrometer and water-dropping 
collector. The opposite pairs of quadrants were 
connected to the positive and negative poles of a 
battery, while the middle of a battery was put to 
earth. The needle was connected to the water- 
dropper, and therefore indicated the potential of 
the air at the place where the jet of water was dis- 
charged in drops. By a recording pencil and paper, 
the deflections were delineated in the form of curves. 

An examination of these curves confirms several 
well-known facts and reveals some new ones. They 
show, for instance, that the potential of the air is 
generally positive, particularly when the sky is 
clear. In cloudy weather the potential falls, some- 
times with rapid variations, and occasionally it turns 
to negative. Rain almost always gives great nega- 
tive deflections, The approach of a storm betrays 
itself often by large negative variations, followed 
by wide deflections in the two directions, with, 
however, a marked predominance of the negative 
potentials. Rains with positive potential are ex- 
tremely rare, and never seem to occur without 
stormy weather. 

M. Mascart’s apparatus was installed in the court- 
yard of the College of France, Paris; but he con- 
siders that his results hold good also for the open 
country. His opinion is, that except in the case of 
great perturbations, the seat of the active electrified 
masses is far above the surface of the ground, and 
that a great city has little influence on the regular 
daily variations of potential. Ordinarily the posi- 
tive potential of the air is higher and more uniform 
by night than by day ; from 9 P.M. to 3 A.M. it varies 
little; but it lowers at daybreak, takes its minimum 
value about 3 p.M., then rises rapidly to a maximum 
at 9 p.m. There is thus only a single daily period 
contrary to the experiments of Quetelet, who sig- 
nalled two, Further, the diurnal range of variation 
is much lower in winter than in summer. 








THE BOAT ACCIDENT ON THE THAMES. 
To THE EDITOR OF ENGINEERING. 

Sir,— Pending the judicial investigation into the recent 
lamentable boat onatinah on the river, it would be unbe- 
coming to inquire into its cause. Let that be what it may, 
and let who may be to blame, no one will deny that there 
is room for improvement in the steam launches which crowd 
the upper Thames. However well and skilfully they may 
be handled, their high speed forms an ever-present element 
of danger to rowing boats, a danger which has at length 
attracted the attention of Parliament. Should an error 
of judgment occur in the navigation of either kind of 
craft, the slower moving and more fragile of the two must 
almost inevitably suffer. 

Examples are not wanting to prove this. What is wanted 
by the quick-speed craft is the power to pull upin the 
shortest possible distance, upon the indication of danger 
ahead, that power in fact which the Board of Trade is 
doing its best to cause railway companies to provide their 
trains with. Could a steamboat possess the power to be 
turned or to ‘effect a stoppage in its own length, it would 
greatly increase the safety, and consequently the comfort 
of navigation, not only int — Thames but everywhere. 
The possession of such powers by steamboats, may perha 
be thought an impossibility. Such, however, is not the 
case. The official trial of an Admiralty steam pinnace, 
built for the Government by Mr. J. S. White, of Cowes, 
has been recently made at Portsmouth. This vessel was 
turned within its own length, and was also stopped within 
its own length when at full s , the time occupied in 
turning a complete circle being thirty seconds. The 
manceuvring capabilities were very remarkable. 

The handiness of this vessel is due to the fact that it is 
fitted with the Mallory propeller, by means of which in- 
genious appliance she can be both propelled and steered by 
one ——¥ the ordinary rudder being dispensed with. 

A launch fitted with the apparatus having been fully 











described and illustrated in your impression of August 2, 
1878, I will not further intrude upon your valuable space, 
save only to observe that, the extraordinary manceuvring 
properties of the Mallory propeller point it out as being 
specially adapted for craft of all kinds plying on rivers 
either for business or pleasure. By the adoption of this or 
other omen possessing similar powers, accidents like 
that under consideration, might be rendered almost if not 
wholly preventible. 
I remain, Sir, your obedient servant, 
SAMUEL OWENs. 
Whitefriars, E.C., August 4, 1880. 








NOTES FROM THE NORTH. 
, Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market opened on 
Thursday morning with business done at 54s. 6d. one 
month to 54s. 3d. fourteen days accepted, but immediatel 
54s. 6d. fourteen days and 54s. 9d. one month were mn d 
and up to 55s. cash, the forenoon closing with sellers at 
55s. cash, and buyers at 55s. 14d. one month. The after. 
noon market was firm at 55s. to 55s. lid. cash and 55s. to 
55s. 44d. one month, closing still buyers at 55s. and sellers 
at 55s. lid. cash. A transaction of 500 tons took place 
during the afternoon at 55s. cash prompt. Friday’s 
market was very strong, anda large business was done, 
the threatened strike of the miners having had the effect 
of hardening prices. At the forenoon market business 
opened at 55s. 3d. to 55s. 6}d. and back to 55s. 3d. one 
month, and business was also done at 55s. 44d. down to 
55s. lid. cash, the close being sellers at 55s. 14d. cash and 
55s. 44d. one month, and buyers 14d. per ton less. Busi- 
ness was done during the pe el at 55s. 44d. down to 
54s. 9d. one month, and at 54s. 74d. cash, the close bein 
sellers at 54s. 8d. cash and 54s. 10}d. one month, an 
buyers near. After the official close 54s. 6d. cash was ac- 
cepted. There was no pig-iron market held on Monday, 
that day being held as a Bank Holiday under Sir John 
Lubbock’s Act. Business was resumed yesterday morning, 
and at the opening of the market 55s. cash was paid, being 
4id. over the closing quotation on Friday afternoon. The 
price went quickly down to 54s. 6d. cash, recovering to 
54s. 9d., then 54s. 7d. cash was accepted, and an upward 
movement was made to 54s. 10d. cash, and the market 
closed rather buyers at 55s. one month, and 54s. 9d. to 
54s. 10d. cash. In the afternoon prices ranging from 
54s. 104d. to 55s. cash were taken, and there was also an 
improvement to 55s. 14d. one month, while at the close there 
were still sellers at 55s. cash and buyers offering 55s. 1d. 
one month. There was an improvement on the day of 44d. 
per ton over Friday’s fina] quotation. The pig-iron market 
was firm at the opening this forenoon with a fair business 
done at 55s. cash paid, from which there was a gradual im- 

rovement to 55s. 6d. ten days, and then at 55s. 4}$d. cash 
, ne ; and the close was buyers at 55s. 6d. one month and 
55s. 44d. cash, and sellers near. The afternoon market 
opened with a steady business done at 55s. 44d. to 55s. 6d. 
cash, and up to 55s. 8d. one month, receding to 55s. 3d. 
cash and 55s. 6d. one month, and the market closing with 
sellers asking 55s. 4d. cash. Fluctuations in price have 
not of late been so violent as they were a short while since, 
and it is to be hoped, in the interest of sound trading, that 
the market may remain steady for some time. Several in- 
quiries from America have been made during the past 
week, and some orders have been placed, although they are 
not believod to have amounted to very much. However, 
as freights by the New York lines of steamers sailing from 
the Clyde have been raised from 7s. 6d. to 12s. 6d. per ton, 
there must have been a considerable amount of tonnage 
engaged. Shipping iron is reported to be in better re- 
quest, and prices generally show an advance to have been 
made. Second-hand parcels that were pressed on the 
market have been taken off, and there is now more firm- 
ness. Makers’ prices were advanced last week from 1s. to 
2s aad ton, and they continue to be irregular, but the 
tendency is still upwards. Some improvement has taken 
lace in the hematite market, and ers ask 75s. to 80s., 
ess 2} per cent-, for Nos. 1,2, and 3, although second- 
hand holders would take somewhat less. There does not 
seem, however, to be much of this iron in second hands. 
The outlook of the pig-iron trade is, upon the whole, un- 
doubtedly better, but the great production still goes on 
there being now not fewer than 118 blast furnaces in full 
operation, one additional having been blown in at Eglinton 
Iron Works. There is no doubt that there will be an 
abundance of iron for all requirements for a long time to 
come. Last week’s shipments amounted to 10,015 tons as 
compared with 10,670 tons in the corresponding week of last 
year. Tbe stock of pig iron at Messrs. Connal and Co.’s 
public warrant stores at the end of last week stood at 
454,204 tons, showing an increase for the week of 1686 
tons. At this time last year there were 90 furnaces 
blowing. 

Clyde Shipbuilding Trade.—The amount of work 
turned out from the wate yards on the Clyde dur- 
ing last month was very large considering that the Glasgow 
and Greenock Fair holidays fell within the month. There 
were sixteen vessels launched, having an aggregate of 
18,200 tons, being fully double the t ge launched dur- 
ing the corresponding month of last year, and in 1878, 
although not up to that in the same month of 1877 and 
1876. Over the seven months of this year there is an in- 
crease of 26,700 tons above the output for the same period 
in 1879, but a decrease of 5500 tons as contrasted with 
1878. However, the trade has been better this year than 
the averaged past six years. Of eourse the ag te of 
the past month’s launches was made very great the 
launch of the Czar’s yacht Livadia, of 7700 tons, being 
about two-fifths of the whole tonnage launched. At the 
end of the past month there were 18 vessels nearly ready 
for laun , 23 plated, 30 in frames, and 19 keels laid 
or laying. me are exceedingly well off for work. 








The largest vessel, after the Livatia, launched last month 
was the steamer Titania, 2150 tons, built by Messrs. D. 
and W. Henderson and Co., for a Glasgow. firm. 

Trial Trips.—A number of new vessels, including steam 
yachts, have lately had their trial trips on the Clyde. One 
of them was the Adria, 1750 tons, built of steel, and one of 
four vessels, specially intended for the development of the 
Hungarian flour trade. Two sister ships are in course of 
construction. The Adria ran the measured mile at the 
rate of 13 miles an hour. Another trial trip was that of 
the Amy, with one exception, the mene steam yacht 
afloat. She was built and engined by Messrs. Cunliffe and 
Dunlop, Port-Glasgow, and on her trial trip last Friday 
she attained a s of 12 knots an hour. A novel feature 
in connexion with trial trips during the last two or three 
years is for the owners and builders to have a pleasure 
cruise extending over some days. An example of this 
occurred last week, the screw steamer Booldana, the last 
addition to the fleet of the British India Steam Navigation 
Pongaaay with a party of about fifty ladies and gentlemen 
on , went round the west Highland coast, north to 
Ross-shire. She is constructed for carrying transports 
and cargo, and is of very great capacity. 


NOTES FROM SOUTH YORKSHIRE, 

F SHEFFIELD, Wednesday. 
New Line of Railway.—On Monday a short but very 
important line of railway running from Worsbrough to 
Oxspring, on the Manchester, Sheffield, and Lincolnshire 
Railway, was opened. The line is an extension of the 
South Yorkshire Coal Railway, and runs through the 
Oxspring Tunnel, which, though only 27 yards long, had 
300,000 bricks used in the making of its foundations. Tere 
is another tunnel on the new line 286 yards in length, in 
the construction of which considerable difficulty was ex- 
rienced owing to landslips. A massive three-arched 
ridge elicited the special commendation of Mr. Marindin, 
the Government inspector, The work has been superin- 

tended by Mr. Mark Hyde and Mr. C. Sacre, engineers. 


Chesterfield and Derbyshire Institute of Mining En- 
gineers.—During the past week the members of this in- 
stitution have n making excursions into Derbyshire, 
and visiting the lead mines, in order to make themselves 
more fg eg Fon ge with the details of this in- 
dustry. Lord Edward Cavendish, president of the insti- 
tute, has been amongst the visitants. 


Scarborough New Spa Buildings.—These buildings 
which form an addition to the old ones, have been opened 
this week amid great rejoicings by the Lord Mayor of 
London. The works are from designs by Messrs. Verity 
and Hunt, Mr. F. T. Reade being the engineer for the 
structural ironwork, which was executed by the Patent 
Shaft and Axletree Company. 


North-Eastern Railway Company’s Rates.—Since the 
passing of the Bill empowering the making of a new line 
to Hull from Barnsley, intersecting the South Yorkshire 
coalfield, colliery proprietors in this district have been 
bringing claims for reductions of rates before the local com- 

anies. The Cleveland ironmasters bave waited on the 

orth- Eastern Railway Company, relative to the proposed 
increase of rates. The second 5 per cent. instalment of an 
increase of rates was due on the 30th of June last. ‘The 
directors have, however, agreed to keep the rebate at 2} 
per cent. until the end of September, after that date another 
5 per cent. rebate will be removed, and before the 
end of the year, what was until lately a 5 per cent. rebate 
will be removed. 


Strike at Earle’s Shipyard.—Last week the rivetters and 
caulkers employed in Earle’s shipyard, went on strike for an 
advance of 5 per cent. in wages. A large number of men 
have thus been thrown out of employment—some 2000 in 
number. A number of fine steamers are in the yard in 
various stages of progress, but the hands who have been 
engaged on them are for the most part run out of work 
owing to this disagreement. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change at Middlesbrough was thinner than usual. 
There was very little business done. Prices were rather 
better No. 3 Cleveland pig being quoted 44s. 3d. per ton. 
It was stated that business had actually been , vol at 
43s. 9d., but whatever may have taken place amongst 
merchants, or even by some of the makers, it remains a 
fact that some of the producers refused to book orders 
except at the first-named figure. It was found that the 
stock in the warrant stores of Messrs. Connal and Co., of 
Middlesbrough, amounted to 92,500 tons—an increase of 
430 tons compared with last week. There is a growing 
feeling that trade generally is improving, and that from 
the steady condition of the Cleveland iron trade it is evi- 
dent that we have entered upon better times. Shipments 
during the month have been exceedingly active, upwards 
of 82,000 tons of pig iron and 20,000 tons of manufactured 
iron and steel having been exported from Middlesbrough 
during July. 

The Manufactured Iron Trade.—There are further 
signs of improvement in the finished iron trade. All the 
works are busier and prices are better. It is anticipated 
that for the next few months there will be a larger output 
than was expected. 

Engineering and Shipbuilding.—On the Tyne, Wear, 
and Tees, the engineers and shipbuilders continue busy. 
There is work in hand which will them fully employed 
for the next few months. 


The Coal and Coke Trades.—There is no alteration in 
the condition of the fuel trade. 
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WIRE ROPE CONNEXIONS. 

Tue connexions commonly in use for securing wire 
rope to hoist cages consist in either bending the end of the 
rope into a loop, putting an iron ring into it and lashing 
or clamping the end against the side of the rope, or the end 
of the rope passes through a conical sleeve, and a tapered 
wedge is then driven in between the wires of the rope, 
foreing the latter against the sides of the sleeve, and 
thus firmly uniting the two, or the wires in the end of 
the rope are turned back, the rope being passed through 
a conical sleeve, and the space run in with lead. All 
these methods are applicable where the end of a rope is 
to be fastened to a cage; but in all cases, this end is de- 
stroyed, and the twocannot be separated—for repairs for 
instance—without renewing the mode of connexion after 
the previous end has been cut off. In cases where, as it 
is at present not uncommonly the case, a continuous rope 
is used partly for the p se of balancing the weight of 
the rope, partly for ahine with the same rope from 
different stages, the modes of connexion above referred 
to are not suitable, and some other means of making the 
connexion have to be employed. The principal conditions 
which a coupling for this purpose has to fulfil are: first, 
to form a safe and firm connexion, and, secondly, one 
which in no way injures the wire rope, since an injured 
place inthe middle of a rope cannot well be repaired. 
It is, moreover, desirable that this coupling should be 
capable of being easily and rapidly put into or out of 
operation. A coupling which fulfils these requirements, 
and has for some time been in practical use in Rhenish 
Prussia, is shown by its inventor, Mr. F. Baumann, 
at the Diisseldorf Exhibition, and we understand that it 
is already applied to a considerable extent in the Rhenish 
and Wostphalian mining districts. 

This coupling is shown in its simplest form in Figs. 1 
and 2, from which it will be seen that it consists of an 
outer conical casing fixed to the cross-bar of the cage. 
Through this casing the rope passes, it being held in 
position by three or more conical pieces exactly fitting 
the casing externally, and the windings of the rope 
internally. The weight of the cage will naturally exert 
a pressure on the rope which increases with the load. 


These fitting pieces are cast in white metal or brass round | 4 


the rope, and the coupling has stood some of the severest 
tests; having been tried in one case with a } in. rope, 
consisting of thirty wires, 0.1 in. in diameter, well 
greased, and the cage loaded till the rope broke about 
10 ft, above the coupling under a load of 7} tons; the 
place where the coupling had gripped the rope could 
not, after the oil had wiped off, be found, showing 
that the rope does not in any way suffer, and that no slip 
had taken place. 

A hinged ring connecting the fitting pieces with the 
casing prevents the coupling from disengaging when the 
cage sets off at the bottom. An arrangement of this 
construction has been in use at the Friedrichsthal mines 
for over a year, and has been weekly shunted about 
several times, but has up to the present given every satis- 
faction. 

To entirely avoid the necessity of care in adjusting 
this coupling, which is indispensable in the arrangement 
above described and to obtain a still more rapid discon- 
nexion, Mr. Baumann has designed the arrangement 
shown in Figs. 3 and 4. The packing pieces here con- 
sist of four pieces with dovetailed slots, into which iit 
the heads of four bolts. The casing outside is made in 
two pieces hinged together, and this cannot be closed over 
the rope until the “lay” of the rope thoroughly fits 
into the grooves. An india-rubber buffer is added to 
avoid the sudden shock on the rope. In steel ropes 
suitably arranged to carry an electric cable inside, com- 
munication can easily be established between the cage 
and the engine-room, This system certainly possesses 
great advantages where a continuous rope is used, but 
even for a single rope, where disconnecting is occa- 
sionally necessary, it is a very handy arrangement. 





THE BARROW DOCKS. 
On the Docks and Railway Approaches at Barrow-in- 
Furness.* 
By Mr. F. C. Srrueman, of London. 

THE title of this paper was adopted from a suggestion of 
the secretary, with the omission of one word—the epithet 
**new”’ ; the reason for this omission being that the whole 
of the town, docks, and railway at Barrow-in-Furness are 
new, the Act of Parliament ; corporating the Furness 
Railway having been passed in 1844, the Dock Act in 1863, 
and the town having been incorporated in 1867. The 
author had had the privilege of being professionally con- 
nected with most of the engineering works of the town, 
and of watching its rise and progress from the time of its 
foundation. As a pupil of the late Mr. J. R. McClean, he 
was instructed to his way to Barrow, the means of 


doing so not being recorded in Bradshaw, and to set out | bas 


the railway between Barrow and Piel to Dalton and Kirkby. 
The contract for this portion of the railway was taken by 
Messrs. John and William Tredwell in 1844. The line was 
— in June 1846, for the carriage of iron ore and slate, 
w was shipped from a small T-headed wooden pier 
erected by the com at Rabbit Hill Point, about the 
site of the presen’ ion. At this time the mineral 


* Paper read before the Institution of Mechanical Engi- 
neers, at Barrow. 








BAUMANN’S WIRE ROPE CONNEXION FOR MINING CAGES 





owners would not undertake to guarantee the railway 
company a traffic of 75,000 tons of iron ore per annum ; 
but soon after the opening of the line a great development 
of the iron ore traffic took place, and this quantity was 
increased fourfold. By degrees the railway system has 
been developed, and various other companies have been 
absorbed, now forming together the Furness Railways, 
which ran from Lancaster, vid Carnforth, to Barrow and 
Whitehaven, and combine business with pleasure traffic, 
the latter to Windermere and Coniston Lakes. The re- 
uirements of this district now demand quick communica- 
tion with London, Liverpool, Manchester, and Leeds, 
which is supplied by the express through trains of the 
London and North Western and the Midland Railway. 
Having briefly noticed the railway approaches to Barrow, 
the author will now proceed to describe the docks and sea 


or 

he first harbour authoritics (the Barrow Harbour 
Commissioners) were constituted under the Act of 1848. 
The powers therein granted becoming inadequate to the 
rising port, the Commissioners’ authority was enlarged 
in 1855, and became vested in the Furness Railway Com- 
pany in 1863; and by the same Act power was also given 
to construct docks. The construction of the docks then 
authorised, situate between Barrow and Barrow Island, 
was let in 1865 te Messrs. Brassey and Field. The docks 
have been named after the two Dukes, Devonshire and 
Buccleuch, the chairman and deputy-chairman of the 
Farness Railway ; and were fo 'y opened on the 19th of 
September, 1867, with + public enthusiasm. 

The Devonshire and Buccleuch docks have a water area 
of 65 acres. Their length is 5500 ft. by 500 ft. in width, 
with a depth of 24ft. They are entered through a basin 
500 ft. in len by 150 ft. wide, worked bya pair of 
double-skinned wrought-iron gates, 60 ft. wide in the clear, 
and by a wrought-iron caisson. Adjoining and parallel with 
the basin is a graving dock, capable of taking a vessel of 
5500 tons burthen. 

The north side of the Devonshire dock was allocated to 
traffic in grain, jute, &c., and the shipment of steel rails, 
hematite oi iron; the principal portion of the south side 
being reserved for, and now used by, the Barrow Shi 
building Company and the timber trade; whilst the 
Buccleuch dock was more particularly reserved for ship- 
ment of iron ore and timber, a trade rally carried on 
in a smaller class of vessels. Under these circumstances 
the entrance between the two docks was made 40 ft. wide, 
or 20 ft. less in width than the entrance into the basin. 

In 1872 the railway company obtained an Act authorisin 
an extension of their docks, which was completed an 
opened in May of last year. These new docks, called the 

sden docks, have been named after the managing 
director of the Furness Railway, and the author trusts 
they will be a lasting tribute to the ene of Sir James 
Ramsden. The access to these docks affords a second way 
into the entire system of docks; it is through a basin 
900 ft. in length by 250 ft. in width, having an area of 
8 acres, into a lock 700 ft. long by 100 ft. in width, and 
nearly 2 acres in area ; and thence into the Ramsden dock 
and basin of 56 acres of water area. Besides this a 
further area of 200 acres bas been enclosed for the Cavendish 
dock and quays. The minimum width of the entrance to 
these (new) docks is 100 ft. The outer sills are placed 
6 ft. lower than those of the Devonshire basin ; while those 
at the upper end .of the lock, or second entrance to the 
docks, are at the same level with those of the Devonshire 


in. 
The masonry of the basins, lock, and docks is built of 
red sandstone chiefly obtained from Hawceoat quarry, 14 
mile distant. In the construction of the basin and quay 
walls a a _ -_ te has been at — 
proportions most us ~ one of hy i 
mortar made from Aberthaw pebbles, and six parts of 
vel or ~~ taken from the southern end of Walney 
sland. In tidal work, the excavation for the foundations 
was removed, where trenched, and the concrete put in posi- 
tion by buckets and skips. Concrete wesdleo pened tows 






































telescopic wrought-iron tubes; but it was found that the 
cement floated to the top of the tube, and this plan was ulti- 
mately abandoned in favour of the skips. 

The invert of the lock is built of blue Flintshire bricks ; 
the sills, hollow quoins, and copings of Cornish granite. 
The slopes of the outer embankments, reclaiming the land 
for the site of the docks, are at 2 to 1, and are pitched with 
12-in. sandstone pitching laid on 12 in. of clay puddle, the 
interstices being filled with broken stone. This mode 
also been _—o for some of the inner slopes. As trade 
requires it jetties will be built out to the foot of the 
inner slope for vessels to lie alongside. The founda- 
tions proved very variable; some of the walls, especi- 
ally a great part of the outer channel wall, are erected 
on piles and flooring ; other portions have piles driven as a 
sheeting in front of the masonry. Amongst other means 
used for excavating the dock, the steam navvy was success- 
fully employed ; its employment in stiff clay and vel is 
very economical, saving much cost in getting. The work 
done by a 10-horse power “‘ navvy’’ per day was 600 to 800 
cubic yards filled into wagons. 

The basin and dock gates are of wrought iron, seg- 
mental in form, and struck to a radius of 75 ft. 6 in., with 
a versed sine of 21 ft. The sea gates are plated to a 
greater height than the others, so as toexclude the equi- 
noctial tides from the docks. Each leaf is 57 ft. in 
length, measured on the arc. The framing consists of 
H-shaped built ribs, placed at various heights according 
to the water pressure they have to sustain, and con- 
Bected at five points by vertical frames similar in shape 
to the ribs. At the back of each alternate rib is fixed a 
horizontal lunette frame tied and braced vertically at the 
five upright frames. At the back of the gate, and attached 
to the framing at every point of intersection, are two 

) bars, supporting and bracing together all the 
framing of the gate. The main ribs are plated on the out- 
side up to the water level of the dock. The heeland mitre 
posts and the clapping sills are of heart timber. The 
centre of the heel post, is set slightly eccentric with the 
centre to which the hollow quoin is worked; so that in 
opening the gate the heel post is at once freed from the 
masonry. e pivot, and the top and bottom shoes of the 
heel posts, are of cast steel. The gate is anchored back 
to the masonry by a wrought-iron strap ing through a 
massive cast-iron anchor plate, which isbailt into the masonry 
and secured by long wrought-iron ties. Each gate is pro- 
vided with one cast-steel roller, 2 ft. 6,in. in diameter, p 
47 ft. 6 in. from the heel post, and carried by a vertical 
shaft having adjusting keys at the top. The weight of one 
sea gate, 57 ft. in length and 36 ft. high, is 107 tons; and 
the gross weight including the pivot, anchor plate, a 
roller path, &c., is 127 tons. ach gate is provided with a 
single chain attachment for opening and closing, and with 
four sluices acting in pairs. There is a gangway at the 
top, and that across one pair of gates is made sufficiently 
wide for vehicles. 

The railway and road approaches across the docks are 
as follows : . 

1. The north road, gy the Devonshire basin by a 
lifting and rolling bridge, 60 ft. clear span and 13 ft. wide. 

2. middle road, for vehicles only, was formerly over 
a 40-ft. swing-bridge, in two leaves worked by hand-power 
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This entrance is now bemg widened to 80 ft., and the 
bridge is proposed to be a rolling one at a higher level. 

3. The Buccleuch dock bridge, which crosses an opening 
of 80 ft. in two leaves, is separated for railway traffic, 
vehicles, and foot passengers, and has an aggregate width of 
81 ft. The gross weight of each leaf is 116 tons, carried on 
a pivot by means of two spring girders. This arrangement 
oaheres the dead weight of the bridge off the bearings 
which are placed in advance of the pivot, whilst the spring 
girders yield sufficiently to allow of the bridge taking all 
its bearings under a passingload. The two leaves are con- 
nected in closing by a groove and key, ng te aslight draw 
which maintains the ends of the leaves in level and direction. 

An 80-ft. fixed bridge is provided across the opening 
into the Cavendish dock (at present to be used as a timber 
pond) for the road to the cattle lairs, slaughter-house, and 
chill room on the foreign animals wharf. 

Nearly all the machinery for working the gates, sluices, 
capstans, cranes, pumps, bridges, grain elevators and 
bands, &c., is worked by ene power, transmitted 
from two stations ; one near the Devonshire dock entrance, 
the second near the Ramsden dock entrance. An inter- 
mediate accumulator is fixed near the 100-ton crane of the 
Devonshire dock. Nearly all the hydraulic machinery and 
plant has been provided and erected by Sir William Arm- 
strong and Co. The 100-ton crane was also arranged to 
lift 7-ton loads, working over the same roller path; this 
has not been found to be an economical arrangement, since 
the whole dead weight of the crane has to travel over the 
roller path whether for the greater or lesser load. 

Barrow harbour is protected for its whole area by the 
Isle of Walney, which is about 10 miles in length. The 
chief entrance is at Piel, where the rise of tide is 28 ft. at 
springs, and 21 ft. at neaps, equinoctial tides rising to 33 ft. 

he Furness Railway Company for the last ten years have 
carried on extensive dredging operations, employing four 
steam dredgers, steam barges, and ———. in straighten- 
ing and deepening the channel between Piel and the 
Devonshire dock entrance. A bar at the entrance to Piel 
is now being removed to a depth of 13 ft. below low water 
of ordinary spring tides ; and this work, when completed, 
will enable vessels of the largest class to enter early and 
follow up the tide to the docks. 








ON THE MANUFACTURE OF JUTE.* 

By Mr. Witt1amM FiLEemrina, of Barrow-in-Furness. 

WHILE jute has long been known to the natives of 
Bengal, at largely used by them in various textile manu- 
factures, and for paper-making purposes, its introduction 
into this country is of comparatively recent date. 

In 1796 the East India Company imported some small 
quantities of jute, and afterwards continued importing it 
in small lots now and then ; but it made no progress what- 
ever with the manufacturers of this country. What was 
thus imported seems to have been employed in the neigh- 
bourhood of London, in the production of door-mats, 
ropes, &c. Portions of the samples, however, appear to 
have found their way to Abingdon, in Oxfordshire, where 
there were a few manufacturers of sackings and woollen 
carpetings. There it was spun, by hand, and used up toa 
small extent in some of their fabrics. The Abingdon 
manufacturers therefore appear to have the credit of 
being the first to employ jute in textile fabrics in this 
country. 

About 1833 some of the jate yarn thus spun at Abingdon 
was sent to Dundee, where the matter attracted attention ; 
and shortly afterwards was commenced at Dundee that 
manufacture of jute, which has resulted in such an extra- 
ordinary development of this industry in Great Britain, 
Ireland, and the Continent. The increase in the consump- 
tion of jute during the last fifty years is most remarkable. 
The total export of jute from £ meved in 1829-30 amounted 
to 20 tons, valued at 601.; it has now risen (in addition 
to the enormous consumption for manufacturing purposes 
in Bengal itself) to upwards of 350,000 tons, or nearly 
yteyeed bales annually, amounting in value to about 

Jute is mainly grown in Bengal, and exported from 
Calcutta. It is sown in March and April, and during the 
following three months attains a height of from 10 ft. 
to 12 ft., while the stems reach from 1 in. to 2 in. in cir- 
cumference. 

Shortly after the plant has flowered it is cut down near 
to the ground, tied up in bundles of from 50 to 100 plants 
each, and “ petted,”’ that is, steeped in stagnant water 
from| eight to ten days, till the “‘ bast’’ (or the fibre lying 
between the bark and the stem) can be separated from the 
wood, It is then removed from the water and beaten 
gently against a board, until, with a little management, 
the native operator can strip off the whole from the stem 
without damage to either stem or fibre. The fibre is then 
drawn through the water until all impurities are washed or 

icked off. It is then dried in the sun, and, after having 

n assorted into different grades of quality, is exported, 
under various distinctive marks, in bales of 4001b. each 
to London, Liverpool, Dundee, Barrow, and other markets. 

Softening.—The jute fibre being of a somewhat harsh 
nature, the first process which it has to undergo after bein 
released from the bale, where it is very tightly comp » 
is that of softening. This is done by dividing the jute into 
stricks or handfuls, and passing these stricks through 
between a series of heavy fluted rollers, which, by crimping 
and crushing, and in a manner rubbing the fibres, render 
them softer and more yielding. 

The softening machine consists of four horizontal rows 
of fluted rollers about 9in. in diameter and 2 ft. Gin. long, 
and ten rollers in each row. Each roller in the bottom or 
fourth row bears the weight of the three rollers above it, 
those in the third row are pressed by the weight of two 
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rollers, and those in the second row by the weight of one 
roller. The stricks of jute pass first between the pairs of 
rollers constituting the first and second rows, then return 
between the second and third rows, and pass lastly between 
the third and fourth rows, being delivered in a softened 
condition at the opposite end of the machine to that where 
they were introduced, and having been subjected during 
the process to an increasing weight as they entered between 
the Sifferent rows. The softening of the jute is at the same 
time assisted by an operation ed ‘ wage ie., the 
sprinkling of the stricks with oil and water whilst they are 
passing through the machine. This is done by having two 
cisterns, one containing water and tke other containing oil, 
placed over the machine. Inside the cisterns are revolving 
rollers which lift the liquids, and discharge them over a 
scraper, or doctor, dropping them upon the jute as it 
passes between the rollers. : 

Breaker Card.—The jute having been softened, and 
—? into bundles, is conveyed to the breaker card. 

The principal parts of this machine consist of a cylinder 
4 ft. in diameter by 6 ft. wide on its working surface, covered 
with sharp steel pins inclined slightly forwards in the di- 
rection in which the cylinder revolves ; and of a number of 
small rollers arranged round the periphery of the cylinder, 
each of these rollers being also covered with pointed pins. 
The stricks of jute are laid or spread by the attendant upon 
an endless travelling sheet, which conveys them to the first 
roller, called the feeder ; and the pins which cover the sur- 
face of this roller enter the jute, and it forward to the 
point where it comes in contact with the = of the cylinder. 
The surface speed of the pins of the feeder being about 
10ft. per minute, whilst the speed of the pins of the 
cylinder is about 2000 ft. per minute, the fibres which are 
slowly presented and delivered by the feeder receive a 
severe combing or dressing from the pins on the cylinder 
before they are finally released by the feeder. The cast- 
iron shell which encases the feeder for about one-sixth of 
the fibres embedded in the 
ir being carried off by the 


its circumference serves to kee 
feeder pins, so as to prevent t : 
cylinder before being properly carded. A large quantity 
of the fibre, however, when struck by the pins of the 
rapidly revolving cylinder, is broken off and carried for- 
ward on the points of the cylinder pins; and it is to 
straighten out, comb, and split these portions that the 
other rollers, called workers and ayy 8 are applied. 

The first roller that acts, after the fibres have left the 
feed roller, is the worker. This roller, which is about 9 in. 
in diameter, is placed with its pin points ata distance of 
from yj; in. to } in. from the points of the cylinder pins. 
The angle of the worker pins is very much more acute than 
that of the cylinder pins, and inclined in the opposite di- 
rection. The roller revolves in the same direction as the 
cylinder, but at a speed of only about 50 ft. per minute. 
The effect is that the fibres prajecting from the pins of the 
cylinder are caught on the pins of the slowly revolving 
worker ; and as the direction and pull of the cylinder pins 
tend to force the fibres on to the pins of the worker, a con- 
siderable portion is retained by the latter. The worker is 
in its turn cleared of fibre by the stripper, a roller about 
13in. in diameter, which revolves at a speed of about 
430 ft. per minute in the opposite direction to the worker ; 
and, travelling with pins inclined forwards, it strips the 
fibres from the worker, and is itself cleared by 
the still more rapidly travelling cylinder. 

The same process is repeated at the second worker and 
stripper, which are p rather closer to the pins of the 
cylinder than the first two rollers. After passing the 
second worker and stripper, the fibres are carried forward 
to the doffer, a roller about 16in. in diameter, which 
travels in the same direction, and at about the same speed 
as the worker, and has its covering similarly arranged, 
except that in the doffer the pins are rather finer and more 
numerous. The pins of this roller are set close to those of 
the cylinder, so that the whole of the fibres are caught b 
them, and carried round to the two doffing rollers, whic 
take the jute from the doffer in the form of a continuous 
broad sheet or fleece. This thin sheet of carded jute, after 
it issues from tLe doffing roller, is gathered together or 
contracted from about 5ft. to 4in. by means of a tin 
conductor; and it then passes through the delivery rollers 
in the form of a continuous sliver, and falls intoacan. _ 

The surface speed of the doffing and delivery rollers is 
generally about fourteen times quicker than that of the feed 
roller ; consequently if the jute be spread so that the feed 
roller receives about 21b. per yard, the sliver delivered into 
the can will measure about 7 yards per pound. 

The tin rollers shown under the workers and a 
are to prevent the fibres, as much as possible, from falling 
to the ground, when the stripper is —s the worker. 

Finisher Card.—The jute sliver as delivered by the 
breaker card is not considered to be sufficiently carded for 
most purposes; and it is therefore necessary that the 
process of carding should be repeated on a second machine 
called the finisher card. The principle on which this 
machine works is exactly the same as that of the breaker 
card ; but instead of only two workers and two strippers, 
there are sometimes three, four, or five pairs of these 
rollers, and the pins on the surface of tho cylinder and 
rollers are finer and set closer to one another, so as to 
comb and split the fibres more efficiently. The finisher 
card is fed by slivers from twelve cans from the breaker 
card upon an endless travelling sheet, similar to that used 
in the breaker card; which carries them forward to be 
acted upon by the cylinder of the finisher in the same 
manner as the stricks of jute are acted upon in the breaker 
card. It will be understood that the slivers as delivered 
by. the breaker card, although continuous, must necessarily 
be rather i , t.¢., thicker in some parts than others ; 
but by putting twelve of these ally carded 


: y - 
slivers —— the finisher together, a kind of ave’ is 
strack, and the slivers delivered by the finisher are 
much more even. The “ draft,’ or proportion 
of speed between the delivery roller and feeder of the 





finisher card is about 16 to 1; so that, being fed by twelve 
slivers, each pay a about 7 per pound, and these 
being subjected to draft of 16, the sliver delivered by the 
finisher card will measure about 9} yards per pound. 

Drawing Frame.—The next process after carding is to 
have the fi of jute drawn out straight, and laid parallel 
alongside one} another; and this is accomplished on a 
machine called the drawing frame. 

There are several kinds of drawing frame, all intended 
to produce the same results; but the kind most in use is 
the system called the “spiral gill drawing-frame.’”’ In this 
machine the slivers, which have been delivered into the 
cans from the finisher card, pass over a conductor plate 
and thence between three rollers, which are called the re- 
taining , and are in fact the feed rollers of the 
machine. Just in front of the delivery side of these rollers 
is a series of travelling bars on which are fixed hackles or 
gills, 1.¢., brass stocks with steel pins standing upright in 
them. These bars, with the gi'ls attached, travel forward 
from the retaining rollers, carrying with them the jute 
fibres into which the pins penetrate, their speed being the 
same as that of the retaining rollers, or just as much faster 
as will insure that the slivers are kept tight and do not 
rise off the pins, The bars are pro thea by means of two 
longitudinal screws, one at each end of the bar, cut at a 
pitch varying from 14 to 2threads perinch. The end of 
the bar which enters into the thread of the screw is 
bevelled to the angle of the thread, so that the bedy of the 
bar and the pins are quite vertical, whilst the end fits the 
spiral ; and there being one bar in each thread of the screw, 
when the screws revolve the bars glide forward, supported 
on steel slides. These screws are called the top screws, 
and the length of their threaded part is made suitable for 
the length of fibre, say about 10 in. or 1lin. for carded 
jute. As each bar arrives at the front or further end of 
the top screws, it drops from the slide which has been sup- 
porting it in position, into the threads of two bottom 
screws placed exactly under the top screws, cut to the same 
hand, but revolving in acontrary direction. These bottom 
screws accordingly carry back the bar, supported on 
bottom slides, and with its pins still upright, to the other 
end of the frame, where the thread of each screw is termi- 
nated by a projecting cam, by which the bar is lifted up 
again into the top screw again, close to the retaining 
roller, causing the pins of the gills to penetrate the sliver 
which the retaining roller is delivering. Thus a continuous 
forward travel of bars is maintained for 10 in. or 11 in. in 
length in front of the retaining rollers, moving at what is 
practically the same speed. 

At the front or delivering end of the screws, where the 
bar drops out of the sliver, are the drawing roller and the 
pressing roller above it, the former being made of steel, 
about 24 in. in diameter, and the latter generally of cast- 
iron covered with leather, about 8 in. in diameter. These 
rollers, which are pre together by means of weighted 
levers, move at a speed about six or seven times greater 
than the retaining rollers or gills ; consequently the fibres, 
when delivered by the gills as the travelling bars drop from 
the top to the bottom screws, are seized between 
rollers and drawn away from the pins of the gill*, which 
act as a kind of comb, holding them back and insuring 
that they do not enter the bite of the rollers ina crossed or 


ay state. 
The length of each travelling bar is about 3ft., and 
there are fixed on it four gills, each 6 in. wide on the pins. 
Each set of bars and gills, with its retaining and drawing 
rollers, conductors, &c., constitutes what is called a 
carriage ; and drawing frames are made with one, two, 
three, four, or five nae vy Thus a drawing frame of 
two carriages, and four gills per carriage, will have eight 
sets rh poy and as two slivers from the finisher card are 
supplied to each gill, the number of cans at the back of the 
machine will be sixteen. Assuming the speed of the draw- 
ing roller to be six times that of the retaining or feeding 
rollers and gills, itis evident that the sliver delivered by the 
drawing roller will be six times longer than when it enters 
the machine ; and as there are two card slivers to each gill, 
and each card sliver may be assumed to measure yr 
per pound, the sliver coming from between the i 
Sete res ot ae era aoe 
ut, for the purpose of completi e process of straighten- 
ing the fibres and laying them pasaliel, as well as more 
ectually equalising the slivers, it is necessary to put the 
jute through a second drawing frame ; and, therefore, it is 
more convenient to unite the slivers from two gills upon a 
doubling plate arranged for the purpose in front of the 
drawing roller, and so to deliver the sliver from all the 
eight gills comprised in the two i through four 
pairs of rollers, called delivery rollers, into four eans ; the 
sliver in each can will consequently measure about 14 yards 


per pound. 

The second drawing frame is constructed in an exactly 
similar manner to the first drawing frame, except that the 
pins in the gills are rather finer an ranged closer together ; 
and instead of the slivers from two gills being united together 
in front of the drawing roller, the slivers from each gill are 

ied straight from the drawing to the delivery rollers 
and run into the can, thus making eight deliveries from the 
machine. As there are two slivers, each of 14 yards rod 
pound, put up to each gil, the sliver as delivered into the 
can from this second wing frame, if the draft on the 
machine is six, will measure 42 yards per pound. 

Roving Frame.—The — wr neny wd in g ty a. 
preparing mac is the ro rame. object 
this ine is to draw out still further the fibres in the 
jute sliver, and wind them on bobbins in a form convenient 

‘or the final process of spinning into yarn. The manner of 
drawing out the slivers is exactly the same as that em- 
ployed in the drawing frames ; but as only one sliver is 
put up to each gill in the roving frame, and that sliver 
measures about 42 yards per pound, narrower and smaller 





en the purpose, and eight gills can be fixed on each 
instead of four ; and in consequence of the slivers being 
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so much lighter, the pins of the gills are finer and set closer | frame, driven by wheels, but is round after the | Thomson Works, being from 1} in. ito 2in.in a 5 ft. or 
together. The draft of the ro frame is about | fiyer by the thread, and is retarded by friction sufficiently | 6 ft. ingot. The ingots when cold are perfectly level 


usually 
seven, so that the sliver delivered by the drawing roller of 
the roving frames will measure about 294 per pound. 

This is too thin a sliver to deliver into a can; and for 
that reason, and also for general convenience, the sliver is 
twisted slightly and wound on to a bobbin; in this form it 
is called ‘‘rove.’”’ In order to twist the sliver into rove 
and wind it on to the bobbin, there are employed a spindle 
and flyer, constructed on the same principle as in similar 
machines for cotton other fibres ; but for jute the parts 
are larger and stronger. The number of spindles in a jute 
roving frame may vary from twenty-four to sixty-four; a 
very usual number to put in is fifty-six, and as there mast be 
a gill for each spindle and flyer, seven carriages with eight 

ills on each bar are to supply fifty-six spindles. 
‘The spindles with their fiyers stand vertically in two rows 
in front of the drawing rollers, and revolve at a speed of 
about 600 revolutions per minute. Inside the flyer, and 
turning freely on the spindle, is placed the bobbin which is 
to receive the rove. is bobbin is driven by gearing in- 
dependently of the spindle and flyer; but revolves in the 
same direction. The amount of twist given to the rove 
should be only just.sufficient give it strength to unwind from 
the bobbin, in the subsequent process, without allowing 
the fibres to separate. Now, suppose the suitable twist for 
rove to be one turn per inch of silver delivered ; then the 
speed of the drawing roller must be arranged so as to deliver 
one inch for each revolution of the flyer ; and the s of 
the bobbin must be calculated to be just sufficiently behind 
that of the flyer to take up the quantity delivered by the 
drawing rollers. For instance, the spindle and flyer make 
600 revolutions per minute, the roller delivers 600 in. per 
minute, and the circumference of the bobbin shank is 5 in. : 
the speed of the bobbin will have to be 480 revolutions per 
minute, or 120 less than the flyer, because by laggin 
behind to that extent the bobbin will wind up 120 Be, eac 
5in. long, or 600 in., per minute. But, as the bobbin fills, 
the diameter on which it winds continually increases, and 
the speed must be diminished accordingly. Thus, when 
the bobbin is nearly full, its circumference will be 15 in., or 
three times what it was at starting; consequently the 
bobbin will have to ran only 40 revolutions per minute 
behind the flyer, in order to wind the rove with one twist 
rinch. In order to wind the rove regularly from top to 
| oe Foc of the bobbins, the rail on which these are carried 
is made to rise and fall, so that the bobbin moves up and 
down inside the legs of the flyer ; and the diminution in 
speed of the bobbin ,is caused by a projection attached 
to the lifting rail being arranged to release a catch 
each time that the rail arrives at top and bottom of 
its traverse. The ~—— motion is obtained from a 
bowl or pulley with a leather face, which is made to revolve 
by contact between two flat circular iron discs rotating in 
contrary directions. Each time that acatch is released 
either at top or bottom of traverse, the bow! is allowed to 
slide a little nearer to the centre of the two discs, whereby 
its s is diminished ; and in this way the speed of the 
bobbin is also reduced for each successive lap that is laid 
on. 

As already explained, the jute fibres in this slightly 
twis' form are termed ‘“‘rove.’’ Bat for the heavier 
classes of yarn (say when 1 lb. measures less than 400 
yards), it is very usual to make the “ yarn’’ on the roving 
frame. To do this it is only necessary to increase the 
twist sufficiently to give proper strength to the yarn. 

Spinning Frame.—The object of this machine, which 
completes the first stage in jute manafacturing, is to reduce 
the rove which comes from the previous machine to the 
required size, and then to twist the fibres together so as to 
form what is known as “ yarn.” 

The number of spindles in a spinning frame varies ac- 
cording to circumstances ; but for an average class of jute 
yarns, a very usual number is sixty-four on a side, arranged 
in one row, at a pitch or distance from one another of 3} in. 
The main parts of the machine are: the rack or creel for 
the bobbins containing the rove, the retaining rollers, the 
binding plate, conductor, drawing rollers, thread plate, 
spindle and flyer, and ins to receive the yarn. The 
bobbins containing the rove are yon on pins fixed on 
the rack, and the rove is introduced through a conductin 
plate between two fluted rollers pressed together, whic 
form the retaining rollers; then over the binding plate 
and through a narrow conductor into the bite of the draw- 
ing roller and pressing roller, the former being made of 
iron, and the latter of wood and pressed inst the draw- 
ing roller by means of steel springs. The drawing and 
pressing rollers ran at a surface speed considerably in 
excess of the retaining rollers, the difference being regu- 
lated by change wheels to suit the size of yarn required. 
We will assume the drawing roller to be moving seven 
times faster than the Pier rye 3 roller, so as to give a draft 
of seven. The slight twist which tte rove has received in 
the roving frame gives it sufficient consistency to hold to- 
gether and pull the bobbin round on its pin, so as to supply 
the retaining rollers ; but when gripped at one end between 
the retaining roller and its pressing roller, and at the 
other end between the drawing and pressing rollers, the 
latter pair moving at the quicker speed, the slight twist 
which the fibres have received does not prevent them from 
parting. Not being supported by gilis as in the drawing 
and roving frames, the rove is m to press against the 
binding plate, in order to retain the twist, and so prevent 
the fibres from separating too onal and from passing 
throngh the drawing and pressing rollers in an irregular 
m inner. 

By tbe draft of seven, the rove is elongated from 
294 yards per pound, as it enters the retaining rollers, to 
2053 yards per pound when it passes from the drawing 
roller. The fibres are twisted by the spindle and flyer in 
the same manner as in the roving frame ; but the amount 
of twist given to the yarn is very much greater than that 
gives to the rove, and the bobbin is not, as in the roving 





to wind on the yarn, the friction being regulated by the 
attendant to suit the strength of the yarn. 

In illustrating the action of these different machines, a 
certain weight of jute has been assumed to be laid on the 
feed sheet of the breaker card, with certain drafts and 
doublings in the separate subsequent machines ; the result 
of which would be to produce yarn known as ‘‘7 lb.,”’ be- 
cause each “ spindle,’ or length of 14,400 yards, would 
weigh 7lb., but by varying the weight, drafts, or doub- 
lings, other sizes o oe are produced. The finest — 
in jute, made from the best qualities, are about 1}lb. to 
2 lb. per spindle, or say about $1b. per mile; whilst from 
the coarsest class, yarn is made of which a mile will weigh 
more than 301b. 

The yarns, having been prepared in the necessary forms 
for the looms, are woven into fabrics of great variety, suit- 
able for the requirements of every market in the world, and 
these fabrics undergo various processes of calendering, 
mangling, and finishing. 

Jute is the cheapest fibre known, and hence the very 
general demand for jute fabrics in every country. Jute 
manufactures are now almost entirely used for the con- 
veyance of grain, flour, rice, linseed, coffee, pepper, salt- 
petre, &c. ; as also for guano and all chemical manures ; 
while in the export of the raw materials, cotton and wool, 
nothing else is now employed for packing, All makers of 
textile goods now use jute hessians and baggings for the 


packing of their manufactures. 
The finer — of jute yarns are woven into fabrics 
suitable for the production curtain cloths, tapestries, 


&c., for furniture purposes (such as the “‘ Kalameit,’’ now 
produced in the Barrow Flax and Jute Works), and for 
carpets, rags, &c. They are also used largely, in combi- 
nation with cotton, silk, and woollen yarns, in the weaving 
of numerous ornamental goods. In fact, the list of the 
varied purposes to which jute, jute yarns, and jute fabrics 
are now extensively applied is curious and remarkable, 
embracing, as it does, telegraph cables, wire ropes, oilcloth 
and linoleum manufactures, ropes, twines, cords, &c., even 
down to artificial hair. 

The oitng (or the few inches of hard fibre cut from 
the bottom of the plant in India) are now largely used by 
the paper makers in this country, as well as in India, 
America, and the Continent; and the wastes made in the 
general manufacture of jute, which cannot be spun over 
again, come into value in connexion with paper making, 
felt making, and other purposes. 

This enormous and general demand has bronght about a 
more than equivalent producing power in this country, 
in India, and elsewhere; and during the past few years 
the jute trade has been suffering from the effects of this 
over-production ; but as the requirements of the world 
are increasing so rapidly, the improved demand must soon 
rectify this unfortunate state of things. 








COMPRESSING STEEL. 
On the Steel-Compressing Arrangements at the Barrow 
Works.* 
By Mr. Aurrep Davis, of London. 

THe unsoundness of steel castings, particularly in the 
case of ingots made by the Bessemer {or Siemens-Martin 
process, has given manufacturers considerable trouble, and 
occasions much waste of material. 

A good deal has been stated and written of late as to the 
cause of this unsoundness, which occars principally at the 
upper end of the ingot; but it appears now to ke pretty 
generally conceded that the defects proceed from two dis- 
tinct causes: First, the existence of ,» generated at 
the point of transition from the fluid to the solid state, 
which are imprisoned in the form of bubbles when the sur- 
rounding metal becomes solid ; and dly, the exist 
of spaces formed by the natural contraction of the metal in 
cooling, by ‘reason of the outer skin first becoming solid, 
and refusing to follow a: interior portion of the ingot, 
which subsequently cools, and consequently occupies a 
smaller space. 

Various systems, designed to cure this evil, have alread 
been discussed before this Institution. The system whic 
is illustrated by the accompanying diagrams and models, 
namely that of compressing fluid steel by the direct appli- 
cation of high-pressure steam, has recently .been adopted 
by the Barrow Hematite Steel Works, and by Messrs. 
Bolckow, Vaughan, and Co., and has the merit of simplicity 
combined with efficiency. The arrangements adopted for 
the purpose are founded upon those used by Mr. H. R. 
Jones of the Edgar Thomson Steel Works, Pittsburgh, 
U.S., where the system has been worked for some years. 

The exact plan in operation at the Edgar Thomson 
Steel Works is shown by the model (see ENGINEERING, 
vol. xxviii., pages 84 and 85). 

A high-pressure steam boiler is provided, and commani- 
cates with a receiver, which is attached to the side of 
the ingot crane, and which is furnished with a row of 
cocks corresponding with the number of ingot moulds. 
From these cocks strong india-rubber pipes convey the 
steam to the ingot moulds, which are wire | os in the arc 
of a circle round the ladle crane. The metal from the ladle 
is poured through a loose pouring cup, which rests on a 
conical seat at the top of the ingot mould. As soon as 
the pouring is finished, this cup is removed, and a lid, 
having the steam n pipe ready coupled to it, is placed on 
the top of the mould, and secured to it by a steel cotter. 
The cock on the receiver is then opened, and the steam 
allowed to act upon the metal until it has completely set. 
The result of this pressure is to make the ingot sensibly 
shorter than when cast_in the ordinary. manner, the dif- 
ference, according to experiments made at the Edgar 
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at the top, and there is no porous 
cut off. 

The arrangements adopted by the Barrow Steel Com- 
pany differ somewhat from those in operation at the Edgar 

homson Works. These arrangements require only a very 
brief explanation. 

The ingot moulds, which are of similar construction to 
those used by the ex Thomson Company, are placed 
in a row, within a dock or siding, the centre line of which 
runs to the centre of the pit. The metal flows from the 
ladle into a trough mounted upon wheels, and provided 
with runners at points corresponding with the centres of 
the ingot moulds when the trough is in position. This 
trough runs upon rails, placed on either side of the row of 
ingot moulds, and can readily be removed after the moulds 
are charged. Each mould is provided with a steam-tight 
cover, having a wrought-iron pipe attached to it, furnished 
with a stop-cock. This pipe communicates at right angles 
with the main steam pipe, which runs parallel with the side 
of the dock. The junction of the branch steam pipes with 
the main is formed by means of a cast-iron sleeve-piece, 
with stuffing-boxes, to enable the covers, witk their respec- 
tive cocks and pipes, to be thrown back out of the way 
when not in use. 

The boiler for supplying the steam has been constructed 
by Messrs. Daniel A son and Co. It is 3 ft. 6 in. in 
diameter and 9 ft. high, and is intended to be worked at a 
pressare of 200 lb. per square inch. . 

An arrangement shown in the diagrams has not yet been 
put in practice ; but the author believes that it has some ad- 
vantages over other plaas, and that it will prove an efficient 
method of applying the steam. ‘The ingot moulds are fixed 
in position in the same manner as at the Edgar Thomson 
Works, but the method of securing the bottom joint of the 
mould is somewhat different. In one form of joint suitable 
for both the lid and base of the mould, V-shaped grooves are 
turned in the faces of the metal, care being taken that the 
diameters of the two grooves forming the joint are exactly 
equal. A ring of soft copper wire is then inserted and the 
two parts well keyed up with cotters, as before described. 

The main pipe for supplying the steam follows the curve 
of the pit, about 12 in. from the side and 18 in. below the 
surface of the ground. The branch steam pipe is of copper, 
coiled to give elasticity, and has at one ma the lid jof the 
mould, and at the other a stop-valve. The stop-valveis 
attached to a hollow sleeve, revolving on the main steam 
pipe, and is kept tight by means of stuffing-boxes. When 
not in use, the copper coil, lid, and coupling can be thrown 
back, and fall into a pit made for the purpose. This pit is 
covered over with an iron plate hinged at one side. No 
doubt other plans for applying steam pressure could be 
suggested, and various modifications will be necessary to 
sult different conditions of working. 

At the Cambria Steel Works in Pennsylvania an attempt 
was made two or three years ago to inject water through 
the cover of the ingot mould, after the metal had been 
poured. The heat of the molten steel of course generated 
steam, which acted as a compressing medium ; a safety valve 
being provided and loaded to the pressure required. The dis- 
advantages of this system, as compared with that now de- 
scribed, are sufficiently obvious ; the complication of parts 
and the danger from explosions being very great. 

The results obtained by the process of casting ingots 

under steam compression are highly satisfactory. Not 
merely is the ingot perfectly sound, but the action of the 
steam is such as to enable the men to work it earlier and in 
a hotter state than with the ordinary method, so that there 
is an appreciable increase in the output. The presence of 
the steam also acts beneficially on the sides of the mould, 
and causes it to last longer. 
_ The pressure necessary to produce a perfectly sound 
ingot wili depend upon the quality of steel to which it is 
applied. At the Edgar Thomson Works it is found that 
for ordinary rail metal 100 lb. per square inch is sufficient. 
But for milder steel a higher pressure is needed ; and since 
experience has proved that steam is readily dealt with at 
very high pressures, there does not appear to be any reason 
why 1000 Ib. or 1500 lb. per square inch should not b2 applied 
if required. It is only a question of giving sufficient strength 
to those parts which are exposed to the pressure. Asa 
matter of fact the boilers designed by Mr. Loftus Perkins 
will carry a steam pressure of 2000 lb. per square inch with 
perfect safety. The question of making tight joints be- 
tween the ingot moulds and covers with such high pres- 
sures is one of considerable importance; but there are 
several ways in which this difficulty may be overcome. In 
using steam at a very high pressure, the size of the supply 
pipe may be considerably reduced, and the mode of attach- 
ment greatly simplified; and since the amount of steam 
used is inconsiderable, the size of the boiler would be cor- 
responding!y small. As an alternative, in cases where 
high pressures are needed for the consolidation of finid 
metals, the author proposes the use of comp air. 
With this system a pressure up to 15001b. or 2000 lb. _ 
square inch — be obtained without danger or difficulty, 
as is completely demonstrated by the torpedo practice at 
Woolwich, and by the experiments carried out by Colonel 
Beaumont, in connexion with the use of compressed air for 
tramway locomotion. 

The advantages of an elastic compressing medium in the 
consolidation of fluid metals, as compared with the 
hydraulic process, scarcely need to be dwelt upon. In 
applying hydraulic pressure a rigid piston is necessary ; 
and the outer portions of the cooling mass (which are the 
first to set) must be crushed down, before the interior 
portions, which are still liquid, are reached by the pressure. 
A considerable amount of power is wasted in consequence. 
In addition the fluid metal is forced against the sides of the 
mould, and in a contrary direction to that which it 
naturally follows in the operation of cooling. . With steam 
or compressed air the operation is reve ; as soon as 
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contraction commences the entire ingot is surrounded by a 
uniform pressure, which continually follows up the natural 
contraction of the mass. 

Ip conclusion, the author would s that the principle 
of elastic pressure, in connexion with the consolidation of 
finid metals, although at present applied to Bessemer 
ingots only, is well worth the consideration of those 
interested in the manufacture of all kinds of steel and iron 
castings, and particularly of heavy guns. 








HEMATITE IRON IN THE FURNESS 
DISTRICT. 
On the Hematite Iron Mines of the Furness District.* 
By Mr. J. L. SHaw, of Dalton-in-Furness. 


THE iron ore mines of this district are comprised within 
an area of eight miles from east to west and five miles from 
north to south ; including the Millom district in Cumber- 
land, which is separated from Furness by the Duddon sands, 
though the rock formation in which the mines are situa 
is continuous. 

The mines of the district are entirely in the mountain 
limestone, though the iron ore is not exclusively confined 
to that formation. The mountain limestone is bounded on 
the north by silurian clay slates, and on the south by the 
permian sandstone, the limestone is also overlain on the south 
by an area of about three square miles of Yoredale shales, 
which dip under the permian sandst The limestone dips a 
few degrees south of east to the east of Haume Hill, nearly 
south at Stank, and to the west of Haume Hill in a westerly 
direction ; the centre of upheaval being evidently the por- 
phyritic rocks of Greenscow Crags. 

Besides the great faults alluded to in the Government 
Geological Survey of the district (on one of which Park- 
house mine is situated), there is another class of dislocations 
within the mountain limestone formation. With these a 
greater number of the largest ies of ore is connec 
than with the main faults. Their bearing is west-north- 
west, and they dip towards south-south-west at an angle 
of very nearly 45 deg. These “ slides’’ or ‘‘ cheeks’”” may 
seen in the mines at Lindal Moor, Dalton, Stank, Askam, and 
Hodbarrow. The slide at Stank mines is particularly observ- 
able, while at Hodbarrow mines the dislocation commences at 
the extreme east end and traverses the whole of the mines 
in a west-north-west direction ; thus forming as it were the 
very backbone of these extensive bodies of ore. 

Besides these greater dislocations, the mountain lime- 
stone is cut up by other and more numerons divisional 
planes ; these, however, the author has always looked on 
as being mere joints, and not having the character of real 
dislocations, although they may carry veins of ore, or 
‘*ginnels,”’ as these are generally ed in the district. 
The bearing of these latter joints corresponds very nearly 
with the magnetic meridian. 

The dislocations and joints were in all probability the 

recursors of the iron ore deposits ; the dislocations having 
m formed into basins of ore, and the joints into 
**ginnels,’’ by the action of water charged with carbonic 
acid ; the iron having probably been derived from the slate 
rocks, as stated by Mr. Wiirzburger in the Journal of the 
Iron and Steel Institute, February, 1872, page 142. 
Although the author does not think the theory of the 
formation of iron ore to be as yet fully investigated, yet he 
believes this aqueous-chemical theory to be by far the most 
reasonable one. 

He has already remarked that the iron ore in the district 
is confined—though’ not exclusively—to the pure lime- 
stone. The thickness of this is not much more than about 
120 yards ; at that depth it becomes impure, and passes 
into more impure and coarser beds of schist, grit, and 
conglomerate. 

The basins of iron ore do not exceed 1000 yards in their 
greatest length, that being the length of the largest basin 
at Hodbarrow mines,|with a width of 430 yards. There are 
two other basins atthe same mines, of 300 yards by 100 yards, 
and 500 yards by 250 yards respectively.. These deposits 
are all more or less continuous, the thickness of ore in the 
largest basin being 100 ft. 

The deposit next in size is at Park mines, 550 yards long 
from east to west, and averaging 200 yards wide. The basin 
at Askham mine is 430 yards long and 250 yards wide; and 
close to this there are many other basins about 100 yards 
long, and rather elliptical in shape. At Lindal Moor there 
is an almost continuous basin for a length of 1500 yards 
from north-west to south-east between the limestone and the 
clay-slate formations, with a width of about 100 yards at 
the greatest ; together with numerous other deposits. 
Stank mine has been opened out to a length of 770 yards 
along the ‘‘cheek”’ mentioned above; its greatest hori- 
zontal width is not much more than 30 yards, though there 
are numerous offshoots north and south from the main 
vein. The remaining ‘‘sops’’ or basins in the district are 
from a very few yards in size up to 100 yards, and the 
‘* ginnels” vary from 2 ft. to about 20ft. in width. 

The depth of these basins below the surface varies from 
about 10 fathoms to about 60 fathoms, never greatly ex- 
ceeding the latter figure. There is an exception at Stank 
mines, where the ore is being worked at 100 fathoms depth ; 
but this, in the author’s opinion, is principally because the 
limestone only begins at a depth of about 60 fathoms, 
being overlain to that depth by Yoredale shales; while in 
the rest of the district the limestone is immediately under 
the superficial cover. The depth of the cover varies be- 
tween about 30ft. and 33 fathoms, the latter being the 
depth at Hodbarrow mines. This was a very treacherous 
cover to sink through, consisting very much of quicksand. 

The quality of the ore also varies considerably. It is 
divided into two great classes, the harder, which is got by 
blasting, and the softer, which is got by the pick only. The 
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proportion of metallic iron in the ore varies between 50 and 
65 per cent. Bars of stone and bodies of “‘ muck,” consist- 
ing of sand and clay, occur in the deposits ; the stone bein 
in general connected with the er ore, and the mu 
with the softer variety. 

The ore is 
top downwards, the main “soles” or levels being from five 
fathoms apart, as at Hodbarrow mines, to ten fathoms apart, 
as at Park mines. Levels are driven from the shaft, leaving 
a “sump” for gathering the water, about 6 ft. deep. 
‘* Rises” are then put up to the top of the ore, and from 
the tops of these rises workings are driven out on the 
level. The method employed is first to drive to the 
farthest end, and then to rob the ore backward. As 
the ore is removed, the und subsides gradually, 
crushing down the wood, which assists in ee pe back 
the clay, sand, or gravel from the next height of workings 
below. The ore is bogied or trailed to the rises, in which 
hoppers are placed for receiving it. From thence it is 
drawn to the shaft by manual labour, horses not being em- 


ted “a in these mines. 


he next height is worked downward from the floor of 
the first height, and is worked in a similar manner ; and so 
on with the other heights, until the main level is worked 
down upon. The size of the workings varies in general 
from 6 ft. wide and 7 ft. high to 10 ft. by 10 ft. 

When the original shaft is abandoned, a more per- 
manent shaft is sunk in the limestone to get the ore below 
the first level. The method of working is similar to that 

iven above. In the largest bodies of ore, however, where 

ars of stone and bodies of “‘ muck”’ are absent, the work- 
ings are driven in a more regular line than in the gin pits ; 
and cross-cuts are put out from the main levels, leavin 
pillars four to five fathoms square. There may be seve 
of these levels in a mine, pillar being kept under pillar as 
much as possible. These pillars are finally worked out in 
the manner given above, namely, by going to the farthest 


ted | end, and robbing them backward. 


In the mines worked in the harder wastes of ore, how- 
ever, where the ore has been very hard and difficult to get, 
s have in some instances been 
driven, and then “‘ stoped’’ up to the roof or cover, leaving 
four-fathom pillars, which have been allowed to crash down, 
the ore has then been more mens | worked. 

The first shafts sunk are worked either by a horse gin or 
by a steam engine. By the time the ore above the first 
main sole is worked out, the second shaft has been com- 
pleted ; and asthe first one is generally within the inflaence 
of the broken ground, it is allowed to collapse. When 
an engine pit has been started, however, it is generally 
arranged to place it out of the influence of the drag on 
the ground. When sunk in the limestone, these shafts 
last many years, in fact as long as they are required. 
The size of the shafts varies from 4}ft. square to 


15{t. by 7ft. One bogie full of ore is generally raised at 
a time, though at Hodborrow mines two bogies are raised 
at once. 


The ore has also been worked by means of open work- 
ings, as at Crossgates and Martin; a thickness of 30 ft. of 
surperficial cover having first been removed. This has 
proved a very cheap method of working the ore. 

The mines are generally worked in two shifts of eight 
hours each, but in some cases the whole three-thirds of the 
twenty-four hours are utilised. Rock-boring machines, 
worked by compressed air, are pretty largely employed in 
the district, not for getting ore, but in driving or sinking 
in the limestone ; in this they effect a very considerable 
saving in time and cost. 

The timber used in the pits is generally larch, though 
Norway timber is also used, at least for prop wood. A 
course of timber consists of two forks supporting a head- 
tree; theforks being ‘‘ collared’’ or shaped to fit the head- 
tree, and the latter ‘‘nogged’’ with wooden plugs to keep 
the forks in their places; or in some cases iron ‘‘ dogs’’ are 
used for the latter purpose. In order to keep loose material 
from falling into the workings, ‘‘ spiles’’ or slabs of timber 
are driven in lengthwise above the headtrees; they are 
generally 4} ft. long by 1 in. or 1} in. in thickness. 

The quantity of ore got per day by each man employed 
underground varies from one to three imperial tons, ac- 
cording to the quality. The output from different mines 
varies from 100 tons to 1000 tons per day ; the gross output 
from the Furness district, exclusive of Millom, amounting 
to very nearly 1,000,000 tons per annum. 

The manner of making trials for ore is both by sinking 
trial pits and by boring. Formerly the usual method was by 
sinking trial pits ; but as the workings became deeper it was 
found necessary to employ boring ; and this system, either 
with chisel borers or with the diam ond drill, has of late 
years been the common one. : 

The engines used in the district for drawing ore are gene- 
rally horizontal high-pressure engines, though in some 
cases condensing engines are used. In general they are not 


of greater power than 20 to 30 horse power. The pumping | P 


engines are for the most part of the Cornish construction, 
having cylinders up to 70 in.indiameter. An 80-in. engine 
is being constructed at Stank mines at the present time, 
but about 40 in. is perhaps the most usual size. The 
greatest quantity of water raised fron one mine does not 
exceed 2200 gallons per minute. 

The district, being of a somewhat hilly nature, has 
enabled adits to be driven in a few places, as at Whitriggs 
and Parkhouse; thereby saving pumping to # height of 
—— at the former mines, and 20 fathoms at the 

er. 





FOREIGN AND COLONIAL NOTES, 


_ The Teredo Navalis at Work.—In the operation of feed- 
ing, the teredo places its foot or sucker against wood. The 
two muscles move the cutters like a pair of forceps or 
scrapers. The chips are carried to the orifice or mouth, 
and thence to the stomach. Open an animal freshly taken 





nerally worked height after height from the | canal. 





from the water, press the stomach, and the contents wil 
flow out through the mouth. Place these under a powerful 
microscope, and the cuttings are plainly discernible. The 
stomach is a brown, oblong sac, a little below the head. 
From its lower end extends a long intestine or alimentary 
. This passes about one-fourth of the length of the 
animal downward, and turning into a loop, passes back to 
the head, where it forms another loop beneath the foot or 
sucker, and then passing downward the entire length of 
the animal, discharges at the orifice between the two file- 
like bones at the tail. From this it will be seen that the 
teredo cuts timber for food, and not as a burrow. On 
coming in contact with timber not suitable, it retreats one- 
fourth, more or less, of its length, and abandoning its old 
cell, cuts a branch in another direction, always taking care 
to build a large dam or wall across the entrance to the 
abandoned cell. Three different branches have been cat’ 
by the same animal. 


A New Pennsylvanian Rolli' | ig foundations 
of a new rolling mill for Mr. J. h, at Chester, Penn- 
sylvania, for the manufacture of steel-faced railroad iron, 
have been commenced. Machinery purchased at Danville 
will be removed to this mill. The works will be 243 ft. by 
80ft., with two extensive wings to the main building. 


South African Railways.—The financial statement of 
the Cape Government for the current year shows that in 
the financial year 1879-80 the Western Railway of the 
colony showed a return on the capital of 2/. 11s. 9d. per 
cent. The Midland and North-Eastern Railways earned 
2l. 7s. 4d. - cent; and the East London Railway involyed 
a loss of 41997. The entire earnings of the railways showed 
an average profit of 2/, 3s. 5d. cent. on the whole 
capital engaged. Of course the indirect i to the colony 
was very considerable. Mr. H. L. Spindler, C.E., having 
compl his —_s @ proposed line from Mossel Bay 
to Oudtshoozu vi4 rge has returned to Port Elizabeth. 


Steel in China.—The steel manufacture has assumed a 
considerable importance in China, especially along the 
upper Yangtze, from which district the metal is s 
to Tien-Tsin. The price obtained for the steel in China is 
higher than is secured by that imported from Sweden. 
Chinese metallurgists recognise three different qualities of 
steel. The first of these is produced by mixing crude iron 
with wrought iron and submitting the mass to the action 
of fire ; the second, by the repeated heating of pure iron ; 
while the third consists of the native steel, which is pro- 
duced in the south-western districts. The different names 
by which these various kinds of steel are known are the 
following : The ‘‘ twan kang,’’ or ball steel, on account of 
its globular form; the ‘‘wan kang,” or tempered steel ; 
and the “‘ wee tei,’’ or false steel. The Chinese seem to 
have been acquainted with the manufacture and use of steel 
from the earliest times; and at the epoch of the Han 
dynasty, ironmasters were appointed in the different dis- 
tricts of the ancient Leangchow, whose duty it was to 
superintend the iron manufacture. 


Queensland Coast Survey.—The Queensland Goyern- 
ment, for financial reasons, has come to the decision not to 
continue its contributions towards the marine survey of the 
coast of that colony, which has been carried on for 
the past eighteen years at the joint expense of the Home 
and Queensland Governments. In consequence of this 
decision the naval officers who have been engaged in the 
work have been recalled by the imperial authorities, The 
Queensland coast survey was organised in 1862. Staff 
Commander Jeffery was the first officer appointed to the 
charge of the survey, and held the post until July, 1866, 
when he was superseded by Captain Bedwell, BN, who 
has continued in command up to this date. Daring Staff- 
Commander Jeffery’s time the survey was completed of the 
inner part of Hervey Bay, from the Fairway Buoy to the 

river entrance ; Keppel Bay; the inner portion of 
Moreton Bay; from Mud to Pell Islands; and a part of 
the outer coast between Cape Moreton and Point Lookout. 
When a Bedwell took charge the further survey. of 
Moreton Bay was in progress, but owing to the intricate 
nature of the work—caused by the many shoals existing in 
the outer part of the bay, some of them extending nearly 
as far north as Caloundra Head—it was not finished till the 
commencement of 1868. The completion of this survey 
resulted in the discovery of a channel available for the 
largest vessels, running along the Bribie Island shore, and 
joining the present main or ship channel nearly abreast 
of Cowan Point. Since then, except the small portion 
which had been previously done, the whole of the outer 
coast, from Danger Point, in latitude 23 deg. 8 mins. south ~ 
to the parallel of latitude 20 deg. south, at the northern 
termination of the Camberland Isles, has been surveyed 
in close detail on a scale of lin. to the nautical mile; 
while the rivers Brisbane, Mary, Burnett, and Fitzroy have 
been charted on a scale of Gin. tothe mile, as far as their 
townships, some _ localities being completed 
in much larger detail. Ports Curtis and Bowen were 
surveyed on a seale of 3in., and all important anchorages 
were trea in like manner. Some three years more we 
believe would probably have completed the survey. 


Holdfast Bay Railway. - This line has been opened for 
traffic. It starts from the North Terrace terminus of the 
South Australian Government railways, where a special 
platform has been set apart by the Government for its 
traffic. Running powers over a portion of the Nairne line 
have been obtained , the point of junction of the two rail- 
ways being near the Mile End Road. The entire length of 
the line from the Adelaide Station to the terminus at 
Glenelg is 7 miles 12 chains. The amount of Messrs. 
Keane and White’s contract is between 10,0001. and 
12,0001., which does not include the supply of all materials, 
By hitting an exceptionally low market the company 
effected a great saving in steel rails, having obtained them 
at 51. 12s. 6d. per ton, free on - In the construction 
of the line attention has been paid to the latest improve- 
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ments in work. The rails throughout are of steel, 
and aro urnished with sheath joints patented by 
Messrs. Ibbotson and Co., in lieu of the customary fish- 
plates. Messrs. Beyer, Peacock, and Co., of the Gordon 
¥oundry at Manchester, have supplied the three engines 
which at present form a portion of the rolling stock of the 
company. The carriages are six in number, and they, as 
well as the engines, are all fitted with Clementson’s flexible 
wheel base and radiating axles. The engines, which have 
single buffers, and the carriages, are all fitted with Ibbotson 
and Co.'s couplings. The whole of the portion of the plant 
was supplied by Messrs. Gilbert, Bush, and Co. (Limited) 
of the Troy Car Works, Troy, New Jersey. 


Vietor Harbour Breakwater.—This Sonth Australian 
breakwater is steadily and surely progressing, and so far, 
notwithstanding recent heavy weather, shows no signs of 
displacement. A recent blast was one of the most effective 
since the start, giving an enormous quantity of stone ready 
for work. The breakwater is now nearly a third of its 
length out above water, and considerably more than that 
below water. The jetty is also about two-thirds out, 
thirteen bays of five piles each being laid, with seven more 
to follow. Both works are now more difficult, getting into 
deeper water every step. Already a great difference is 
noticeable in the smoothness of the sea inside. 

Port Elisabeth.—It is probable that Sir John Hawkshaw 
will be engaged to report on proposed harbour improve- 
ments at Port Flizabeth. A select committee has been 
appointed in the Cape Parliament to take evidence with 
reference to the harbour, and it is expected that a com- 


mission on the matter will shortly sit in London. 
Canadian Telegraphy.—A report by Mr. Sandford 
Fleming, engineer-in-chief of the ian Pacific Rail- 


» has been issued from the Canadian Government 
Printing Office at Ottawa. The principal portion of the 
report deals with the question of the Pacific Railroad 
telegraph and a submarine extension of the system to 
Asia. Mr. Fleming dwells at length on tLe difficulties in 
telegraphing over American territory which the Canadian 
Government will experience now that the railroad in 
British Colambia is being constracted, and constant com- 
munications with that province will be maintained. He 
advocates the immediate construction of a link between 
Edmonton and Cache Creek, all that remains unconstructed 
in the line between Winnipeg and British Columbia. He 
disousses the best means of establishing telegraphic com- 
munication between Fort William and Ottawa, and sug- 
gests three schemes by which it can be accomplished. He 
recommends the laying of a submarine cable from the 
north part of Vancouver's Island to the Aleutian Islands, 
and thence to Ja) vid the Kurile Islands, connecting 
with the mainland. Mr. Gisborne, superintendent of th» 


Canadian Government telegraph system, adds that one of 
the small islands could be purchased from the Japanese 
Government and used as a CL odbepeiean, from which two 
cables could be laid, one leading to Hong-Kong,"in China, 
and the other to Australia. The cost of completing the 
Pacific telegraph system and laying these cables is estimated 
at 4,000,000 dols. 


Steam Navigation on the Danube.—The Danube Steam- 
boat Company is probably the greatest corporation in the 
world conducting transportation on rivers. At the close 
of 1878 it had 165 side wheel steamboats, with an aggregate 
of 15,919 horse power, 18 propellers with 620 horse power, 
and 12 other steam craft (including a floating elevator) 
and 770 craft which are towed. This company works on 
the Danube and its tributaries; the vessels of all compet- 
ing enterprises number but 89 steamers and 358 tons. 


Northern Pacific Railroad.—Graders are at work all 
along the line from Green river to the Little Missouri, and 
by the time the contract for building the 100 miles of track 
is let, the grade will be ready for the rails. On the 
Cassleton branch the track is now laid from Cassleton, 
Dakota, north 16 miles, and work is to be pushed forward 
14 miles further, to Elm river. A survey has been made 
for a branch to extend from the Puyallup branch at the 
Pacific division to the Carbon river coal mine, a distance 
of three miles. It is to be built at once. The company 
promises to have the track laid this year from the Columbia, 
at the mouth of Snake river, to te Pend d’Orielle, a 
distance of 210 miles. 


German Railways.—The railway system of the German 
Empire was extended by 1102 miles in 1879. Of the new 
lines constructed during the past year 793 miles were built 
by the State. 


South African Railways.—A line from Durban to 
Maritzburg, Natal, is expected to be ready for through 
traffic by the end of September. Mr. H. L. Spindler, C.E., 
has completed a survey of a proposed line from Mossel Bay 
to Oudtshoorn. 


New Elevator for the New York, Lake Erie, and Western 
Railroad.—A new elevator, work on which was begun in 
June, 1879, at the terminus of the New York, Lake Erie, 
and Western Railroad, Jersey City, is pleted and opened 
for business. It stands on 6000 piles, varying from 67 ft. 
to 72ft. in length, driven as close to each other as possible, 
and cut off 4ft. below low water. Upon these is a grillage 
or platform of solid timber 2 ft. thick, upon which rest 
248 stone piers, 14ft. in height, 7} ft. square at the base, 
and 3}ft. square at the top, and upon this stands the 





60 ft. in depth, giving a total capacity of 1,400,000 bushels 
of grain, and a working capacity of 1,000,000 bushels. The 
cupola of the building is an iron frame covered with 
corrugated iron plating. The house contains twenty lifters, 
which can be used for unloading cars or for the shifting of 
grain to vessels lying alongside of the pier. The two 
engines are each 600 horse power. 


The Telephone in Australia.—Arrangements are being 
made to introduce the telephone into South Australia. It 
is proposed in the first instance to erect special wires in 
‘Adelaide and one to connect with Port Adelaide. 

Northern Pacific Railroad. —The Northern Pacific 
Railroad Company has promised to build 200 miles of rail- 
road in Eastern Washington this year, and is acting as if 
the promise would be kept. 


The German Iron Trade.—This trade, after passing 
through a long period of depression, has exhibited a little 
more eaene. Plates, especially those from the Giegen 
district, have, however, experienced a slight fall. It is 
hoped upon the whole that prices have fallen to their lowest 
point. 

German Metallurgy.—At a meeting of the eastern group 
of the members of the German Iron and Steel Association 
at Kattowitz, in — Silesia, the desirability of restrict- 
ing production in order to check the weakening tendency 
of prices was di and approved. 


South African Engineering.—Mr. C. Henshaw, C.E., 
has been elected to the office of town engineer for Queens- 
town, at a salary of 700/. per annum. This gentleman 
was, until lately, district engineer of the Tylden section of 
the Border Railway, and it was under his superintendence 
that a fine stone bridge over the Zwart Kei was erected. 


Submarine Telegrgph Progress.—The number of sub- 
marine cables at present in operation in the world is said 
to be 585, with a cable length of 69,500 nautical miles. A 
Pacific Ocean link, connecting America with China and 
Japan, is still lacking to complete the telegraphic girdle 
about the earth. 

Pig Iron in Russia.—The Russian Government recently 
convened a meeting of industrials, who came to the con- 
clusion that all the pig iron — for national railway 
purposes can be produced at home, if the permission to 
import pig iron duty free is abolished. 


American Sleeping Cars.—A suit has been brought by 
Mr. G. M. Pullman and the Pullman Palace Car Company 
against the New York Central Sleeping Car Company, and 
Mr. Webster Wagner, charging the latter with infringe- 
ment upon the former's patents, and laying damages at 








superstructure. The _—— is 90 ft. by 360 ft. on the 
sides, and 155ft. in height, and this is divided into 510 bins 








1,000,000 dols. 
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PELZER’S CENTRIFUGAL SCREW VENTILATOR AT THE DUSSELDORF EXHIBITION. 


CONSTRUCTED BY MESSRS. PETRY AND HECKING, ENGINEERS, DORTMUND. 
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THE BELGIAN NATIONAL 
EXHIBITION. 

THANKS, no doubt, to the fact that the Brussels 
Exhibition is national and not international, much 
less has been heard of it in this country than might 
have been expected, considering its very consider- 


able dimensions. Judging, however, from its 
thronged condition at all hours, as well as from the 
crowded state of Brussels itself, it has become 
popular enough in its own country. Brussels 
indeed seems to be permanently en féie, and any one 
who wishes to see a Continental city in that condi- 
tion, full of pa from all parts of the country 
parading and processioning, singing in choruses 
and performing in innumerable brass bands, and 
otherwise enjoying themselves exuberantly, cannot 
do better than pay that city—lively and pleasant at 
all times—a special visit just now. 

The National Exhibition is held in a building, 
erected of course specially for it, outside the city to 
the west, not far from the ground of the Tir 
National. _It may be described as being in a 
somewhat irregular rectangle 1440 ft. long by 500ft. 
wide, having two annexes projecting from it towards 
the front about 330 ft. —_ each annexe being in 
fact one large hall of 270 ft. long and 148 ft. broad. In 
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the centre between these the main rectangle is cut 
down to 345 ft. wide, and the corners of the recess 
thus made are rounded off so as to form a large open 
air amphitheatre, in which concerts and musical 
competitions are carried on, The outside appear- 
ance of the building is, it must be confessed, dis- 
appointing in the extreme. The two annexes or 
halls just mentioned are built mainly of stone, and 
have some little architectural pretensions; the 
masonry work in them is, moreover, of the very 
roughest description. The central portico, also, is 
built similarly up to a certain height. All the upper 
part of the portico, however, as well as the colon- 
nades connecting it with the annexes and all the 
rest of the front of the building, is of wood and 
canvas, painted a very ugly grey. It is bad enough 
to have any such imitation work, but in this instance 
the imitation is so glaringly bad that its only effect 
is to make one think that the somewhat coarse 
masonry beside it must be imitation also, and one 
— oneself using one’s finger to make certain on 
the point. 

_ There are a few special exhibits in the grounds, 
including an electrical ring railway (of which more 
presently), and telephones ad /is., but nearly all 





that is of im ce will be found within the build- 
ing itself. Here the arrangement of the different 




















classes of exhibits is somewhat confused and con- 
fusing. This, no doubt, isa matter which can be 
more readily systematised in a large exhibition than 
in a small one, where the number of exhibits in 
many of the classes is comparatively so small. 
What may be described as the Machinery Hall, is 
about 100 ft. wide, and runs along somewhat more 
than three-fourths (about 1130 ft.) of the back of 
the building, but its unequal height in different 
parts, as well as the size of some of the exhibits 
themselves, entirely prevents ya f view from end to 
end of the building, like that which has added so 
greatly to the ap ce of some of the inter- 
national exhibitions. Between this main hall and the 
front of the building the space is divided somewhat 
irregularly into annexes and halls of very various 
sizes and shapes. 

The main part of the ironwork about the build- 
ing was made by MM. John Cockerill and Co., of 
Seraisig, who exhibit, with the rest of their large 
show, photographs showing the building during its 
progress. This work does not appear to present 
any features of very special interest. The roof of 
the Machinery Hall has light principals (about 
100 ft. span) with rafters of two channel irons set 
back to back, struts of light angle iron and ties of 
flat bars. yordinary ‘‘ French truss”’ is the type 
chosen, the speciality about its form being 
that one of the diagonal ties on each side is carried 
down, across the 10wer tie, to the side columns, and 
bolted to them to give some additional stability to 
the whole structure; The roof is lined with stained 
wood, and is supported entirely by rivetted columns 
of box section, two gides of e being made of 
channel iron with the flanges turned outwards, and 
the other two of plates rivetted to them, The 
masonry annexes in the front of the building have 
semicircular roofs, the roofing being supported on 
semicircular braced girders, not apparently acting 
as arches at all, but carried vertically down the walls 
to the ground. These girders are, to our thinking, 
somewhat disfigured by the useless attempts at ‘‘orna- 
mentation” at the crossing of the braces. Roses 
and stars, or whatever they may be, are surely quite 
out of place as ornaments to an iron structure, their 
only effect in such a case as this is to make the 
whole affair look heavy, while the only beauty it 
could have would probably be derived from its look- 
ing light. 

It will not be possible, in the space at our dis- 
= to attempt to notice all the exhibits in the 
ifferent sections which may be presumed to have 
some special interest to our ers, we must con- 
tent ourselves in this and the following articles with 
describing or mentioning some of the most im- 
portant exhibits in each, 
I. Iron AND STEEL. 


As might be expected, the exhibits of iron and 
steel are somewhat numerous, and often interesting, 





although many of them are no doubt more or less 
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of the nature of fours de force. M. Delloye Mat- 
thien, of Montigny-sur-Sambre, shows a number of 
light rolled joists and channels, including a joist 
7.lin. by 2.4in., and 89ft. long, and a channel 
4.3in. by 2 in., and 164 ft. long. The rolling is not 
Saantebly good. He also shows a bar 1.3 in. by 
0.28 in., and 298 ft. 6 in. long, rolled up into a coil. 
The Société Anonyme de Marcinelle et Couillet, in 
a very fine show, exhibit some excellent locomo- 
tive forgings, including eccentrics and wrought- 
iron wheels, and also flanged boiler plates, and what 
is perhaps the most odd and indescribable piece of 
disto: material among the many such exhibited. 
They also show the plate, 55 ft. by 1.97ft. by 
0.59 in., which we think was in Paris in 1878. 
They have some interesting cases of tested speci- 
mens of the different qualities of the materials 
which they use, of which the following are repre- 
sentative of the most typical : 




















Con- : 
: Tested : Breaking 
Material. Section. a of ad. 
Sq. in. | Percent. | Tons per 
sq. in. 
“ Fine grain”’ iron, from 
tee 5.9 in. by 2.36 in. 0.218 34.5 42.5 
** Fine grain’ , from 
angle, 4.9 in. by 4.9 iu.} 9.205 36.0 45.1 
B.B. English iron from 
tee, 6 in. by 4in. «| 0.225 23.6 32.4 
Boiler plate, along fibre | 0.301 8.6 24.1 
~ across ,, | 0.316 1.9 18.4 


~The first three specimens are included under the 
heads of ‘‘ Fers speciaux” employed in construction. 
We put down the figures as matters of interest, but 
confess we should like to get some of the B.B. 
iron which stands 32} tons per square inch (!), to say 
nothing of the other material. 

The Schlessin Works (near Liége) show some 
very well rolled heavy angles and joists, including a 
joist 11.8 in. by 4,9 in. by 0.47 in., 51 ft. long, 
weighing about 125 lb. per yard. 

rom Seraing come many exhibits, as was to be 
expected. ‘The most novel one is a certainly re- 
markable casting, no doubt, as it is said to be, 
“ sans utilité pour la construction,” but not the less a 
very noteworthy piece of work. It consists of what 
is practically the whole cast-iron work of a marine 
engine, with a pair of cylinders about 20 in. in dia- 
meter by 20 in. stroke, cast in one piece—bedplate, 
condenser, air and feed and bilge pumps, standards, 
cylinders, and exhaust pipe! So far as can be seen 
it is an excellent casting, clean and free from flaws. 
From Seraing come also ‘ models” of the forgings 
used for the flywheel shaft, and the beam gudgeon 
of the large pumping engine which they exhibit, 


these forgings having weighed 20.7 and 17.7 tons 
respective in the rough, and 11.6 and 9.6 tons as 
finished. Both have journals about 25 in. in dia- 


meter. Besides some very fine specimens of flanged 
plates and so on, the same firm shows a collection of 
tested specimens of their materials, of which the 
following are examples : 








. + at : Ultimate 

Material Limit of | Breaking Yor eer yo 

(in all Cases Steel). j|Elasticity.; Load. 200 mm. 

Tons per | Tons per | Per cent. 

8q. in. 8q. in, 

7 = ove eo} 18.5 30.4 21.7 
bar ... pee o| 18.4 29.5 22.3 
Plate along fibre (a) ...| 15.4 27.8 21.0 
as . eee 17.7 26.9 26.7 
»» across fibre(a) ... 14.6 26.9 23.5 
$6 és AY Pr ee YA) 27.9 21.4 
Round bar (turned) ...) 518.5 29.6 20.8 
- a ee: | 43.2 16.0 
po ~ a 4 48-4 15.0 
ps an «| 849 60.6 8.3 














“Not far from the huge forgings—or rather their 
wooden representatives—of the Tersing Works are 
to be found the lightest pieces of ironwork in the 
Exhibition, shown by M. Alphonse Raikem, of the 
Colonster Works, Embourg, near Liége, whose 
oy is thin sheets. He exhibits, among other 

ings, a number of plates of whicn three have the 
following dimensions : 

| 


Length. Breadth. | Thickness. | Total Weight. 








in. in. in. Ib. 
29.5 59.0 0014 0.715 
35.4 80.7 0019 1.58 
39.4 78.7 0022 1.90 


The Société Anonyme des Laminoirs du Centre| 
also send some large thin plates, the largest being 
19.8 ft. by 4.9 ft. by 0.24 in., and one in steel 16.5 ft. 
by 3 ft. 3in. by 0.08in. The Société Anonyme des 
Forges et Laminoirs & Toles de Kegissa (near -Huy) 
has a particularly fine show of polished sheets, both 
in iron and steel, from 0.02in. to 0.035 in. thick. 
M. Marchot, of Liége, and Messrs, Delloye, Du- 
frenoy, and Co. both exhibit in the same line, the 
latter showing also some sheets of ‘* Thomas” steel. 

M. Pierre Janssens shows some heavy rolled 
joists, the largest being about 16 in. by 5 in. by 
} in. and about 44 ft. long, but he has not succeeded 
in rolling his flanges parallel. 

The Forges de la Providence show a number of 
forged railway wheels (solid webs) of the types 
adopted by some of the chief Belgian and French 
railways, and have also a collection of rolled joists 
up to 190 lb. per yard. The Société Anonyme de 
la Fabrique de Fer de Charleroi exhibit a flanged 
two-furnace boiler front, and a particularly good 
show of very tough iron plate, which seems to stand 
doubling and redoubling to an unlimited extent. 
The following firms, among others, exhibit specimens 
of their iron, fractured to show fibre, and worked 
hot and cold in various ways, and in some instances 
specimens also of their pig and other raw materials : 
Demerbe and Co., Société Anonyme des Hauts 
Fourneaux de Monceau-sur-Sambre, Eduard Bone- 
hill, Covnez and Co., Riche and Co., Société 
Anonyme des Laminoirs de Chitelet, Mineur, Fils 
et Wilmot, J. andS. Piérard, P. Gillian and Co., V 
Piérard and Co., Société Anonyme des Hauts 
Fourneaux d’Athus, Société Anonyme de la Fabrique 
de Fer d’Ougrée, and the Forges de Clabecq (Josse 
Goffin), the last named also exhibiting iron and 
steel locomotive and wagon axles, as well as a large 
number of castings (stoves, &c.) Of some of these 
exhibitors it must be said that they presume rather 
much on the existence of an unlimited admiration 
for “ fibrous” fractures. Surely in these steely days 
no one can need reminding not only that the 
toughest of our materials have not a fibrous struc- 
ture, but also that very low qualities of iron, which 
show a very bad fracture if broken sharp off, can be 
worked by a smith of reasonable skill into a very 
respectable fibrous appearance when nicked and 
bent over. Several of the exhibited bars show un- 
mistakable signs of defective welding in spite of 


their otherwise oe . 
The exhibit of the Société Anonyme des Aciéries 


d’Angleur & Renory (Liége) is specially interesting 
on account of its containing a number of specimens 
of Thomas-Gilchrist steel]. Rails, tyres, and bars 
fractured are shown both of this material and of 
ordinary Bessemer steel, and it does not seem pos- 
sible to detect any difference in appearance. No 
quantitative tests are, however, given. A collection 


‘‘tremping” is interesting, as showing the greatly 
increased apparent closeness of grain, and even- 
ness of fracture due to the hardening. 

The principal exhibitors of malleable cast iron 
are M. Désiré»Leclerq (of Baume), Joassart et 
Deprez (Herstal), and A. Hardy and Co. (Herstal). 
The first named has some capital illustrations of 
the toughness of his material, among. others a 
thin axle-box casting, of about ‘the«size for a-2}in. 
journal, which is said to have received over 100 
blows of a 26-lb. sledge, but of which no piece has 
yet been broken off, although of course it is very 
much knocked about, 


II. Brass, Correr, Zinc, Leap, &e. 
Messrs. Francotte Pirlot and Co.; and Messrs, 
Ch, and H. Chandoir seem to be the chief exhibitors, 
among a number of others, of brass and copper, in 
sheets, tubes, and wire. The Vielle Montagne 
Works make a great show of zinc, of course, and 
show also a large number of models of various 
forms of zinc roofing. The Nouvelle Montagne 
also has a good exhibit. MM. Dumont Fréres, of 
Liége, show some zinc, but their exhibit is chiefly 
in lead ; they show a chain made of lead ingots bent 
up, and also examples of the different stages in the 
rocesses of silver extraction. Messrs. Veschger, 
esdach, and Co., of Ougrée, have an interesting 
collection of zinc, min , &e., and Messrs, Pel- 


grims and Bombeeck, of Brussels, make a con- 
siderable show in lead plates and pipes. ‘The 
Bleyberg mines also have a capital exhibit. of 
minerals. Messrs, Tordo and Verleysen (Brussels), 
makers of tin sheets, show (besides ingots, &c.), 
hammered 








tin, one 20 ft. Sin. by 13 ft. 9 in. and weighing 
0.102 lb. per square foot, and the other 20 ft. 4 in, 
by 8 ft. and weighing 0.205lb. per square foot. 
There is also a good exhibit of phosphor-bronze, 
chiefly in locomotive details. 

(To be continued). 








ENGINE INSURANCE. 

THE idea of insuring steam engines against acci- 
dental breakdowns will perhaps be novel to many 
of our readers. So far as it applies to boilers, the 
system of inspection combined with insurance 
practised by existing boiler insurance companies is 
widely known and has favoured the collection of 
a mass of information based on data. much more 
extensive than can generally be obtained by pri- 
vate individuals, hence there seems no reason why, 
when applied to steam engines, the results should 
not be beneficial, for it should be borne in mind 
that those who manufacture steam machinery with 
commercial success have not always the time or 
means at their disposal for investigating questions 
of design or proportion made specially important in 
late years by the gradual increase of working pres- 
sure, speeds, and ranges of expansion. ‘That this is 
so is evident from the fact that engine breakdowns 
are of daily occurrence. It is true that they are 
seldom attended with sacrifice of life, but the 
pecuniary loss is often very serious, and any system 
by which this can be mitigated, and the number of 


-| accidents reduced, seems deserving of attention. 


Weare not surprised, therefore, to find special pro- 
minence given to the subject in a report we received 
a short time ago from the engineer of the Engine 
and Bciler Insurance Company in Manchester, giving 
am account of the results of the past year’s work. 
The object of the company appears to be to reduce 
the number of breakdowns as far as possible, by 
ascertaininig what load the engines placed under their 
charge can Safely bear, and by careful periodical 
inspection. dndicator diagrams are taken from each 
engine, as welbaseketches and dimensions of the dif- 
ferent parts. Fromthose data the stresses to which 
the parts are subjeeted@ean be determined, Such in- 
vestigations naturally often lead to the discovery of 
unsuspected defects whieh, if not pointed out and 
remedied, would probably*geoner or later lead to a 
breakdown. Int casesthe owner*has an op- 
portunity of guarding againwt ger of which he 
was perhaps unaware, and th robably escapes 
an accident. ‘The utility of this e of proceed- 
ing is evident, particularly when it'is borne in mind 
that fracture is only a question of time in all bodies 
in which the strains induced by the action of dyna- 
mifeal forces exceed in any degree the elastic limit, 
more especially when, as is generally the case with 
steam engines, the forces are alternately tensile and 


of specimens of the same materials before and after}@ompressive. In the report above referred to an 


instructive analysis is made of the accidents which 
have occurred to insured engines, from which we 
learn that 49 per cent. were attributable to acci- 
dental causes, 14 per cent. to the negligence of the 
attendants, 20 per cent. to old flaws or defects, and 
14 per cent. to weakness or faulty construction. 
The examples of the different classes which are given 
are good illustrations of the headings under which 
they are ‘placed, and show clearly how numerous 
the accidents to steam engines are and how various 
-_ often insignificant. the causes which occasion 
them. 

The indicator: diagrams at the end of the report 
are also interesting, and the points they are intended 
to illustrate lucidly explained. ‘The performances of 
a pair of horizontal compound tandem engines, and 
of a McNanghted: beam engine, may be specially 
mentioned. As these engines were driving cotton 
mills the exact amount of fuel used for producin 
power alone could not be got, but as far as eould 
be ascertained the rate of consumption in one case 
was 2.02 lb. per one horse power per hour, and in 
the other slightly under 2 1b. The leading dimen- 
sions of the engines and boilers are given as well as 
copies of the indicator diagrams. 

The report concludes with some examples of the 
ordinary defects found in boilers proposed for in- 
surance, and with an analysis of the boiler explo- 
sions that have taken place during the last year. 
The view that it is more profitable to the insurance 
companies to allow the boilers to explode than to 
inspect them properly is naturally opposed. The 
idea of inspecting boilers by private associations un- 
accompanied by insurance is next discussed, as well 





es from 0.22 lb. to 0.004 lb. per square 
foot. M, O. J, Wilmart shows two large sheets of 





as the views of those who seek compulsory powers 
to make inspection imperative, as it is, for instance, 
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in Germany. Altogether we must coagratulate the 
company and their chief engineer, Mr. M. Long- 
ridge, on the good work they are doing, and wish 
them every success in the new field of operations 
they have entered on. Associations of this kind 
are much wanted in this country to conduct trials 
of steam machinery and keep their clients well 
posted up in all that is best in late practice. The 
Société Industrielle de Mulhouse, to whose proceed- 
ings we have very often referred, is successfully 
doing such work on the Continent, and it is a pity 
that general apathy combined with very cheap fuel 
should cause the native country of the steam engine 
to get behind in the matter of economy or scientific 
investigation. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Our notice last week of the meeting of the In- 
stitution of Mechanical Engineers at Barrow dealt 
with the proceedings of Tuesday and Wednesday, 
the 3rd and 4th inst. ; we now have to deal with the 
proceedings of ‘Thursday and Friday, the concluding 
days of the meeting. 


Joy’s REVERSING AND EXPANSIVE VALVE GEAR, 

On the members assembling for the reading and 
discussion of papers at the Town Hall, Barrow, on 
the morning of Thursday the 5th inst., the first 

aper read was one by Mr. David Joy ‘‘On a New 

eversing and Expansive Valve Gear,” of which 
he is the inventor, We publish Mr. Joy’s paper on 
page 139 of the present number, and we have here, 
therefore, only to deal with the discussion. At the 
conclusion of his paper, Mr. Joy gave some verbal 
explanations of the models exhibited, and the Presi- 
dent then called upon Mr. F, C. Marshall, of New- 
castle, to open the discussion, Mr, Marshall stated 
that as his name bad been mentioned in the paper, 
he had asked the secretary to prepare a diagram of 
his (Mr. Marshall’s) own valve gear, which has now 
been fitted toa number of marine engines developing 
from 100 to 1600 indicated horse power. ‘This gear, 
like Mr. Joy’s gave to the valve a motion which 
was simply perfect. It consists (see diagram on 
page 127) of an eccentric F fixed on the crank- 
shaft opposite the crank H, the eccentric rod I 
having its outer end attached to a radius link J, 
which vibrates on a pin at the end of a lever K, 
carried by the reversing shaft L. At an inter- 
mediate point of the eccentric rod is attached the 
valve rod O, which is coupled to the valve spindle 
P. The slide valve Q is double ported at its upper 
end, but at the lower end gives a single opening 
only, the effect being that owing to the action of 
the gear, the aggregate opening given at the top is 
equal to that at the bottom. Mr. Marshall stated 
that hedid not wish to make any comparison between 
his gear and Mr. Joy’s, but he might say that it had 
but five parts for each engine, instead of the eight 
which composed Mr. Joy’s gear. The eccentric 
strap and rod he made in one of cast steel. In Mr. 
Joy's gear the parts had a long travel, and this was 
objectionable, and calculated to cause wear in long 
Atlantic voyages. His own gear, he added, did not 
involve any increased length vf engine-roorm as com- 
pared with Mr. Joy's; there was always room for the 
single eccentrics he employed. Mr. Marshall con- 
cluded by exhibiting copies of indicator diagrams 
taken fromthe compound engines of the Osmanli, 
which were fitted with his gear. These diagrams, 
which we reproduce on page 127, stiow an excellent 
distribution of steam in the high-pressure cylinder 
with different grades of expansion ; but in the case of 
the low-pressure cylinder diagrams, the distribution 
is not quite so regular. This, however, has evidently 
nothing to do with the merits of the gear itself, as 
of course by proper adjustment it would be quite as 
easy to get an equal cut-off on the low as on the 
high-pressure cylinder. ‘The ~Osmanli has cylinders 
35 in, and 70 in. in diameter respectively, the stroke 
being 4 ft:, and the powers developed with different 
grades of expansion being as follows : 
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The trial during which the diagrams above re- 
ferred to were taken, was made at moorings on the 
20th ult. It will be noticed that the power is 
exceedingly well divided between the two cylinders. 

Mr. Marshall was followed by Mr. F. W. Webb, 
of Crewe, who has applied Mr. Joy's gear to the 
new type of goods engine which he has designed for 
the London and North-Western Railway. Mr. 
Webb stated that when Mr. Joy first brought his 
gear to him, he (Mr. Webb) was engaged in design- 
ing the new goods locomotive just mentioned, and 
he found it difficult to obtain the large surfaces he 
wanted. On looking into the matter he thought 
that Mr. Joy’s gear would work in well, and he then 
arranged with his directors to build an experimental 
engine fitted with it. This engine he had sent to 
Barrow so that it mies examined by the members 
after the meeting. r. Webb then referred to the 
indicator diagrams taken from this engine, these 
diagrams, which were taken at speeds of from 10 to 
20 miles per hour, showing an admirable distribution 
of the steam. The engine* has cylinders 18 in. in 
diameter with 24in, stroke, and is provided with 
slide valves of the Trick or Allen type, which have 
been so extensively used on the Continent, but 
which for some reason or another have, so far as we 
are aware, never been employed in English locomo- 
tives. By the employment of Mr. Joy’s gear, Mr. 
Webb stated that he had been enabled to employ 
axle bearings 9in. long and crank-pin bearings 
54 in. long, at the same time leaving ample room for 
aman to get up between the rods to examine the 
motion. ‘The valves are placed above the cylinders. 
The links of the valve gear have bronze bushes 
locked in place by the oil cups, these latter are in 
their turn simply locked by pieces of wire. There 
are in the whole engine only two cotters, namely, 
those through the piston rod ends, The large ends 
of the connecting rod have the brasses adjusted by 
wedges tightened up by bolts. The boiler has also 
special features, the firebox casing being extended 
downwards, and the water space carried across 
beneath the grate, so as to form the ash-pan, an 
opening being provided through the water space for 
dropping ashes, &c. The damper door opens in- 
wards, and is so arranged that when opened it 
prevents a rush of air through the fire near the tube- 
plate. The whole firebox casing is so arranged that 
a new tubeplate can be readily put in when neces- 
sary. ‘The reversing shaft is of cast iron, and the 
blocks are of mild steel case-hardened ; these blocks 
are turned as rings, and cut off to length. The 
footplate is made up of two rolled bars of special 
section, the outer one running the whole length of 
the engine, while the inner one is put on in short 
lengths between the wheels, Mr. Webb added that 
the connecting rods went direct from the steam 
hammer to the machine tools, there being no smiths’ 
work on them, while the dome covers were also 
knocked up in two blows under the steam hammers, 

The next speaker was Mr. Hawthorn Kitson, oi 
Leeds, who observed that in tramway engines it 
was absolutely necessary to get rid of eccentrics on 
account of the injury they suffered from dust and 
dirt, For this reason he had in such engines been 
led to adopt the Walschaert gear, but he had 
modified it so-as to get rid of the eccentric which 
forms part of it, This he had done by making the 
expansion link a kind of bell-crank, and driving it 
by a link connected tothe coupling rod. ‘lhe pump 
was also worked from the arm of the expansion link, 
to which the link just mentioned is attached. The 
remainder of the valve motion was practically the 
Walschaert gear, and the whole arrangement worked 
well, We intend to illustrate Mr. Kitson’s gear in 
our next number. 

Mr. Humphrys, of the. Barrow Shipbuilding 
Works, who spoke next, said that he had long had 
Mr. Joy’s gear before him, and he sinakdcren it as 
perfect a gear as could be designed, for either roll- 
ing mill or stationary engines, For marine engines 
the perfect distribution was perhaps of less import- 
ance. He had had Mr. Joy’s gear drawn out with 
vergenente ce and ad ary ared it with an 
equally well-designed link gear of the ordinary type, 
and he had found the latter the more ps 
Another edveniogs of Mr, Joy’s gear was its 
accessibility. He himself was quite ready to apply 
it to a marine engine, but in ‘such matters it was 
necessary to consult purchasers, and this was a 
difficulty, everybody lifing experiments to be made 
‘by somebody else, He had no doubt. that Mr. Joy’s 








could be provided with ample surfaces to resist 
wear satisfactorily. 

The next s 
castle, who remarked that Mr. Joy was very fortu- 
nate in having the co-operation of Mr. Webb. The 
gear on the Londonand North-W estern engine, 
he added, worked beautifully. He differed from 
the opinion expressed by Mr. Humphrys that equa- 
lity of steam distribution was not such an important 
feature iv marine engines. The distribution should 
be equal. In the case of a marine engine running 
sometimes for 40 days continuously, it was more 
difficult to take up wear than ona locomotive. In 
Mr. Joy’s gear the motion was derived from the 
connecting rod, but during a long voyage the bear- 
ings of the connecting rod were subject to serious 
wear, and this would disturb the valve motion. 
Mr. Joy, he considered, would do better if he de- 
rived his valve motion from some detail, such as the 
air-pump levers, which did not require constant 
adjustment. Moreover, the ‘“ wobbling” motion of 
the levers D and E in Mr. Joy’s gear was very re- 
markable, and considering how rarely the back-gear 
was used, it would, he thought, be better to couple 
the lever E direct to the connecting rod, and thus 
reduce the number of parts. The wear of the slid- 
ing blocks would, he anticipated, be something very 
considerable. In the case of the ordinary link mo- 
tion this slip of the block in the link was avoided as 
far as possible, because the wear caused by it was 
difficuit to take up. He did not intend to criticise 
Mr. Marshall’s gear, for it commended itself to 
those who had seen the drawing. Mr. Marshall’s 
gear had been a good deal used on the Tyne, and 
had answered well. ‘The objections which had been 
raised to ordinary link motion were, however, he 
thought, exaggerated; and on the whole he pre- 
ferred the ordinary motion of eccentrics to that of a 
sliding block. 

Mr. John Robinson, of Manchester, concurred 
very much with the views expressed by Mr. Boyd, 
and especially as regarded the wear of the blocks in 
the slides, The details of Mr. Joy’s gear were, how- 
ever, very simple, and of a kind to commend them- 
selves to manufacturers. On the whole, however, 
he did not himself like an additional number of parts, 

rticularly in long voya Mr. Arthur Paget 

ere asked whether Mr. Boyd and Mr. Robinson 
had compared the travel of an eccentric in its stra; 
to that of Mr. Joy’s blocks in their slides, to whic 
Mr. Boyd replied that the motion of the eccentric 
was different, and that he preferredit. Mr. Paget, 
however, pointed out that the action of an eccentric 


a reciprocating part, while Mr, Webb observed that 
the aggregate movement of a set of locomotive ec- 
centrics within their straps was about 16 ft. at each 
revolution. Mr, Webb also pointed out that in the 
case of locomotives Mr. Joy’s gear had a special ad- 
vantage, inasmuch as it enabled long axle bearings to 
be got in, With regard to the relative facility of ad- 
justment of parts of locomotive and marine engines, 
Mr. Webb added that instead of his experimental 
engine stopping out of the shops forty days he 
should not be satisfied with it os ae it sopra out 
two years.. Considering the mileage which would 
be performed in that time he considered. that the 
demands made upon the locomotive would be fully 
equal to those made on a marine engine.. Moreover 
he pointed out that slackness in the bearings of the 
connecting-rod would have a very small. effect on 
the motion given to the valve. 

Mr, Jeremiah Head, of Middlesbrough, ‘who was 
the next speaker, said that in some respects Mr, Joy’s 
valve gear reminded him of Gooch’s stationary 
box-link motion, as used formerly on the Great 
Western Railway, that gear giving equal lead to all 
grades of ex ion. ‘There was, however, the 
essential difference that in the Gooch gear the 
eccentrics directly moyed the slide valve instead of 
the motion of the latter being derived from the 
motion of the block in its guides, as in Mr, Joy’s 
gear. The angle at which the slides for the bloc 
were placed materially affected the power required 
to move the valve. ‘This angle was also affected by 
the curvature of the slides, this curvature rendering 
the angle very unfayourable in some positions of the 
block, and so tending to promote irregular wear. 
As regarded the wear during a voyage,’ however, 
it appeared to him that the link portion of the gear 
sou | readily be carried in duplicate,, As far. as 
eccentrics were concerned no mechanic would, if he 
could avoid it, use an eccentric to obtain a resipro- 


_ ® We intend to illustrate this engine fully in an early'| cating motion ; the friction of eccentrics was, how- 
number. 


ever, not so important in small engines as in large 








peaker was Mr. W. Boyd, of. New- - 


really involved a change of motion similar to thatof . 
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ERDMANN’S THREE-HIGH ROLLING MILL. 


CONSTRUCTED BY THE DUISBURGER MACHINENBAU ACTIEN-GESELLSCHAFT, DUISBURG. 


(For Description, see Page 128.) 
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ones like those of the City of Rome. [If old| granting patents for small improvements of detail, 
eccentrics were examined, it would be found that | such patents interfering with the liberty of the de- 
their wear was irregular, the sheaves becoming oval, | signer; and he then proceeded to describe briefly 
and there being left ‘between the sheave and strap a | a valve gear which he had himself designed many 
gap at certain points which facilitated the entrance | years ago but which was ultimately not applied. 
of ae In some —— a ay AA less —_ six ook & C. Marshall next added some further re- 
eccentrics were employ or the two cylinders. | marks. Both his valve gear and Mr. Joy’s were 
Mr. Boyd had observed that the wear of the con- | undoubtedly founded on She Hackworth anne, but 
necting rod bearings caused that rod to afford avari-| the drawback of that gear had been the sliding 
a ng hy og be we hed take off the as for the | motion of the blocks in the links on the reversing 
valves, but he had omitted to notice that the wear | shaft. He could not, he added, feel any horror at 
<¢ ~ eran. This might be poner: ~ ——— eRe 2 — of an, pera eage while A - — 
. } f ing | necting r undoubte ot a very serious knock, 
one end of the link B adjustable. Mr. Head con- | and this would interfere vith their snitibagtety em- 
cluded by Coane that he could not help feeling a | ployment for working the valves. 
| ae ee or the pl pce which had so The President, Mr. E. A. Cowper, next made 
ong held its position against all rivals. some remarks before calling upon Mr. Joy to repl 
Dr. Siemens, who spoke next, said that he re- | to the discussion. Ae vag gs cane’ tad tried 
garded the link motion as doomed. He had not, | to work a locomotive with a single eccentric, but of 
he observed, any of the veneration for the link | course had been obliged to do without either lap or 
motion with which bis friend Mr, Head was imbued. lead. He (Mr. Cowper) had also tried some years 
sah aaail tly. be ay elesied Utkin emtals | Ch tho exe of sommaciny ven Ae kes cen me 
id } within certain | with the use of eccentrics, but he had not suc- 
narrow limits. Mr. Joy’s gear he considered an | ceeded, owing to his laying ‘it down as a rule that 
excellent one both as regarded the distribution of | there should be no sliding movement employed. 
steam it effected and its means of adjustment. But, | In the ordinary link motion, the wear of the ex- 
he added, ‘it never rains but it peurs,” and at the pansion link was undoubtedly irregular, owing 
present meeting they had had brought before them | to the motion of the block taking place at certain 
= os : ee Ay = two a eo a — others. On the whole, he pre- 
ent su utes for the motion, namely, | fe at t of Mr. Joy’s valve gear in which a 
*. F.C, eo =e eet wg her yale radius link wan enghenad . place of blocks sliding 
© agreed, owever, with much that Mr. Boyd had | in guides, In this arrangement of gear, if made as 
said respecting the wear of the slides in Mr. Joy's | shown by the diagram exhibited, howovee, the valve 
gear, and he recommended Mr. Joy to do away | rod made such an angle with the valve spindle that 
— as slides and to — radius links for : — Saat will be put upon the valve spindle, 
m, own in one of his designs. n Mr, ’s gear this was avoided. Ali these 
Mr. Edward Reynolds, who was the next speaker, | gears, he added, were founded on Hackworth’s. Mr. 
objected to the practice which had grown up of | Webb had pointed out that in the case of locomo- 
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tives, Mr. Joy’s gear had a special advantage in the 
facility it gave for the introduction of long axle 
bearings, but apart from this, he (Mr. Cowper) con- 
sidered that Mr. Joy’s gear was better than the link 
motion, inasmuch as it gave a better distribution. In 
conclusion, he commended the use of clearance or 
minus lap on the exhaust side for reducing the 
amount of compression. 

Mr, Joy next replied to the various points raised 
during the discussion. Mr. Marshall, he considered, 
had only gone half way towards improving the 
valve gear of marine engines. His (Mr. Marshall's) 
valve gear involved placing the valve faces at an 
angle with the centre line of engine, and this in- 
creased the cost and did not shorten the engine. It 
was, he considered, especially desirable to reduce 
the length engines occupy, and he denied that this 
length was practically fixed by the length of the 
condenser; the condenser, he remarked, could be 
made shorter and wider if necessary. The number 
of parts in a valve gear was not everything ; the 
strain on them should also be considered. In the 
case of his gear the rods B, C, D only have on 
them one-fifth of the strain required to move 
the valve. In Mr. Marshall’s the arcs of the 
valve rod and radius rod differed, and this would 
induce an error. There were, however, a vast 
number of engines to be built, and there would 
be room for all the valve gears. He (Mr. Joy) had 
to thank Mr. Webb cordially for his assistance and 
co-operation; Mr. Webb had faith in a good thing, 
and he had not made a mistake in applying his gear. 
Mr. Webb's conduct in this matter had borne out 
the remarks made by the President in his address. 
Mr. Humphrys had also rendered him great ‘as- 
sistance by the thorough investigation of the com- 

ive merits of his gear, and of the link motion 
which he had had made in the drawing offices of the 






































enka ne 











he 
ul 
a 





Aus, 13, 1880.] 


ENGINEERING. 


127 





BARROW’S SCREWING MACHINE. 


CONSTRUCTED BY MESSRS. SMITH, BEACOCK, AND TANNETT, ENGINEERS, LEEDS. 
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Barrow Shipbuilding Company ; he must, however, 
differ from Mr. Humphrys as to the necessity for 
accurate distribution of the steam in marine engines. 
Such correct distribution, he (Mr. Joy) maintained, 



































MR, F.C. MARSHALL'S VALVE GEAR. (See page 125.) 


was desirable. As regarded the London and North. 
Western locomotive, he wished that Mr. Webb had 
seen fit to adopt a steam pressure of 1801b. per 
square inch instead of 140 ib. It had been urged 
that the wear of the connecting-rod bearings would 
affect the action of the valve gear ; but it been 
omitted to point out that owing to the arrangement 





(For Description, Page 129.) 


of the details of the gear any displacement of the 
connecting rod due to wear only affected the motion 
transmitted to the valve to a very much smaller 
extent. Marine engineers, he believed, might learn 


a great deal from locomotive engineers, and par- 
ticularly as to the use of solid non-adjustable 
bearings. Solid bushes for coupling rods lasted 
from eighteen months to two years, and why should 
not bearings similarly made last across the At- 
lantic if applied to the details of marine en- 
gines, With regard to his own gear the motion 
has nota ‘* wobble” as had been hinted by one 
speaker,,but was quite smooth and quiet. He did 
not expect auy excessive wear of the sliding blocks 
or their guides, and at all events nothing had gone 
wrong yet. Mr. Webb’s engine, he added, can be 
reversed with the utmost ease with the steam on, 
the reversing gear exercising a direct pull on the 
valve, and not having to move the blocks in their 
guides. The strain on the guides due to the move- 
ment of the blocks was nothing to that on ordinary 
crosshead guides; while with regard to the arrange- 
ment of valve gear which had been proposed by 
Mr. Reynolds, it had never been carried out, and 
therefore counted for nothing in any discussion as 
to originality. The first drawing of his (Mr, Joy’s) 
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INDICATOR DIAGRAMS FROM THE 8.8. ‘‘ OSMANLI.” 
(See page 125.) 


gear was made in 1868. Mr, Brown, of Winter- 
thur, had a beautiful gear, but it was speciall 

adapted for working light double-beat valves whic 

worked freely, whereas he (Mr. Joy) had gone in 
for working ordinary slide valves. He was aware 
of the importance of not placing the guidesin which 
the blocks work at too great an angle with the centre 
line of the engine, and he therefore employed long 
guides and kept their angle moderate—say within 
about 30 deg. on each side of their mid position. 


The wear of the guides, however, was all over, it 
extending from end to end and not being localised 
asin an ordinary expansion link, In dealing with 
any wear which might take place he would never 
repair the link but would put in a new block. 

At the conclusion of Mr, Joy’s remarks a hearty 
vote of thanks was accorded to him for his paper, 
which had, as we have seen, led to an unusuall 
lengthy and well-sustained discussion. I1t is muc 
to be regretted, however, that Mr. Charles Brown, 
of Winterthur, was not present on the occasion, as 
he has, at different times, designed and extensively 
applied so many modifications of the Hackworth 
gear (several of which have haye been noticed in 
our pages) that the results of his experience would 
have been especially valuable, 


A SranpDArD GAUGE For Hian Pressures, 


The next paper read was one by M. George 
Marie, of Paris, ‘‘On a Standard Gauge for High 
Pressures.” In this paper the author pointed out 
the desirability of obtaining a trustworthy standard 
gauge by the aid of which ordinary metallic gauges 
intended for indicating very high pressures, can 
be graduated. For moderate pressures the mercurial 
gauge of course serves every purpose, but when the 
pressure to be dealt with exceeds say 30 atmospheres 
the mercurial gauge is costly and awkward to apply. 
Moreover, compressed air manemometers, which it 
has been proposed to use as standards, are not re- 
liable at high pressures, as the recent experiments 
of M. Cailletet have shown that at very high pres- 
sures the usually accepted law that the volume of 
air (at constant temperature) decreases in propor- 
tion to the increase of pressure is not strictly accu- 
rate. Under these circumstances the Lyons Rail- 
way Company endeavoured to employ for the test- 
ing of their high-pressure gauges, a loaded valve 
similar to a safety valve, various forms of such 
valves being tried, including one of a spherical form 
made of agate and bearing on a hard steel seat. 
These valves, however, all gave very unsatisfactory 
results, and M. Marie was then led to propose the 
type of standard gauge which formed the 2 sub- 
ject of his paper. This gauge, which we shall probably 
illustrate in an early number, consists of a perfectly 
cylindrical piston of hard steel carefully fitted to a 
cylindrical bore in a suitable casting. ‘The piston is 
loaded by means of a graduated lever with a movable 
weight, while water is admitted below the piston, 
this water being also in communication with the 
gauge to be tested. The piston of the standard 
apparatus is lubricated with oil and moves with 
very little friction, and almost inappreciable leakage, 
while the amount of error due to these and other 
sources has been carefully calculated by M. Marie, 
the results of his investigations being given in 
detail in his paper. 

M. Marie’s paper was followed by but a brief dis- 
cussion, the first speaker being Mr, Allan, who 
described his well-known air-pressure gauges, in 
which the pressure is indicated by a rising column 
of water congeneins an enclosed volume of air. 
These gauges, Mr. Allan mentioned, were tested by 
the use of a cylinder and loaded piston of gun- 
metal, the piston having a leather at its bottom end. 
Formerly also a Bourdon gauge, which was then 
deemed thoroughly trustworthy, was used as a 
check. In the experiments on his gauges it was 
found that up to pressures of 200 lb, to 300 lb. per 
square inch the volume of air practically varied, 
inversely as the pressure, His air gauges had been 
brought into extensive use. 

A member next observed that the matter dealt 
with by M. Marie was of great interest, but that the 





testing apparatus he proposed was not new, as Le 
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had seen it ten years ago. The liability of the 
iston to be impeded by grit was an objection to it. 

r. Maw also stated that the apparatus devised by 

M. Marie was practically identical with the combined 
pressure gauge and safety valve which was exten. 
sively applied by Mr. John V. Gooch some five-and- 
twenty to thirty years ago to locomotives on the 
South-Western and Eastern Counties (now Great 
Eastern) Railways. In the pressure gauge used by 
Mr. Gooch the piston was loaded by a spring, and 
the arrangement was such that when the pressure 
exceeded the desired amount, the piston rising un- 
covered a port, and the apparatus thus formed a 
safety valve. Next Mr. Liithy gave some particulars 
of experiments on the friction of cup leathers, Mr. 
Humphrys suggested that the difficulty of grit 
might be got over in M. Marie’s apparatus by using 
a column of oil next the piston, and Mr, Ellington 
remarked that an arrangement similar to M. Marie's 
had long been in use as a pressure gauge on man 
hydraulic testing machines. Mr. Ellington added, 
however, that he could not regard any such 
pressure gauges as an efficient substitute for a series 
of levers ard dead weight for measuring strain. 
Mr. Tweddell commended the care bestowed upon 
M. Marie's paper, and particularly the mathematical 
investigations contained in it; but he considered 
that in hydraulic machinery the accumulator was 
erg ge | the best pressure gauge, and it was in 
act M. Marie’s apparatus on a large scale, Mr. 
Tweddell sugges also that in papers like M. 
Marie’s, all dimensions should be expressed in 
English measures. He added that by means of a 
cylinder of reduced size fitted to a Richards indi- 
cator he had been able without trouble to take 
indicator diagrams from bydraulic machinery work- 
ing at 1500 1b. per square inch. Sets of diagrams 
from the hydraulic tools at the Toulon dockyard 
had been taken by him in this way. 

M. Marie, in replying upon the discussion, stated 
that with clean water the apparatus he had devised 
gave no trouble. He quite admitted that the general 

lan of the apparatus was old—it was, in fact, 
ounded on Watts’ indicator, as was also the com- 
bined: pressure gauge and safety valve used by Mr, 
V. Gooch. In conclusion, he added that the 
apparatus he had devised was not intended for re- 
gular use as a pressure gauge, but it was employed 
in checking other gauges. 

A vote of thanks having been passed to M. Marie 
for his paper, the following votes of thanks were put 
to the meeting by the President, and carried by 
acclamation: First, to the Mayor of Barrow 
(Mr, Edward Wadham), for his kind reception of 
the members at the present meeting, and his hos- 
pitality in entertaining them at luncheon ; second, 
to Sir James Ramsden and the proprietors of the 
various works in Barrow and the neighbourhood for 
their kindness in inviting the members to visit their 
works, and for their arrangements and hospitality in 
connexion with the visits; third, to the Furness 
Railway Company for their kindness in presenting 
free passes to the members over their lines and for 
the special facilities arranged for their excursions ; 
Senate, to the Barrow Yacht Club for the arrange- 
ments so kindly made by them for facilitating the 
accommodation and convenience of the members 
during their visit to Barrow ; and, fifth, to the 
honorary local secretaries, Mr. Charles Smith and 
Mr. Copeland, for their very valuable services in 
maturing all the arrangements for the success of the 
meeting. 

With these votes of thanks the meetings for the 
reading and discussion of papers were brought to a 
close, and the members adjourned to examine Mr. 
Webb's goods engine, which had been brought to a 
siding, a short distance from the Town Hall. The 
simplicity and the general design of this locomotive 
were greatly admired; but inasmuch as we shall 
describe the engine fully when we illustrate it on 
an early occasion, we shall at present say no more 
about it, 

EXcurRsIONs. 

On the afternoon of Thursday, the 5th inst., 
three alternative excursions had been arranged, an 
each of these was patronised by a number of mem. 
bers. The first party were conveyed by special 
train to Ulverston, where the works of the North 
Lonsdale Iron Company were first visited, and 
where the members were entertained at luncheon, 
the party then proceeding to Lindal to examine the 
Lindal Iron Mines of Messrs. Harrison, Ainslie, and 
Co. The North Lonsdale Iron Works, we may 
mention, were very fully illustrated and described 
in ENGINEERING about three years ago (vide pages 





464, 479, 497, and 648 of our twenty-second 
volume.) 

The second party, who were also conveyed by 
special train, proceeded to the Barrow Steel Com. 

any’s mines, at Park, and Messrs. Kennedy 

rothers’ adjacent mines at Roanhead, where they 
bad an opportunity of examining the new sinking, 
and where they were entertained by Messrs. 
Kennedy. At Roanhead they were also shown at 
work one of Kennedy and Eastwood’s air com- 
pressors, in which there are no suction valves, the 
air not entering the compressing cylinder until near 
the end of the suction stroke, when it passes in 
through openings in the cylinder barrel, which are 
then uncovered by the piston. Of course during 
the return stroke no compression ensues until the 
piston is again past these holes. The arrangement 
is simple, but it evidently involves a waste of power. 
In connexion with the compressor just mentioned, 
there was also shown at work a very simple and 
apparently efficient rock drill, also patented by 

essrs. Reunahe and Eastwood. 

From Roanhead a pleasant walk of about a mile 
brought the party to the Askam blast furnaces, These 
furnaces belonged to the Furness Iron and Steel Com- 
pany, Limited, which is now unfortunately in liqui- 
dation, and the furnaces therefore are only in partial 
work, ‘The plant of the company is a very fine one. 
At one side of the works extends a substantial range 
of store bunkers for ore and coke, to the top of 
which the railway wagons are lifted by a direct- 
acting steam hoist at one end of the range, while at 
the other end is a pneumatic drop by means of which 
the empty wagons are lowered. Between the 
bunkers and the range of four blast furnaces are the 
pig beds, these being spanned by two inclined hoists 
extending from the foot of the bunkers to the gallery 
which connects the tops of the furnaces. Of the 
four furnaces two only are now in blast, the two 
others being partially pulled down for rebuilding 
the boshes. The Askam Works took a leading 
place in the introduction of large furnaces for 
smelting hematite ore, and all the furnaces are 
made with closed tops fitted with bells and hoppers, 
the waste gases being used for heating the blast 
stoves and for raising steam in the boilers. The 
blast heating stoves are of the ordinary cast-iron 
pipe kind, ‘There are two sets of blowing engines 
arrapgei in adjoining engine-houses. All the en- 
gines are of the vertical direct-acting type, and the 
older set in one of tke engine-houses consists of one 
engine by Messrs. Cochrane, Grove, and Co., of 
Middlesbrough, and three by Messrs. Coulthard and 
Sons, of Blackburn. In the other engine-house are 
three engines, one by Messrs. Cochrane, Grove, and 
Co., and the two other by Messrs. Westray, Copeland, 
and Co., of Barrow. These three engines have blow. 
ing cylinders respectively 100 in., 72 in., and 90 in. in 
diameter, and they are compounded together, the 
central engine being fitted with a condenser and air 
pump, and its steam cylinder, which is of large dia- 
meter, receiving the exhaust from the two other 
engines. The arrangement is a very convenient 
one, and works well, In connexion with the blow- 
ing engines is a range of evaporative surface con- 
densers of the type introduced by Messrs, Cochrane, 
Grove, and Co., in the Cleveland district, but these 
condensers are not at present at work. 

The third excursion yesterday week, was to the 
Hodbarrow Company’s mines (where some large 
pumping engines were examined), and to the blast 
furnaces of the Cumberland Iron Mining and 
Smelting Company at Millom, a place which promises 
some day to attain to considerable importance. 
Later in the afternoon the three parties above 
mentioned united, the special trains conveying them 
to Coniston, where a few hours were pleasantly 
spent in a visit to the lake, and whence the 
members were ultimately conveyed by a special 
train to Barrow. 

Friday, the last day of the meeting, was devoted 
to a visit to Windermere and Bowness, where the 
members were hospitably entertained at luncheon 
by the Barrow Hematite Iron and Steel Company. 


d| In the course of a brief speech which followed this 


luncheon, Mr. Schneider gave a very interesting 
account of the rise and progress of Barrow, tracing 
its history from the period—some forty years ago— 
when he first knew it, and when it was but a small 
fishing village where some shipments of ore went 
on, down to the present day, when it has become a 
town of great importance and one which promises 
to be of still greater importance in future. In 
speaking of the development of the Barrow Hematite 
lren and Steel Works, Mr. Schneider also referred 





in very warm terms to the services of Mr. J. T. 
Smith, so long their manager. In view of the 
interesting facts stated ,-= his speech at 
Bowness, we are very glad to state that Mr. Schneider 
has consented to prepare a short history of the de- 
velopment of Barrow for incorporation in the 
Transactions of the Institution. The arrangements 
for Friday last were such as to allow the members 
to traverse the whole length of the lake by 
steamer, and to pay a visit to Ambleside, while in 
the evening a special train conveyed to Barrow those 
who wished to return there. The excursion was 
throughout well managed and was a very enjoyable 
one. 

Altogether the meeting of the Institution of 
Mechanical Engineers at Barrow was an undoubted 
success. ‘The papers read were of more than average 
interest, the proprietors of works in Barrow and its 
neighbourhood were most hospitable hosts, and most 
freely threw open their — establishments to 
inspection, the Furness Railway Company gave 
every facility in their power, and last, but by no 
means least, the | secretaries, Mr. Charles 
Smith and Mr. C, J. Copeland, worked most ener- 
—y and successfully to perfect all those 

etailed arrangements upon which the success of a 
gathering of this kind so very greatly depends. 








PELZER’S SCREW VENTILATOR. 

WE illustrate on page 123 an exhausting ventilator. 
designed by Mr. F. Pelzer, and of which several speci- 
mens are shown at the Diisseldorf Exhibition by Messrs. 
Petry and Hecking, of Dortmund. 

As will be seen from the perspective view, the 
ventilator is mounted upon an overhanging shaft running 
in two bearings, which are cast in one piece with a solid 
base. The ventilating screw or propeller consists of 
three parts, a flat cone of the maximum diameter of the 
ventilator forms the back, a more acute cone being placed 
in front, and a series of eight wings, equally pitched are 
set spirally on the larger cone. All these parts are 
made of sheet iron, except the boss to which the two 
cones are fixed, as shown in Fig. 3. The wings are 
rivetted to the cone by means of angle irons and are 
stiffened by stays. This fan is placed with the front 
within the air shaft (see Figs. 2 and 3), and is driven at 
a speed varying according to its size; fans of 4 ft. dia- 
meter have a speed of 700 revolutions per minute, while 
the largest sizes of 10 ft. diameter run at 300 revo- 
lutions. The results obtained with fans of this type in 
various mines in Rhenish Prussia and Westphalia, where 
a number of them have been at work for a considerable 
time, are said to be very satisfactory, and the ventilators 
are claimed to be much more effective than the Guibal 
fan. They certainly possess the advantage over the 
latter of being smaller and less costly for the same 
capacity. Messrs. Petry and Heckin are building these 
ventilators up to 10 ft. in diameter for an air shaft of 48 
square feet area ; and this size, when running at 300 revo- 
lutions is stated to produce an exhaustion of 23 in. water 
and remove 120,000 cubic feet of air per minute, Fig. 1 
shows the mode of driviag a fan direct by belting from 
the flywheel of an engine, and in consequence of the air 
not being diverted in its course, but being only spread 
radially, the power for driving these fans is asserted by 
the makers to be less for the same volume of air than 
that required to drive Guibal fans, 





ERDMANN’S THREE-HIGH ROLLING MILL. 

WE illustrate this week on page 126 an arrangement of 
three-high rolling mill, patented by Herr Erdmann, a 
model of which is exhibited at the Diisseldorf Exhibition, 
and which has of late come very much in favour in the 
Rhenish districts, there being a considerable number of 
such mills at work for rolling iron sleepers, girders, 
rails, steel wire, and various kinds of bars. 

Some considerable difficulty has hitherto existed with 
three-high finishing rolls in the exact adjustment of the 
rolls, and for this reason preference is often given to 
double rolls only for finishing and high quality of work. 
Most of the arrangements at present in use for adjusting 
three-high rolls have either been too complicated to be 
practical, or they have not been exact enough to get a 
perfect adjustment, and in many cases the old method 
has been resorted to of adjusting the rolls by means of 
fitting pieces. For this purpose, however, it is necessary 
that the mill should be stopped for some time, and after 
all the result is rarely, if ever, a satisfactory one. The 
requirements which a perfect three-high system ought 
to fulfil are somewhat difficult, since the rolls must be 
adjustable to exact thickness without stopping the mill. 
This has to be done easily and quickly, and without any 
danger to the manipulator, for every roll separately. It 
is further necessary that all the pressure transmitted 
to the bearings should be directly taken by the frame, 
that the bearings should always be completely closed 
round the journals, and that all ts likely to wear 
should be easily exchangeable, Mr. Erdmann claims that 
his three-high rolling train fulfils all these requirements, 
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and judging by its already extensive application it| transactions at from 55s. 4}d. to 54s. 10}. cash, and from | philosophy, er poner ey to civil and mechanical en- 
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Turning now to our illustrations, Figs. 1 to 6, page 126, 
it will be noticed that the lower roll has its bearings 
firmly bedded in the housings, while the middle roller is 
adjusted by means of four levers A of peculiar shape. 
When the nuts D are turned, the levers A change their 
fulcra, and through the spindles C transmit an amount 
of the motion of the nut D, in proportion to their leverage, 
to the plummer blocks E and F. Guides G are either 
cast or bolted to the housings, and by means of short 
fingers forged on the spindles the latter are prevented 
from turning. 

The top roll is, as usual, suspended on screw spindles 
from the top of the frame, and is adjusted by these, but 
fixed in position by the central pressure spindle, which 
arrangement will be clearly understood from the engrav- 
ing, Fig. 1. Where the dimensions of the housings are 
very large, a system of levers and screw spindles like 
that used for the middle roll, is adopted for the top roll, 
but in most ordinary cases the arrangement, as shown 
in Fig. 1, is preferable. It is, however, frequently found 
desirable to arrange the adjustment of the top rolls in 
such a manner that it can be actuated from the sides of 
the housings. This is easily accomplished by gearing. 

It will be at once apparent that any adjustment of tle 
middle roller, however small, can easily be accomplished 
without stopping the rolls; for instance, if the pitch of 
the screw spindles is} in., and the proportion of the lever 
arms is 1 to 3, we have for one-sixth revolution of the 





1 : 
6x3x4 Py in. 

To avoid the possibility of unequal bearing, the brasses 
are divided into four pieces, bedded in grooves cut into 
the respective plummer blocks. The pressure from each 
roller being directly transmitted to the frame, hot bear- 
ings are entirely avoided, and the rolls work conse- 
quently very economically. 

By simply changing the levers, all other parts may be 
used even after the rolls have been turned down about 
15 per cent, as indicated in the right-hand section of 
Fig. 1, a greater amount of wear in rolls which is hardly 
ever met with in practice. From Fig. 6 it will be noticed 
that all parts can be easily withdrawn sideways, the bolts 
passing through slots in the plummer blocks, and 
through holes in the frame. In cases where it is not 
suitable to arrange the bottom roller as fixed, the system 
illustrated in Figs. 4, 5, and 6 will be found to work 
well; this may also be adopted in cases where old 
housings are to be used, which would be weakened too 
much by cutting slots in the sides for the levers A, and 
fixing by dovetailing and bolts the guides G. 


BARROW’S SCREWING MACHINE. 

In our notice last week of the works of the Barrow 
Shipbuilding Company, we mentioned briefly a large 
screwing machine on Mr. Barrow’s system which was 
turning out excellent work. We now give on page 127 
engravings of one of these machines which will explain 
their special features. Mr. Barrow’s screwing and 
turning machine may be described as a lathe with its 
motion reversed —the tools moving instead of the work— 
and fitted with two sets of duplex tool rests. The work, 
if short, is held between centres, or if bent a centre 
may be used at one end. The machine may also be 
used for turning or screwing long lengths, the work in 
this case being passed through suitable bushes and 
gripe being used to hold the successive lengths dealt 
with. 

The general arrangement of the machine is shown by 
the perspective view on page 127, while Figs. 2 and 3 
are detail views of the tool-holder. The latter is pro- 
vided with four dies which by means of patent serra- 


nut an adjustment of 








tions are held rigidly in the wrought-iron die-holder | raised 


which revolves with the centres carrying the work. 
The latter passes through the mandrel and is held in 
place by tension rods, The die-holders are made to ex- 
pand and contract equally by means of the hand lever 
shown, and they are adjustable to a ring stop with 
numbers, each of which represents the 5}, of an inch. 
The machine is capable of turning out admirable 
work, including heavy single and double-threaded screws 
produced at one cut, and hence at a speed with which 
an ordinary lathe cannot compete. By the side of the 
machine at the Barrow Shipbuilding Works were shown 
a number of specimens, including a square-threaded 
tender brake screw which had been sent from the North- 
Eastern Railway Works at Gateshead, and which was 
the 250th screw which had been cut by one set of dies 
without sharpening. The screw was an excellent one. 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 





Glasgow Pig-Iron Market.—The market opened on Royal In 


Thursday forenoon with 55s. 6d. fourteen days paid, then 
55s. 43d. and 55s. 4d. various prompts to 55s. 74d. and 
55s. 8d. one month done, the close being sellers at 55s. 4d. 
prompt. Business was done in the oon market at 
05s. 6d. fifteen days to 55s. 3d. cash, closing rather firmer 
with buyers offering 55s. 6d. fourteen days. Friday’s 
warrant market opened firm, but afterwards gave way, 
and prices clored at the lowest, being 1s. per ton under 
Thursday’s closing quotation, and 3d. under the close on 
the previous Friday. During the forenoon there were 


d 55s. 

m higher. In the afternoon from 55s. 1jd. to 
Bis. 43d. cash were the quotations. The market closed 
with sellers at 55s. 44d, and buyers offering 14d. less. 
There was a marked degree of dulness at the opening on 
Monday, and at one time the prices were 1s. under last 
week’s final quotation. Subsequently a smart recovery set 
in, and prices closed the same as on Friday. The quota- 
tions during the forenoon market varied from 53s. 3d. to 
53s. 9d. cash, and from 54s. to 53s. 6:., and back to 54s. 
one month, the close being buyers at 53s. 9d. cash and 
54s.’one month, In the afternoon the quotations further im- 

from 53s. 9d. to 54s. 3d. cash, and at the close of 
the market there were sellers at 54s. 4$d. cash, and buyers 
at 54s. 3d. Yesterday’s market was in a very sus- 
ceptible condition, and after a slight decline prices went up 
6d. per ton over Monday’s —_ quotations, but thence 
relapsed, and closed 3d. up. The ire miners having 
in some places ——— the strike notions, and there being 
arumour of the ing down of two blast farnaces, 
caused the results on the iron market to be variously esti- 
mated. The market opened in the morning with business 
done at 54s. 6d. to 54s. 1}d. cash accepted, then advancin; 
to 6d., and up to 54s. 9d. three weeks paid, an 
54s. 74d. next Monday, the close being perhaps 54s. 74d. 
cash sellers, and buyers near. There was a firm market at 
the opening in the afternoon, and business was done at 
54s. Bd. fourteen days, to 55s. one month, receding to 
54s. 94d. cash accepted, the close being sellers at 
54s. 7}d. cash and 54s. 10}d. one month. The market 
opened this forenoon at 54s. 9d. one month, 54s. 6d. 
to 54s. 4d. cash, then 54s. 7d. to 54s. 10d. cash 
done and 55s. one month, returning to 54s. 9d. cash and 
sellers. Business was done in the afternoon at 54s. 104d. 
cash next week, the price gradually receding to 54s. 6d. 
the same terms accepted, and the close was buyers at 
54s. 6d. prompt cash and sellers asking 54s. 7d. There has 
been a good deal of unsettledness during the past week, 
owing to the a ing the course of procedure 
likely to be adopted by the ironmasters in connexion with 
the strike of the miners in Lanarkshire. The prices of 
makers’ iron were generally advanced from 6d. to 1s. 
ton, but even as it is most of the brands are obtainable 
from second-hand holders at 1s. below the official quota- 
tions, and in one case, indeed, at from 2s. to 3s. per ton 
lower. Some purchases have been reported on American 
account, but they are of comparatively small moment 
when considered in relation to the purchases made last 
autumn. A firm demand is showing itself for shipping iron 
of all kinds. One blast furnace has been blown out at 
Carron Iron Works, thus bringing the number of furnaces 
in actual operation down to 117 as com with 90 at 
this time last year. The total stock of pig iron in Messrs. 

nnal and Co.’s warrant stores at the end of last week 

stood at 455,418 tons, showing an increase of 1214 tons for 
the week. Last week’s shipments of pig iron amounted to 
12,260 tons as against 7504 tons in the corresponding week 
of last year. 


The Tay and Forth Bridges.—A meeting of the directors 
of the North British Railway Company was held last 
Saturday afternoon in the company’s offices, Edinburgh. 
Among other matters, the question of the reconstruction of 
the Tay Bridge was before the meeting. The resolution 
come to, after full. consultation, was to the effect that /a 
committee be appointed to wait upon a London engineer 
and ascertain whether he be willing to undertake for the 
company the aa of plans for a new bridge on the 
same site as the old structure. The instructions given by 
the Board with rd to the character of the bridge were, 
it is stated, that the utmost care be taken to secure un- 
doubted and permanent stability ; and that the require- 
ments of the Board of Trade as to allowance for wind 
pressure be fully complied with. The engineer whom 
the Board have selected is, it is reported, Mr. T. 
Harrison, who has had exceptionally wide experience 
in railway engineering. The work of raising the broken 
ironwork from the bed of the Tay has, it may be 
mentioned, been all but completed. Since the girders were 
ised, the pontoons have not been in use, but men have 
been constantly employed on board a steamer in recoverin 
the wreck of the piers ; and this work will, it is anticipa 
be completed .in a fortnight. In all, between 9000 an 
10,000 tons of ‘iron and other material have been raised 
from the bed of the river, embracing, it is calculated, about 
7000 tons of iron, which, when offered for sale, is expected, 
should the market be favourable, to realise about 21. per 
ton. If this price be obtained the proceeds of the sale 
will, of course, go far to meet the expenditure which hs 
been necessary to recover the wreck and to clear the fair- 
way. The construction of workshops at Queensferry for 
use in connexion with the Forth Bridge has now been 
entirely suspended, and the workmen dismissed. Negotia- 
tions are, it is stated, in progress, which may lead to the 
execution of the contracts being in the meantime delayed. 


Glasgow a ae nr iE eR of Prin- 
cipal.—This Institution, one of the oldest of the sort in 
the kingdom, has lately undergone a radical change in 
respect of its constitution and ent. It is hence- 
forth to be pecuniarily aided as a technical school by the 
corporation of the Hutcheson’s Hospital, and 
from the reorganisation which has taken place and from 
the changes still in progress, it is expected that the In- 
stitution will now enter upon a new lease of existence, and 
be of much greater use t! ever in the scientific culture 
of the young men of Glasgow and the surrounding districts. 
The chief feature in the reorganisation is the — 
of a principal in the m of Mr. Andrew Jamieson, 


member of the Society of Telegraph Engineers, and associate 





member of the Institution of Civil Engineers. His own 
special department will embrace instruction in natural 





rage 
hag | Cottage have been built ; two pumping engi 


Educated in the University of Aberdeen, Mr. Jamieson has 
poe considerable eg we oo in connexion = b 
aphic oy ving been superintendent elec- 
frictan in Malta for the Eastern Telegraph Company. His 
testimonials are of the very first cle, and are from Sir 
William Thomson, Sir John Anderson, LL.D.; Sir 
James Anderson, Professor Fleeming Jenkin, Mr. W. H. 
Preece, Mr. John Pender, M.P., and other gentlemen. All 
well-wishers of the Glasgow Mechanics’ lnstitution, both 
at home and abroad, will doubtless feel pleased at the 
ae mag = which are now opening up of further active use- 
ulness in accordance with the present wants of commerce 
and the industrial arts. 


Meeting of Lanarkshire Ironmasters: Resolution to 


Damp-out Furnaces.—It is announced this evening that the: 
ironmasters held a meeting, at which the position of the iron 
and coal trades was fully considered, and it was agreed that 


no advance of miners’ is at present warranted. As the 
strike of the miners throughout Lanarkshire has now 
become very general, it was resolved that all blast furnaces 
in the country pare: Be! the firms represented at the 
meeting be put out of blast forthwith. As might have been 
expected, the miners’ strike is having a disastrous influence 
upon the traffic of the Caledonian and North British Rail- 
ways throughout the Middle Ward of Lanarkshire. As 
op | as 20 Caledonian mining engines are reported to 
be off work to-day at Motherwell in co uence of the 
strike affecting the supplying powers of the collieries. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Passing of the New Railway and Dock Bill.—On 
Tuesday the intelligence that the House of Lords Com- 
mittee passed the preamble of the Hull, Barnsley, and 
West Riding Junction and Dock Bill was recei with 
every demonstration of delight. The telegram announcing 
the eames of the Bill by the Lords’ Committee did not 
reach Barnsley till about 6 o’clock on Tuesday night, just 
as the guests—the  negeny attending the Agricultural 
Show—were assemb ing at the mayor’s banquet. The 
news rapidly spread and there was general rejoicing that 

the North-Eastern monoply had at last been broken. 


Thomas Green and Sons (Limited), Leeds.—The first 
annual general meeting of this company was held at the 
office, Church-street, s, on Tuesday, Mr. Baxter in 
the chair. The accounts presented to the meeting showed 
a profit for the year 1879 of 55531. 12s. 9d., which was dis- 
posed of by a dividend at the rate of 81. per cent.—33121.— 





and the nce after Aa ing the costs of directorate, &c., 
by vas 4711. 6s. off the freehold and 14701. 6s. 8d. off 
e plant. 


Bradford Town Council.—The Town Council of Brad- 
ford have asked the Local Government Board for sanction 
to borrow the following sums of money ; 30,0001. for sewage 
works, 20,0001. for paving works, 40,0001. for land and 
works for purification of town refuse, 3,5001. for cemetry 
purposes, and 20001. for public conveniences. 


8S. Fox and Company, Limited.—The report of the 
directors of Samuel Fox and Company (Limited), Stocks- 
bridge Iron and Steel Works, has just been issued. It 
states that the profits for the year ending June 30 amounted 
to 25,7141. 5s. 3d., which added to the balance of the 
previous year gave a total of 27,7071. 5s. 6d., a dividend of 
10 = cent., carrying forward 37071. 5s. 6d., is recom- 
mended. 








Tue WEsTINGHOUSE Brakse.—The directors of the 
Rhymney Railway have, on the recommendation of the en- 
gineer, selected the Westinghouse comp air brake 
for use on the line ; and the passenger engines have already 
been fitted with the Westinghouse apparatus. 





SLoucH SxwERAGE.—This work, which has engaged 
the attention and consideration of the ratepayers and the 
local board for so many years, has at length Cees carried 
to completion. No fewer than six or seven Local Govern- 
ment Board inquiries have been held on the subject of the 
disposal of the sewage since the question was first mooted. 
After receiving reports from Mr. R. B. Grantham, C.E., 
on several schemes, the Board finally, in 1878, determined 
on the present plan. Since that time the works have been 
slowly but surely een tg 3 A new system of sewers, 
about seven miles in length, has been laid throughout the 
town, sto » an engine-house, and engine-driver’s 
of 10 horse 
power each have been erected by Messrs. J. Watt and Co., 
of Birmingham ; a rising main, 2830 yards in length, has 
been laid, and a portion of a farm of 25 acres has been laid 
out for iriigation. The principal feature in the works is 
the separation of the rainfall and subsoil water from the 
— The house connexions are not yet made, but after 
careful testing it has been found that the leakage into the 
sewers at present amounts only to six gallons per minute, 
or less than one cubic foot. And this, notwithstanding 
that some of the sewers are laid in a soil containing water 
nearly on a level with the water of the Thames. When 
the sewage has been allowed to flow down the sewers for 
some time, this volume will probably be diminished. The 
surface water drains to carry off rainfall are connected 
with the town sewers, which were laid some years —_ 
There are probably very few towns in which go little wa’ 
leaks into the sewers. The works were designed, and have 
been carried out, under the superintendence of Messrs. 
Richard B. Grantham and Son, Mr. F. Smith being the 
clerk of works. The works were opened with due cere- 
one on Thursday, the 5th inst., by the chairman of the 





» Mr. J. Hartopp Nash, assisted by Sir KR. B. Harvey, 
M.P., the members of the board, and the engineers. 
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TANK LOCOMOTIVE AT THE DUSSELDORF EXHIBITION. 
CONSTRUCTED AT THE HOHENZOLLERN LOCOMOTIVE WORKS, DUSSELDORF. 
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We give on the present and opposite pages engravings 
of a four-wheel coupled egy locomotive, constructed 
by the Locomotive Works, Hohenzollern, Diisseldorf, 
and exhibited by them at the Dijsseldorf Exhibition. 
The Hohenzollern Locomotive Works, of Disseldorf, 
show at the Diisseldorf Exhibition three small loco- 
motives, the general dimensions of which, we gave in our 
notice on page 420 of our last volume. The locomotive 
of which we give engravings to-day possesses several 
novel features, and it was built for passenger traffic on 
the Berlin-Hamburg Railway, it being specially intended 
for light local traffic. There are at present four loco- 
motives of this type running on the Berlin-Hamburg 
Railway, and these have given great satisfaction. At a 
speed of 37 miles they run without any perceptible 
oscillation, and on a trial without any train attached one 
of them attained a speed of 60 miles an hour. 

As will be seen from our engravings, Figs. 1 and 2, 
the cylinders have been placed between the wheels, and 
the latter are placed as far apart as possible to avoid over- 
hanging weights. This arrangement has given the loco- 





motive a wheel-base of 9 ft. oF in. for wheels 3 ft. 11} in. 


in diameter. The boiler is 8 ft. 0} in. long between tube 
plates, and is fitted with copper firebox, and has 76 
tubes of 1} in. internal diameter. The fire-grate area is 
4.3 square feet, the firebox has 21.52 square feet, the 
tubes 165.77 square feet of heating surface, making a 
total of 187.29 square feet. The engine is fitted with side 
tanks and has a coal-box on the left side of 21 cubic feet 
capacity ; it is also provided with wing tanks containing 
about 430 gallons of water. 

The cylinders are 8.66in. in diameter and 13.78 in. 
stroke, and the engine is fitted with link motion of the 
Stephenson type, placed inside the frames, while the cy- 
linders are placed outside. To reduce the noise the ex- 
haust steam enters a receiver previous to its discharge 
through the blast nozzle. e arrangement of the 
coupling rods involves the use of long crank-pins, as will 
be seen from the plan. The engine is fitted with the 
Smith-Hardy vacuum brake. The workmanship of the 
engine “Schildhorn,” shown at Diisseldorf, is excellent. 
The following is a list of the general dimensions : 











Gauge ... Peer ais ai 
Cylinder, diameter ... <0 
9 stroke 


Valve gear (Stephenson’s) placed inside : 
Steam ports, length ... sos 
- width ... 
Exhaust port, width ... 
Throw of eccentrics 


Lead of valves ... 
Diameter of wheels abe 
Wheel base ‘he ove iso evo 


Diameter of boiler... on 
Height of centre line above rail 
Firebox, length eis ‘ 
»» width... ooo ous es 
Height of firebox crown above grate 
Tubes ; number ies ooo ous 
* external diameter ... oo 

» internal ~ rite as 

»» _ length between tube plates... 
Heating surface, firebox «. oes 
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Heating surface, tubes outside 165.77 sq. ft 
% >> _ inside woe 10M ys 
total, with external 


” 

tube surface 187.29 ,, 
Grate surface ... os eee eee 4, 9 
Proportion of heating surface to grate 

surface ose sal ies <i 43.5 to 1 
Diameter of blast nozzle ase oon 2h in. 
Steam pressure a ane oo 170 Ib, 
Weight of engine, empty . 11.1 tons 


” 99 in working order 14.6 ,, 








THE TAY BRIDGE INQUIRY. 
To THE EDITOR OF ENGINEERING. 

Siz, —It is with some regret that I observe nc member of 
the engineering profession has thought it worth while to 
comment in your columns on the reports issued by the 
Commissioners of the Court of Inquiry on the Tay Bridge 

With your fasten should like to make a 
few observations in reference to these reports, but before 
doing so, I wish to draw attention to a point which is of 
much importance and as to which erroneous views 
seem to be entertained. I refer to the factor of safety or 
margin necessary to allow for the force of the wind. Some 
of the witnesses at the inquiry fixed the maximum force of 
the wind at a certain number of ds on the square foot, 
and multiplied it by a factor and said, the result was the 
pressure they would design a bridge to withstand. For 
instance Mr. Brunlees named 30]b. as the maximum 
pressure, and then said he would design the bridge to 
withstand 120 Ib. per square foot. Now what I desire to 
— out is that a factor of safety for material and a 

actor or margin of stability are totally different things. 
Taking one example of a factor of safety for material, as in 
the case of wrought iron, we have 4} as such factor (5 tons 
and 22} tons), but then we know that wrought iron cannot 
be strained beyond its elastic limit without permanently 
injuring the structure composed of this material, and ulti- 
mately, by the repetition of strains of this intensity, 
causing its failure. Here then we havethe factor ra oi 
as it were, to 2i, taking the elastic limit of wrought iron at 
124 tons ; and this factor of 24 is supposed to be sufficient 
for a material where the working strain of 5 tons is brought 
into action many times a day, and which is subject to con- 
siderable deterioration from various causes. Now in the 
case of the stability of a pier the factor or margin need not 
be anything like so much as this, provided always that the 
material forming the structure is not i above its 
working limit ; for the maximum force to be resisted hay- 
ing been definitely fixed, there are none of the causes which 
are elements of weakness in the case of wrought iron or any 
other material, which can come into Lay Ay the case of the 
wee as regards its stability. If we the maximum 

‘orce of the wind in this country to be, say, 40 Ib. on the 
square foot, and design the pier accordingly, then any 
merease of wind pressure w simply draw on the factor 
of safety of the material, and for this reason a certain per- 
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centage ought to be added to the 40 Ib. so as to obviate it, 
since in a brick pier, for instance, any increase that may 
come on the pier might bring tension on the wmdward side, 
which it is contrary to practice in this country to allow of. 
This percentage may be called a margin of stability, but is 
not a factor of safety as we understand the » as 
cones to the strength of materials. Taking the piers of 
the Tay Bridge as an example, as long as the material in a 

ier was not strained above its working limit, I hold there 
is no necessity to make the holding down bolts any stronger 
than what is sufficient to resist the maximum wind pressure 

lus, say, 50 per cent. as an extreme (the bolts with this 

orce yes of course not strained more than 5 tons per 
square inch), even although the bolts might be strained 
above their elastic limit with an increment of pressure, 
beyond this 50 per cent., of only 10 per cent. 

o revert to the reports; that issued by the Court, that 
is, by Messrs. Barlow and Yolland, seems to have been 
well considered and is well expressed, although there are 
some points in it which will not be concurred in by 
engineers ; but it is the report issued by Mr. Rothery, and 
which a great majority of the public look upon as the true 
verdict—if I may it so—to which I have the most ex- 
ception to take. We must of course remember that . 
Rothery is not an engineer and therefore must not be srr- 

i if some of the conclusions he arrives at are at 
variance with the principles of the science of engineering. 
In support of this I may just draw attention to that portion 
of his report where he refers to an extraordinary state- 
ment by one of the witnesses (Mr. Stewart) where that 
gentleman stated that “‘ the ing of the ties would add 
to the strength of thestructure.’’ Most engi will see 
at once what Mr. Stewart meant and what he endeavoured 
to explain, viz., that the ties stretching part of the 
strain was taken up by the columns, bringing into play as 
it were the resistance of each column per se to bending to a 

ter extent; not, I think, that Mr. Stewart meant that 

is should be allowed in the case of a braced structure, 
such as a pier of the description in question, but that it was 
an actual fact that might and did bappen under the circum- 
stances. Mr. Stewart, evidently a good theorist, did not 
oe any practical example in support of his statement, but 
e could have advanced the very fact in support of his 
assertion that Mr. Rothery thought demolished it; I refer 
of course to the masts of a ship. It is well known to all 
sailors that tight shrouds and stays are an element of 
weakness, and any landsman can satisfy himself on this 
point by observing the stays of a yacht’s masts, more 
especially where they are made of iron wire—he will see 
whe gg more or less slack. The reason of this 
being, that the mast should bend and take part of the 
strain before any tension comes on the stays. 

On the point as to where the bridge commenced to fall, 
Mr. Rothery has made rather an unfortunate mistake, that 
is, considering the conclusions he arrives at. The other 

issioners rightly say that the bridge commenced to 
fall at the south end, whereas he maintains that it com- 
menced to fall from the north end. If this latter were the 
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pen the aorta could mee bate nen comet 
esign, since, leaving wor! p and materials ou 
the question, the bridge would have commenced to fall 
from its weakest point, which, of course was where there 
was the most area exposed to the wind, that is, at the span 
where the train was at the time of the accident. If the 
spans commenced to fall from the north end, then the 
disaster must have been caused by bad workmanship or 
materials solely. Mr. Rothery writes very a upon 
a matter that his colleagues do not touch upon at all, viz., 
the borings. What have the borings got to do with the 
bridge as it was erected ? 

Suppose that the borings had turned out to be as was at 
first Sepeae and that the ineer under the circum- 
stances decided to erect piers of cast-iron columns 
similar to what were actually constructed, as was quite 
within possibility, would any competent engineer have said 
that it was a gross error to have done so? I think not; 
since then it would be tantamount to saying that it was 
next to impossible to erect a ony of cast-iron columns of 
sufficient strength to make the bridge stable enough to 
resist the force of the wind. 

If it is allowed that the borings are ; 
degree for the disaster, then it naturally fo! that it 
= impossible to construct a safe pier of cast-iron 
columus. 

How does Mr. Rothery that engineers should 
check borings, them personally or by taking a 
second sof atevigeide the fret? It is just as reasonable to 

pose that there should gpl epee ane 
t lepesh a telion ane4 over it and report the 
spat callick oven tee cuend to thabiehan te 
properly quali men are em ) , en- 
gineers are perfectly justified in relying upon their reports, 
and oe and Colonel Yolland evidently look upon 
it in this li 

With reference to the hexagonal form of piers, Mr. 
Rothery proceeds to make a number of suggestions, which 
are very correct no doubt, but are quite foreign to the re- 
sult to be arrived at. Every engineer knows that if the 
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the public does an inspection by that department offer? 
If any one should have information as to wind pressures, 
surely it is inspectors appointed by a Government depart- 
ment to report on bridges as to their sufficiency for the 
safety of the travelling public. Yet we have two of the 

rincipal — belonging to that department saying that 
they never thought it necessary to consider the question of 
wind pressure on such a structure as the Tay Bridge. I 
find that if a bridge is duly inspected and , the rail- 
way company open it at their own responsibility. If it is 
inspected and not passed, they open it (as has actually hap- 
pened) on their own responsibility? Query? what is the 
use of a Board of Trade inspection ? 


July 31, 1880. 


THE BOAT ACCIDENT ON THE THAMES. 
To THE EpIToR oF ENGINEERING. 

S1r,—The letter from Mr. Samuel Owens in ENGINEER- 
1n@ of the 6th inst., cannot fail to do good in calling 
attention to the need for greater handiness than is generally 
found in steam launches, and I have no doubt the Mallory 
propeller secures this in a high degree. It is, however, 
worth noting that the evil is to some extent in process of 
curing itself, by the rapid adoption of the Willans engine in 
steam launches on the Thames, which I imagine gives, for 
practical purposes, nearly as good results as the Mallory 
propeller, without requiring the boat to be specially con- 
structed. By a slight movement of a small and light lever, 
which a little child (as I have proved by experiment) can 
work with ease, the engine is really reversed instantly. I 
use the word not at oe of a figure of speech, but in its 
literal sense, for I have never been able to recognise any 
appreciable interval of rest, and there is no apparent break 
in the continuity of the sound made by the engines, if the 
lever is moved rapidly enough. I have reversed a set of 
these engines from ahead to astern, and so on, upwards of 
one hundred times in a single minute, so faras I could 
estimate, and with very small exertion, and I watched the 
shaft all the time to see that it really moved. Quickly as I 
understand the Mallory oy oe nad can be reversed by turn- 
ing it, so to say, hind part before, without stopping it, by 
the action of a kind of tiller, I believe a propeller driven 
by a Willans engine could be stopped and started again 
at full speed astern, in less time than would be required to 
turn the Mallory tiller, or its equivalent, through the angle 
of 180 deg. required to cause it to throw its stream of 
water forward instead of aft. I should not be inclined 
to write so confidently on this subject, or indeed to 
write upon it at all, had it not chanced that I had occasion 
to steer a friend’s steam launch through some fifteen or 
twenty miles of the most crowded part of the Thames on 
the evening of last Monday, the Bank Holiday, when the 
river seemed alive with row-boats, whose only idea of the 
rule of the road on meeting a steam launch seemed to 
to plant themselves immediately in front of it, broadside on 
by preference. I had had but little experience in launch 
driving, and I had occasion to cover the ground as rapidly 
as possible. I found to my surprise that I was able, wit 
perfect safety, to keep up a general speed of about seven 
miles an hour through the water, owing to the extra- 
ordinary power of stopping the boat suddenly, possessed by 
the Willans engines with which it was fitted. Of 
course I had one hand ready for the ae lever all the 
time, steering with the other. I could not help contrast- 
ing this with the usual system of shouting ‘‘ hard astern’”’ 
to your deputy at the engines, who, if he happens to hear 
you, has to get himself into position to give a good bard 
pull at a complicated system of links and levers, which, 
with much friction, and some back-lash, at last re- 
arrange themselves as required, and the engines begin to 
think about going astern. In the Willans engine you 
turn a three-way cock, and everything is done ; each cy- 
linder draws steam from a different valve from that wh’ ch 
before supplied it, and the change is made before you 
know it—unless you happen to be standing up, when I am 
bound to admit you run some chance of being thrown off 
your feet by the suddenness of the stoppage. A few days 
ago I saw one of the largest Jannches I have ever seen on 
the Thames, fitted with the reversing lever close to the 
steering wheel, and noticed that the owner invariably con- 
trolled the engines himself, never giving orders to the engine- 
room, which was some little distance from him. As the 
engines (Willans) were said to be capable of indicating 80 
horse power, it would seem that their handiness is not con- 
fined to the smaller sizes. As they have this valuable 
quality it is well they are becoming common. In the 
small portion of the Thames with which I am familiar, 
I have this season seen eight fresh launches fitted with the 
Willans engine, of which | believe five are new boats, and 
one bas had ordinary engines taken out to be replaced by 
those on the Willans plan. Of course their unusual silence 
and cleanliness, the absence of eccentrics and slide valves, 
the —_ method of lubricating, and the system of running 
with bearings always in thrust, dispensing with any 
need to “‘set up’’ brasses, and their alleged economy of 
steam, have all contributed to make them popular, but it is 
their handiness which will specially commend them to the 
class of boating men in general, whose cbief interest in 
launches is to keep clear of their stems 

am, Sir, your obedient servant, 
Mare H. Rosrnson. 
Emberfield, Hampton Wick, August 8, 1880. 


SEWAGE IN JAPAN. 
To Tue Eprror oF ENGINEERING. 
Srr,—My attention has been directed to your article on 
** Sewage in Japan” in ENGINEERING of the 23rd inst., in 
which you say that “‘ for success to be attainable it seems 
necessary to make a fresh start in some new direction.” 
I have preached that doctrine and pointed out the 


Yours truly, 
A.C.I 








language what should be called sewage with drainage of 
rain water has caused all the trouble. 

The Japanese know much better, and apply their sewage 
with no more than a due dilution, while we, at much 
greater expense, use a portion only of the sewage of a 
town fermented in a large quantity of originally clean 
water, letting the larger proportion of the ‘‘ sewage’’ 
escape to the rivers by “ storm water overflows,’’ and then 
officially proclaim that we are purifying and utilising the 
sewage of atown. Evenso, the ‘‘ se farming’’ answers 
(vide Report of Judges for Sewage Farm Prizes in last 
Royal Agricultural Society’s Journal), and any one who 
knows the difference between fresh sewage proper and the 
fermented and diluted extract of sewage used by those 
farmers must admit the immense superiority of the former. 
But in any case, in the cause of truth and common honesty 
we ought to ise ‘‘ storm water overflows,” and not 
leave them in the obscurity in which they have been placed 
by engineers who welcome the rainfall as a convenient 
cloak for ill-designed and badly executed sewerage works. 

Surely it would be a reproach to the engineering ability 
of the nineteenth century to say that it bas succeeded in 
bringing a good water supply to every house in a town by 
pipes graduated according to the work to be done, but 
that it could devise no similarly graduated means of re- 
moving that same quantity of fluid after it had been fouled 
by the use of the population. And yet until the other day 
our greatest engineers having got their army into Hyde 
Park, as it were, have acknowledged their inability to get 
it out again without swamping it in an unscientific manner 
with a rabble which utterly destroys its efficiency as an 


army. 
You noticed some time ago the pneumatic sewage system 
invented by a fellow-townsman of mine, and I would ask, 
as he has done repeatedly, for the most searching criticism 
into bis proposal for fulfilling the sanitary requirements of 
the day. 
Yours truly, 
AuFRED £. Jonzgs, Lieut-Col. 
Havod-y-wern Farm, Wrexham, July 31, 1880. 


STEEL PLATES AND HOLLOW 
SCREW SHAFTS. 
To THe EpiTror oF ENGINEERING. 

Srr,—Would you be kind enough to allow me to make 
a few remarks on your report of the discussion at the In- 
stitation of Mechanical Engineers, on the subject of ex- 
periments on steel structures by Mr. Traill, chief engineer, 
Consultative Department Board of Trade. The highest as 
well as the unprecedented hydraulic pressure got in the ex- 
perimental vessels previous to coming to Manchester was 
1300 per square inch, and this was got at Deptford, yet it 
was not sufficient to destroy a +; in. steel plate, because it 
failed through leakage. In Manchester we made joints 
quite tight at the highest pressure Mr. ill required, 
which was 2050 lb. per square inch, and this pressure 
was attained by a labourer working the pump of 1 in. 
diameter and 6in. stroke by a hand lever. The design and 
proportions of the structure were all Mr. Traill’s. The 
system of joint making which depends greatly on the pro- 

rtion of diameter of bolt to thickness of plate (no rivets 

ing used) will stand a ———- of 3000 lb. per square 
inch. I did not tell Mr. Crampton that I could not make 
a cylindrical joint tight. I can make any joint tight at 
2000 Ib. per square inch. 

On the subject of the solid versus the hollow shaft, I 
gave during the discussion on ‘‘ The City of Rome”’ with- 
out calculation, their relative proportions to resist torsion 
which is the principal strain on a shaft, to be in the pro- 
portion of 11 in the solid to 13 in the hollow shaft, and it 
was not far off, for it assigns 18 per cent. in favour of the 
hollow shaft. Mr. Humphrys gave the dimensions of the 
propeller shaft to be inside diameter 14in., outside dia- 
nuter 24in. This gives a superiority of torsional mo- 
ment of 43 per cent. over a solid shaft of the same sectional 
area, but there is also the — moment which Mr. 
Humpbry’s has doubtless considered in proportioning his 
stern shaft. A shaft of 24in. external diameter having an 
Sin. hole in it will have a torsional moment of 12 per cent. 
in excess of a solid shaft of the same sectional area, while 
its bending and its crushing moments are the same as the 
solid shaft of the same external diameter, provided the 
bending or crushing force be applied over 60 deg. of the 

riphery of the t, while the hollow shaft is 12 per cent. 
ighter in weight. At the same time the hollow shaft in- 
sures a sounder structure. 

I must — that Mr. Reynolds committed a great 
error when he oon the Institution would accept his 
views unaccompanied by any proof except his bare as- 
sertion that he was the largest solid shaft maker in England, 
and on that account the solid shaft must of necessity be 
the best article. The subject is one worthy of discussion in 
our columns, and I am sure _ readers will be glad to 
ow Mr. Reynolds defending his as yet bare statement. 
Manchester. THos. ADAMS. 











GAS ENGINES. 
To THE Eprror or ENGINEERING. 

S1r,—As an old subscriber to your paper, will you kindly 
= me a few ext pte to Mr. Li mye oe = 
the gas engine, which a in your paper of Ju . 
and which will bear out very fully some of Mr. Linton’s 
remarks. 

I put down an 8 horse power Otto engine for a client in 
February, 1878, since which time it has ran constantly 
with the exception of holidays. During that time the only 
repairs done or necesssary to the engine have been having 
slides refaced twice, this “ns “ railway carriage from 
Manchester 23s. each, in all The ine is run some- 
times at full power, sometimes at less, I have found it 
admirably adapted fora variable load. The engine under 
various conditions runs steadily at 160 per minute. The 


hour per day, and with the system of lubrication employed 
no further attendance is necessary. 

Having very clean gas in this town, I have not once re- 
quired to remove the piston, and the slides only require to 
be cleaned once every month. 

rding water supply—I have found it best to keep a 
little running into cistern all the day. I have found the 
engine — 17 cubie feet of gas per horse power 
hour, from my experience think the depreciation 
allowed by Mr. Linton too high. 

Mr. Linton will find that the oscillation he mentions can 
be overcome by putting in another gas bag between the 
meter and the engine, two bags I have found placed some- 
what apart being better than one large one. When the 

ressure is increased, as during the night, this pulsation 

oes not occur. The side light sbould also be taken from 
a separate pipe ; if this is not possible, it should be taken 
at some distance from main connexion, as it is highly 
necessary that the side light should burn steadily. . 

I have since 1878 fitted up a number of these engines in 
the district, and since gas managers have overcome the 
a, against their use, get all encouragement from 

em. 

In this letter I have not gone into figures, as your readers 
can judge as to relative value of steam and gas engines 
from Mr. Linton’s paper, the allowance he has made for 
gas engine being in my opinion too high. 
| I shall be glad to give any of your numerous readers any 

other details they may wish, and remain 
Yours faithfully, 
Joun W. Logan. 
Berwick-on-Tweed, August 9, 1880. 


CORLISS ENGINE AT SALTAITRE, 
To THE EDITOR OF ENGINEERING. 

Srr,—Your readers are indebted to you for your illus- 
tration and description of the 30-inch cylinder Corliss 
engine at work at Saltaire and made by Messrs. Hick, 
Hargreaves, and Co., of Bolton. We cannot, however, 
but think that it would have greatly added to the value of 
your description of the engine and boiler if you had given 
an exact account of the amount of fuel consumed, as not- 
withstanding the beautiful mechanical mechanism of the 
Corliss valves and the abnormally large furnaces of the 
boiler it is currently reported hereabout that the consump- 
tion of coal greatly exceeds many of our old converted 
beam compound engines working at 75 lb. or 80 lb. pres- 
sure and the ordinary Lancashire or double-filue boiler. 

Yours, &c., 
MILLAR AND Durie. 





Manchester, August 9, 1880. 

| We shall be giad to make public the results of any ex- 
periments which may have been carried out.on the Saltaire 
engine.—Ep. E.] 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was rather 
a thinner attendance on ’Change at Middlesbrough, and 
very little business was done. Prices were weaker on 
Monday than they were last week; on Tuesday, No. 3 
Cleveland pig was sold as low as 43s. 6d. per ton, and to- 
day next to nothing is being done. Messrs. Connal and 
Co., the warrant storekeepers, have a stock of 92,210 tons 
of pig iron at Middlesbrough, which is a decrease of 200 tons 
since Tuesday in last week. Both No. 4forge and foundry 
iron are —s 1s. per ton less than No. 3. Makers in 
the Cleveland district are fairly well sold, and anticipate a 
steady business for the next few months. It is a fact 
worth observing that the Cleveland prices still follow those 
quoted in Glasgow. There does not seem to be any good 
reason why this should beso. At first sight it would ap 
that as the Cleveland district is the largest pig iron ing 
place in the world, it should regulate to a great extent the 
quotations for that metal, but the Scotch speculators 
always have heavy stocks to deal with, and thus capitalists 
by manipulation can bull. or bear the market to suit their 
purpose almost at any time. Pig makers in Cleveland 
will not always be so easily influenced by the action of 
speculators at a distance, as the time will come when the 
stocks of this district will be large enough to meet any con- 
tingency, and it is hoped that gradually masters will become 
more able to resist any sudden operations, and maintain the 
legitimate trade fairly and profitably. 
The Finished Iron Trade.—All departments of the 
finished iron trade are better occupied. Prices continue 
firm, and judging from the increasing confidence in the 
early future it is ved that for the next year or two this 
important branch of trade will gradually improve. The 
statistics for the past month are satisfactory. At the 
foundries there is again more inquiry for all kinds of cast- 
ings. There is a good demand for bolts, nuts, rivets, nails, 
and wire. 
The Steel Trade.—The steel trade continues to extend. 
Although the productive power of the district has been 
considerably enlarged recently the works are kept con- 
stantly, going and there is no doubt in the minds of ex- 
perien: ——— that when the large extensions which are 
being made at different works are completed the demand 
will still continue. 

/ camgpratyy Ran Shipbuilding.—Engineers and ship- 
builders on northern rivers have plenty of work on 
hand and will be kept busy as long as the fine weather 
lasts. Prices are fairly remunerative. 


ENGINES OF THE S.8S. “ ARIZONA.” © 

We this week give another ae engraving of the 
machinery of the s.s. Arizona. next engravings, 
which will appear in an early number, will complete the 














pee of considering, first of all, what is sewage? For 
the confusion arising from mixing up in reality, and in our 


average attendance I have found to be one-quarter of an 


series, and we shall then describe the engines fully. 
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TONDON WATER SUPPLY. 

AF? numerous sittings, and the hearing of much 
evidence, the report of the Select Committee of the 
House of Commons appointed to inquire into the 
question of the metropolitan water supply, has ap- 
peared, The Committee consisted of Sir William 
Harcourt (the Chairman), Sir R. A. Cross, Sir 
James M‘Garel Hogg (Chairman of the Metro- 
politan Board of Works) and other members, who, 
altogether, formed a fair representative body, fitted 
to decide on the whole question, in an impartial 
manner, and free from that political bias which was 
unfortunately imported by the introduction of the 
ill-fated Bill of the last Government. 

As the result of their deliberations they recom- 
mend that a water authority for the metropolis 
should be created, with full powers to acquire and 
use existing sources of supply, but they also recom- 
mend that other sources should be had recourse to 


if such might be either desirable or available. 

The metropolis, not forming a municipal body, 
such as may be found in Birmingham, Manchester, 
Glasgow, &c., the Committee recommend that the 
elements of the proposed water authority should 
include the representation of the City of London, 
the Metropolitan Board of Works, with a due re- 








presentation of the districts which at present are 
supplied by the London water companies, but that 
lie beyond the jurisdiction of the City and the Board 
of Works. On this newly constituted authority it is 

roposed that all the duties of the water supply for 
Eonden should in future devolve, 

In reference to acquiring the existing companies 
and their rights the Committee think it advisable 
that this should be done, provided an agreement 
could be entered into on fair and reasonable terms, 
but the agreements provisionally concluded by the 
late Government with the companies, they consider, 
were not founded on a sound basis of a financial 
estimate for the future, and, consequently, the Com- 
mittee consider that those agreements do not 
furnish a satisfactory or admissible basis of pur- 
chase. Hence the Bill of the late Government is 
condemned in its entirety. 

The Committee inquired as to the nature and 
extent of the power which the water companies 

ossess in respect to levying rates and rents, and 
cow far it may be desirable to modify the same. 
It appeared from the. evidence given before the 
Committee that the rates have been recently raised 
under the statutory powers of the companies, and 
that a considerable portion, at least, of the increase 
of the receipts has been due to this cause, as the 
increase per cent. in the net water rentals for the 
last eight years has been in the case of most of the 
companies, greatly in excess of the percentage of 
increase in the number of houses. Hence, from 
this part of the report the strongest case that has 
been brought forward against the companies has 
been essentially proved. ‘lhe companies claim the 
right still further to increase their rates in propor- 
tion to the growth in the value of houses, and this 
right would have no legal relation to the increase 
in the quantity or improvement in the quality of 
water duatiel. On this point the report of the 
Committee speaks strongly, for they observe that 
with this power the population of the metropolis 
and its suburbs, amounting to four millions of people, 
is left at the mercy of certain trading companies, 
armed with the power of raising the price of one of 
the first necessities of life to an extent practically 
without any limit ; a situation from which the com- 
panies seem to consider there is no escape, except 
at the purchase of their undertakings at such a price 
as they may be willing to accept. But the com- 
panies must remember that Parliament has the 
power not only to control their monopoly, but even 
to extinguish it, and as we have already pointed out, 
the example of the London gas companies affords a 
precedent for dealing with such impracticable entities 
who, in the language of an eminent judge of the 
last century, ‘‘ have neither bodies to be kicked nor 
souls to be saved.” 

In reference to any scheme for providing a new 
and independent supply of water to the metropolis, 
the Committee stated that no specific scheme had 
been placed before them. They remark, however, 
that the total cost of the existing supply has not 
much exceeded 12,000,000/., a considerable portion 
of which sum may be attributed to works which 
have become useless, or have been re-duplicated. 
Hence it would become a question for the proposed 
authority to decide whether a new and better sap- 
ply could not be obtained at a cost greatly less than 
the sum which would have to be paid, under the 
agreements of the late Government, for the existing 


supply. 

D to the constitution of the proposed water 
authority, it is recommended that the body should 
be given ample powers to decide as to the best mode 
of dealing with the water supply of London. They 
might find it possible to attempt to regulate and 
control the powers of the existing companies, in a 
manner similar to that which was adopted in regard 
to the London gas companies, to consider how far 
a new and independent supply might be obtained, 
or lastly to consider fully the question of the pur- 
chase of the existing companies, the inquiry in each 
case to be conducted so as to obtain the result most 
advantageous to the public. 

Such is a brief analysis of some of the most im- 
portant points of the report of the Select Committee 
of the House of Commons in reference to the Lon- 
don water supply. The results are precisely what 
we ventured to predict in articles which appeared in 
our last volume. We have no faith in select com- 
mittees, who are too apt to evade the responsibility of 
practical advice. But one advantage has arisen from 
the inquiry. It has shown that the provisional agree- 
ments that were entered into by the late Govern- 
ment with the existing water companies involved a 





cost variously estimated at from 31,000,000/. to 
38,000,000/. (some say 43,000,000/.), which is enor. 
mously in excess of the value of the undertakings. 
Of course, when the Government Bill was intro- 
duced, a large amount of speculation in the shares 
of the companies occurred, and the nominal value 
of their shares in the stock market was raised in 
some cases from 50 to 70 per cent, But as soon 
as it was found that a determined opposition would 
be offered to the demands of the companies, a re- 
action occurred, and the value of the shares was as 
> reduced. 

hus ends the London Water Supply fiasco for 
the session of 1880. No sensible person can feel 
disappointed at the result, for no such person could 
have possibly anticipated a different one. Of 
course, nothing more can be done in the matter 
until next session. But, meanwhile, the ratepayers 
should stir themselves, At least two-thirds of the 
water supplied to each house in London is simply 
wasted, and this waste has to be paid for by the 
householder. Under a new and independent supply 
this waste would undoubtedly be avoided, and one 
great cost saved. At the present the water com- 
panies have not the least inducement to be careful, 
and as was shown in the case of the gas companies 
a few years ago, their business is transacted without 
“due care and management.” It is impossible, 
however, that this state of things should continue. 
But it will do so until every person interested in the 
question takes the question up as affecting himself 
and family. ‘he principle of selfishness may, nay 
should be objectionable, at the same time it has 
almost invariably been at the root of every great 
improvement that has tended to promote the welfare 
of mankind, and it cértainly must be in the case of 
the water question. 








STEAM ENGINE MAKERS’ SOCIETY. 

Tuis Society is quite distinct from the Amalga- 
mated Society of Engineers, although it comprises 
almost precisely the same class of workmen, such 
as fitters and erectors, turners, pattern-makers, 
smiths, and millwrights. The organisation, en- 
trance-fees, and benefits, are also similar to that of 
the engineers, but the contributions are 3d. per 
week less. 

The fifty-fifth annual report, 1879, consists of 
288 pages, and 20 pages of introduction, The 
executive council declares that it ‘‘is one of the 
heaviest financial records that has ever fallen to the 
lot of any officials of the Steam Ingine Makers’ 
Society to issue to its members, and it is one that 
will be referred to in times to come, when reflec- 
tions are cast upon working men’s organisations, 
and their ability to meet their liabilities, when a 
heavy strain is forced upon them from depressed 
trade, or other natural causes,” is questioned. 
1878 is spoken of as a year of heavy troubles and 
great expenditure ; but 1879 far exceeded it in its 
pressure and in its drain on the funds, Towards 
the close of the year, however, some improvement 
had set in, and a more hopeful spirit began to 
animate the members. 

At the close of 1879 there were 84 branches, 
being a decrease of one during the year; 253 
pages of the book are devoted to a detailed report 
of the several branches, each member’s name being 
given, the amount each received as benefit, and 
under what head, together with an epitome of 
income and expenditure, and the arrears of contri- 
butions of each branch. 

The total number of members at the end of the 
year was 4071, being a decrease of 176 since 1878 ; 
220 new members were admitted, and 303 excluded ; 
and 46 were lost to the Society by death. The 
average number of new members admitted during 
the last five years has been 317 annually. Deaths, 
exclusions, and the close competition of the Engi- 
neers’ Society will account for the comparatively 
slow progress of this old-established society. But 
the report states that in the advertisements which 
appeared in the newspapers for this class of work- 
men the following addendaappeared: ‘* No unionist 
need apply,” and that some left the Society in con- 
sequence of fear. 

‘Lhe total income of the Society in 1879, from all 
sources, was 10,617/. 12s. ld. ‘This amount was 
made up as follow: Contributions, 8712/. 13s. 8d, ; 
entrance fees, 121/. 2s. 8d.; fines, 22/. 18s. ; levies, 
160/. 14s. 4d.; contingent fund, 894/. 15s. 3d. ; 
benevolent fund, 161/, 1s. 5d. ; reports, rules, cards, 
&c., 161/. 98. 9d,; bank interest, 332/. 14s.; re- 
turned railway fares and other items make up the 
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balance. There were also contributed to separate 
funds the following amounts: Benevolent fund, 
2611. 1s. 5d.; contingent fand, 894/. 15s. 3d.; extra 
levy fund, 150/.; total, 1305/. 11s. 8d. 
“The expenditure for the year amounted to 
15,6742. 148. ; being 5057/. in excess of the income. 
The principal payments were for benevolent pur- 
as follow: Donation and travelling to unem- 
ployed, 8447/. 9s.; sick allowance, 2295/. 6s. 6d.; 
accident benefit, 120/.; superannuation allowance, 
8692. 17s. 10d.; funeral expenses, 617/.; benevolent 
grants to distressed members, 212/. 10s.; grants to 
other trades, 164/. 4s. 10d.; total, 12,726/. 6s. 2d. 
Contingent benefit—that is strike pay—cost the 
Society 1225/. 48. 3d. Concerning this item the 
report declares that the money was spent simply 
in self-defence, in resisting reductions in wages, an 
increase of working hours, or other encroachments 
on long-established privileges. Further on the 
report states that as a class the steam engine 
makers have not suffered to the extent that some 
others have; this the officers attribute, in part, to 
certain good employers who, not only did not try 
to enforce excessive reductions in wages, but kept 
on a fair ape of men all through the depres- 


sion. And they claim forbearance for these em- 
loyers when the position of affairs is reconsidered 
by the trade, 


The amount expended for printing—reports, 
rules, cards, emblems, &c.—was 220/. 5s.; on the 
other hand, 161/. 9s. 9d. was received, and the 
executive consider that the major portion of 
the balance will be paid back ultimately by the 
members. — 

The remaining expenditure is put down under the 
head of miscellaneous, which includes management 
expenses ; the total amount is 1510/. 15s. 5d. This 
sum is thus accounted for : 


4. a @ 
Rent of club rooms, including fuel 
gas ae th as ot 185 19 10 
Salaries : -four ch secre- 
ey ee 41718 0 
ighty-four bi trea- 
; - prpeebe Ee 
ighty-four other branch 
os if? sal 115 12 6 
ighty-four auditors for 
all branches... aud 3819 3 
Eighty-four sick stewards 8015 6 
Council, committees, delegations, and 
loss of time ... oo ove “ae 213 12 9 
Banking expenses... ‘an ‘ 4 0 38 
Postage, parcels, telegrams, money 
orders, &c. ... aie one a 91 100 
Printing and stationery, other than 
reports, &c.... des oes ove 160 16 9 
1444 15 10 


The remainder, 66/., is made up of small items 
and returned . 

The balance in hand at the end of the year was 
8761/. 88. 6d., showing a decrease of 5177/. 1s. 10d 
on the year, Asa set-off, however, to this state of 
things, 924/. 6s. 7d. was due in the shape of arrears, 
so that the total worth of the Society might be set 
down at 9685/. 15s. ld. The chief causes of the 
decrease in funds will be found in the heavy ex- 


fuel, insurance rates, office, and general secretary’s 
residence, 58/. 12s. 4d. The remainder was for 
miscellaneous items, all of which are detailed rather 
minutely. 

The average number receiving out-of-work dona- 
tions, during the year, in each week, was 442; the 
total number on the sick fund was 225. The num- 
ber of deaths was 46, wives 37; the disease in the 
majority of cases was that of the heart or lungs in 
both sexes, 

The Tables of income and expenditure are given 
for 12} years, dating from 1868 to the end of 1879. 
These Tables show that the total income for that 
period was 99,852/. 9s. 7d.; the expenditure during 
the same time was 99,465/. 9s. 5d.; the former has 
only exceeded the latter by some 400/ during the 
whole of that term. The principal disbursements 
ee purposes for the 12} years have been 
as follow : 


4 «a 4. 

Donation to unemployed... ose 33,404 12 10 
Travelling relief to unemployed 2,085 15 3 
Sick benefit... >t fn lent 21,477 12 7 
Superannuation ... 6,815 1 2 
Accident benefit ... od 3,120 0 0 
Funeral allowance or eve 7,035 12 4 
Total for 12} years to Dec. 31, ————— 
1879 pes es ine eve 73,938 14 2 

The cost of strikes for the same period is not 


given, but that it has not been excessively heavy is 
proven by the fact that the whole of the balance 
of expenditure for that time amounts only to 
25,526/. 15s. 4d.; and this balance has to cover the 
entire general expenditure for management, in- 
cluding salaries, printing, stationery, postages, rent 
of club rooms, benevolent grants, grants to other 
trades, and all incidental expenditure, besides strike 
pey in all cases where labour disputes have arisen. 
f we deduct the amount set down as miscel- 
laneous expenditure, viz., 16,305/. 13s., the balance, 
9221/. 2s. 4d., will represent the cost to the Society 
for strikes for the 12$ years. Special levies, how- 
ever, would not be included in the sum named. 

The members in those districts where wages have 
been reduced are asked to forbear for a time before 
they take any step to retrieve what they have lost. 
It is explained that neither the financial position of 
‘the Society, nor the state of the unemployed list, 
warrant any forward movement at present ; but the 
members are assured that the executive will “ not 
be wanting in that sympathy and assistance which 
will be requisite to secure success” when the time 
arrives for action to be taken. 








The report as a whole is both interesting and 
valuable ; it is crammed full of minute details, so 
full, indeed, that each member can almost become 
his own auditor. It is useful also as furnishing a 
complete insight, as it were, into the inner workings 
of trades unions. The careful summaries afford the 
necessary help to enable the reader to thread his 
way safely through the mass of figures which form 
the body of the report. 

The following summary of the numerical strength, 
the income and expenditure, cash balance, total 
worth, and the payments made during the year by 
the four great societies in the iron trades, may be 
interesting and useful : 














— Engineers. Tronfounders. Boiler Makers. ee eae Totals. 

Branches ans ent mn 401 lll | 168 84 764 

Members - pa . 44,087 11,914 17,400 4071 77,472 
£2 s. 4a. a eo @ s © & , ee 2 s. d. 
Income | 135,267 10 42,547 7 1 46,974 19 7 10,617 12 1 235,407 8 10 
Expenditure ...| 245,826 11 10 80,809 6 8 66,299 0 8 15,674 14 0 408,609 13 2 
Cash Balance .| 141,116 6 10 1,908 14 10 9,194 19 0 8,761 8 6 160,981 9 2 

estimated | 
Arrears e-| 15,209 19 7 1,000 0 0 6,754 4 6 924 6 7 23,888 10 8 
Total worth . -| 156,326 6 5 2,908 1410 | 17,910 1 8 9,685 15 1 186,630 17 7 
Payments for the several Benefits, 1879. 

Sickness o00 } 2651417 2 6,260 17 5 14,736 710 | 2,295 6 6 49,807 8 11 
Accidents 1,880 0 0 943 18 20117 0 1200 0 0 8,145 15 7 
Funerals i | %,98712 7 2,160 0 0 2,379 15 11 617 0 0 12,544 8 6 
Superannuation | 17,730 6 8 3,727 4 0 1,580 8 869 17 10 23,907 15 2 
Out of work ... 131,101 310 57,510 18 0 32,0388 6 0 8,447 9 0 229,097 610 
Benevolent nts 6,378 138 4 7010 O 1,178 5 7 212 10 0 7,839 18 11 
Grants to other trades, &>. | 2 00 20 0 45 0 164 410 252 410 
Disputes ide | 89,401 19 4 5,386 12 7 7109 16 5 1,225 4 3 58,123 12 7 











penditure for donation (out of work) benefit, and 
contingent (strike pay) benefit. 

The executive council's shows an income of 
7712. 16s. 2d., and an expenditure of 845/. 17s. 6d. 
The latter includes general secretary and assistant, 
148/. 48.; superannuation to the late secretary, 
104. ; printing, 400/. 19s. 9d.; general council and 
treasurer, salaries and fares, 58/. 12s. 6d; rent, gas, 





This view of what some 77,500 men have done 
in one single year, without extraneous aid of any 
kind, affords some practical test of what might 
be done by the working people of this country if 
all of them were equally bent upon making pro- 
vision for sickness, accidents, old age, depression in 
trade, and other contingencies incidental to industrial 


THE INDUCTOMETER. 

Wuen Professor D. E. Hughes brought his 
beautiful induction balance before the Royal Society 
more than a year ago, he pointed out, among other 
applications of the instrument in senenah, how it 
could be used in making electrical measurements 
after the manner of the Wheatstone balance. The 
adaptation of the balance to this p has been 
very effectively managed by Dr. O. J. Lodge, who 
exhibited his arrangement, which he terms an 
inductometer, before the Physical Society during 
its last session. It is to be understood that Dr, 
Lodge does not claim any novelty for the apparatus 
beyond its particular form, and one or two details of 
its construction, The inductometer is, in fact, a modi- 
fied induction balance fitted for electric testing. The 
acting principle of the induction balance, as our 
readers ere aware, consists in causing an intermittent 
electric current to circulate in a primary coil or coils 
which induces corresponding currents in secondary 
coils placed near. These induced currents are 
Pp through a telephone and observed by the 
continuous hum or noise which they make in the ear. 
The application of the telephone to electric measure- 
ments in this way, instead of a galvanometer, was 
early foreseen by its inventor, Professor Graham 
Bell. 

The inductometer, as will be more readily under- 
stood by reference to Fig. 1, consists of a primary 








coil P, in which is circulating the current from a 
battery B, which may be either one or two Grove or 
other cells, interrupted rapidly by a clockwork 
“make and break” key I. Two secondary coils 
S, S: are placed very near the primary one on each 
side, The primary coil is of thick copper wire 
(No, 24), and has a resistance of about 3} ohms, 
that is, a little less than the joint resistance of the 
peo | and the interrupter. The primary is per- 
mitted a slow adjusting motion to and fro by means 
of ascrew. ‘The secondaries, which are fixed, are 
made of fine wire, each having a resistance of some 
270 ohms, and it is very important that they should 
be precisely equal in all respects. 

he primary with its battery circuit may be con- 
sidered the electromotive source of the apparatus. 
The two secondaries constitute two arms of the in- 
duction balance, and their ends are led to terminals 
tt, t,¢,, t, ¢,, by means of which the other two 
sides of the balance and the telephone connexions 
are made, The telephone I is connected between 
the terminals ¢ ¢. The gap C, between the terminals 
¢, ¢, is filled up by one of the condensers or resist- 
ances to be measured, and the gap C, between 
¢, ¢, with the other, thus completing the four sides 
of the Wheatatone balance, with induction coils in- 
stead of resistance coils, as ordinarily, and witha 
telephone instead of a galvanometer in the ‘‘ bridge”’ 
wire. Fig. 2 presents a general view of the ap- 
paratus, as e by Mr. Groves. 





life. 





If C, and C, (the electric quantities to be com- 
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pared) are the capacities of condensers or insulated 
wires, such as submarine cables, there will be no 
sound heard in the telephone, for the induced current 
in one side of the balance will neutralise that in the 
other. Hence the arrangement furnishes a ready 
means of adjusting two condensers to equality by the 
well-known method of “ nil-testing,” that is, reduc- 
ing the indications of the observing instrument or 
indicator to nil or zero. In this case the zero will of 
course be silence. When the telephone is silent 
the equality has been obtained; when it “roars” 
the balance is far out; when it ‘‘ murmurs” it is 
getting close. In fact, the degree of loudness of 
the telephonic hum enables the ear, with a little 
ractice, to judge approximately how far out the 
ance really is. Of course to carry out the com- 
parison properly one of the condensers must be a 
standard, one of known capacity, such as the stan- 
dard condensers manufactured by Messrs. Latimer 
Clark, Muirhead and Co., and Messrs, Elliot 
Brothers. 

In using the inductometer for such a purpose it 
becomes a question whether or not the element of 
time will enter and prevent a good balance being got 
when the dielectrics of the condensers com are 
of different sorts, for example glass in the one case 
and air in the other, or gutta percha in the one case 
and paraffined paper in the other, as usually happens 
in testing submarine cables for capacity. Dr. ge 
has not, we believe, completely satisfied himself on 
this point yet; but he has found that with ordinary 
glass and air as the dielectrics, a reasonably good 
balance can be obtained. Experiments made by 
Sir William Thomson about the year 1864 demon- 
strated that there is little or no difference between 
the discharges from equal condensers having air and 
glass for dielectrics, during the first quarter-second, 
aresult which confirms Dr. Lodge’s observations. 

When C, and C, are electric resistances to be 

compared, the telephone will only be silent if they 
are equal not only in resistance, but in self-induction. 
For instance, it would be impossible to balance a 
coiled wire with a straight one by this means, 
Ordinary resistance, however, might be balanced in 
this way, since these coils being wound of wire 
doubled on itself, are practically free from self-in- 
duction, But there is little inducement to employ 
this method for measuring resistances, which can 
now be so accurately and safely done by means of the 
Wheatstone balance, except perhaps on board ship, 
during the paying out of {a cable, when the galvano- 
meter may break down or prove troublesome through 
bad suspension or rough weather, It may also prove 
useful for measuring high leakage resistances; and 
in any case it is convenient fd? the electrician to 
have a testing instrument combining in itself the 
power of comparing resistances as well as capa- 
cities, Moreover it may be peculiarly useful to the 
physicist in comparing ack uniistanees, so subject 
to polarisation under the direct passage of the 
current. But it is questionable whether or not 
polarisation would not vitiate the results given by it 
too. 
_ The best thicknesses for the wires of the coils 
in the inductometer for the purpose of comparing 
high resistances of small capacities are given 
by Dr. Lodge as follows; the wire of the secondary 
coils may be as thin as one pleases, and the wire of 
the primary coil such that its resistance is to the 
joint resistance of the battery and interrupter as 
the thickness of the uncovered wire is to the thick- 
ness of the covered wire with which the coil is 
wound, a condition which also, we may add, de- 
ne the highest efficiency of a galvanometer 
coil, 





HEMATITE IRON IN CLEVELAND. 

THE growth of the hematite iron trade in Cleve- 
land is one of the most remarkable testimonies to 
the increase in the demand for steel. The vastness 
of the supplies of local ironstone is well known, but 
despite these supplies foreign ore is now imported 
to a very great extent, and a large number of 
furnaces are engaged in the smelting of it. In 
considerable degree the resultant iron is used— 
partly in the local steel manufacture, and in 
part in the manufacture of finished iron, in mix- 
ing with other qualities; but there remains a not 
inconsiderable portion which is sold as hematite 
pig iron, and there seems reason to believe that this 
18 Increasing. During the first half of the present 
year the production of hematite iron reached over 
240,000 tons, that is to say, iron from other than 
native ores. The exact figures of the production of 
iron in Cléyeland and Durham from other than 








native ores is as follows for the first half of the 
year: 


31720 

January .«. eee aa én ona . 
February ... ale ove a Br 34,072 
March sh oe aii saa <0 41,838 
April ne pers Ms ete ig 39,393 
ay... ae ink sae et oe 46,529 
June ra ge fs sis sin 44,254 
240,806 


When it is remembered that the total output of pis 
iron of all classes in the Cleveland and Durham dis- 
trict for the same half-year was only 1,967,000 tons, 
it will be seen that the proportion from foreign ores 
is now a very large one. It is one which has very 
greatly expanded of recent years, for it is only 
within the last few years that the smelting of these 
ores has taken deep root, though several years ago 
Norwegian ore was imported to some extent for this 
purpose. But since the commencement of the steel 
manufacture on so large a scale, it has been im- 
perative that the imports of ore for use in the steel 
manufacture should be raised, and they are now 
to the large extent above shown. It is clear, too, 
that a further increase may be looked for, for the 
Bessemer steel trade of the North is wing, and 
the demand for Bessemer ingots and for hematite 
pigs is on the increase. Already the production 
of hematite and allied irons in Cleveland and 
Durham is nearly as large as was the production last 
year in the West Cumberland district—one of the 
chief British homes of the hematite iron manufac- 
ture. This trade in the former district is unques- 
tionably increased by the cheapness with which 
the Spanish hematite ore can be delivered, this being 
one of the chief reasons for the growth of the trade ; 
but there are other. The supply of an abundant, 
a cheap and a suitable fuel, such as that of 
the Durham coke, the growing local demand 
for hematite iron, and, perhaps above all, the 
splendid blast furnace plant of the Cleveland and 

urham district, contribute to the growth of this 
trade in the past and will contribute to its future. 
One of the Consett furnaces, for instance, runnin 
hematite from Spanish and Elban ores eobine 
over seven weeks recently an average of 739 tons of 
iron weekly, and this for its comparatively small 
dimensions—its height being 55 ft. only—must be 
considered remarkably excellent work. Naturally, 
however, the future of the iron trade of the North 
is dominated by the attempt that is about to be made 
to use, on a scale of great magnitude, the native 
ironstone for the steel manufacture. It is too soon 
to conjecture as to the effect that a success in that 
attempt would have on the consumption of foreign 
iron, but it appears certain that an immense increase 
in the northern steel manufacture will take place 
with the utilisation of the cheap and the almost 
limitless stores of iron in the Cleveland district. 
It is noticeable, moreover, that there are attempts 
in progress to add to these stores, for some of the 
little dales in the south-west of Durham and in the 
north-west of Yorkshire are being ‘‘ prospected” to 
add, if possible, to the supply; probably, however, 
not so much to the quantity as to the variety of the 
quality. 








NOTES. 
INSTANTANEOUS PHOTOGRAPHS, 

WE have received from Messrs. Marsh Brothers, 
of Henley-on-Thames, an interesting specimen of 
instantaneous photography, namely, a photograph 
of the Great Western express—the ‘‘ Flying Dutch- 
man” — taken while running through ‘Twyford 
station at a speed of nearly 60 miles per hour, The 
point of view from which the photograph has been 
taken is on the ‘port bow” of the express, and the 
definition is admirable, the details of the locomotive 
coming out as sharply as the stationary objects in 
the picture. Messrs. Marsh Brothers are now making 
a aying shutter which when applied to their camera 
will reduce the time of exposure of the plate to 
séa of a second, With this new shutter they hope 
to get a thoroughly satisfactory photograph of an 
express train taken broadside on. We trust in due 
time to record the success of this experiment. 
Messrs. Marsh have also taken some admirable in- 
stantaneous photographs of swans on the Thames 
and other moving objects. 


INTERNATIONAL EXHIBITION oF SHEEP AND WOOL 
PrRopvucts, 
In September next an International Exhibition of 
Sheep and Wool Products will be held in the Main 
Exhibition Building, at Fairmount Park, Phila- 


delphia. The object of this exhibition, which is 
attracting considerable attention in all parts of the 
Union as well as abroad, is to encourage the de- 
velopment of sheep breeding, especially with a view 
of reducing the quantity of wool imported into the 
United States, and amounting to about 48,000,000 Ib. 
annually ; and also to encourage native woollen 
manufacture, which has already attained consider- 
able importance. The exhibition will comprise a 
large collection of woollen machinery, dye stuffs, and 
manufactured products. These latter are divided 
into 38 classes, the chief of which refer to cloth, cash- 
meres, flannels, carpets, and felt; 18 of the classes 
contain the foreign exhibits, the remainder being 
American manufactures. There are 21 classes of 
machinery, and 10 of dye stuffs. An Act of Con 

was passed in April last authorising the Exhibition 
to be held under the control of the Commissioner of 
Agriculture, Mr. G. Le Duc, who acts as chai 

of a committee of twenty-one representatives of as 
a and two delegates from Ontario and 
Quebec. 


A Dirrustve LANTERN. 

The globes of opal and ground glass used in con- 
nexion with the Jablochkoff candle and other 
electric lights have considerable diffusive power ; 
but it is a drawback to their employment that they 
absorb from 30 to 50 = cent. of the total light 

roduced in the are. . Clemandot appears to 

ve found a better mode of spreading the illumi- 
nation, in forming the lantern of a double glass 
envelope stuffed with glass wool, spun by a peculiar 

rocess, so as to yield fibres 175 times finer than a 

uman hair, and 45 times finer than the finest 
cocoon silk. The first public trial of M, Clemandot’s 
lantern was recently made at the Magazins du 
Louvre, Paris. A globular form of lamp was ori- 
ginally tried; but it was found that dust got into 
the wool and soiled it, so that a new shape had to 
be devised, This proved highly successful. The 
transparent part of the lantern is conical in shape, 
and tapers downwards, The walls are made of 
united glass tubes, like Pandean pipes, each filled 
with glass wool, and firmly closed at top and bottom 
to exclude the dust. Not more than 15 per cent, of 
the total light is absorbed by this process; the 
opacity can be varied at will by introducing less or 
more wool into the tubes; and the light can be 
tinted any desired colour, either by the stain given 
to the spun glass, or the tubes which build up the 
wall of the lantern. 


PRODUCTION OF COAL IN FRANCE AND GERMANY. 


France raised fostng 1879, 16,576,854 tons of 
coal and 520,038 tons of lignite or brown coal, of 
this quantity the district of Valenciennes produced 
7,251,969 tons, Loire 3,050,177 tons, and Alais 
1,797,873 tons, while of lignite about four-fifths, or 
420,480 tons were raised in the Aix district. 
Germany produced in 1878, 35,500,167 tons against 
33,672,025 tons in 1877, showing an increase of 
1,828,143 tons, There were in all 145,322 miners 
employed, making a total of 244 tons of coal for 
each workman. This quantity was raised in together 
416 mines, 18 of which are Government and the rest 
private enterprises. The lignite production of Ger- 
many is also considerably higher than that of France, 
amounting in 1878 to 8,341,366 tons, as against 
8,636,597 tons in 1877, of this 498 tons are raised 
by each miner, 18,302 being employed in 501 mines, 
9 of which are Government property. 


Tue CLAIBORNE GROUP OF ALABAMA, 


The so-called Claiborne formation of Alabama is 
very remarkable for the number and variety of 
fossils it contains, The Alabama river cuts its wa 
through the formation, exposing the strata, whic 

ossess a very high interest to the geologist. The 
ossils are found about 100 ft. above the level of the 
river, and 75 ft. below the surface, and occur in 
seven distinct strata, consisting of varieties of cal- 
careous rock, quartzose sand, a rock formed of sand 
cemented by carbonate of lime, layers of sand and 
shells, and rotten limestone. Near the lower part 
of this formation there are found in great abundance 
more than 250 varieties of shells, together with 
bones, shark’s teeth, &c., and near this remarkable 
deposit there exist in enormous quantities the re- 
mains of whales of the tertiary period. The 
vertebre especially exist in such large quantities 
that they are used by farmers for building fences, 
and some of them are 12in. in diameter, and 18 in. 
in length. ‘The whales to which they belonged must 
have attained the length of 100ft. A remarkable 





feature of the Claiborne fossil remains is the almost 
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entire absence of evidence of any destructive agency 
during their deposition, the most minute and delicate 
forms being found for the most part uninjured. 
The deduction drawn from this fact by Professor 
P. H. Mell, of Antrim, Alabama, in a paper recently 
communicated by him to the American Tostitete of 
Mining Engineers, is that while the deposition of 
the fossil-bearing strata was a very slow one, the 
superlying strata were deposited very rapidly. The 
existence of such enormous quantities of bones of 
sea monsters yielding phosphoric acid, and of green- 
sand producing potash, lead to the conclusion that 
in Alabama may be found large phosphate beds 
like those near Charlestown, South Carolina, and that 
at no distant date sn important industry in the 
manufacture of fertilisers may be created in the 
State of Alabama. 


Tue PANAMA CANAL. 

A long report by the Commissioners of the French 
Academy appointed to consider the scheme of M. 
de Lesseps, is now being published in the Comptes 
Rendus. The route fixed upon by M. de Lesseps 
runs, it will be remembered, from the Bay of Limon, 
on the north side of the isthmus, across the Loma 
del Mono, through the valley of the Chagres to 
Matachin. From thence it passes to Obispo, cuts 
the Cordilleras by the pass of Culebra, follows the 
valley of the Rio Grande, and reaches the ocean at 
Perico, near Panama. ‘The general direction is 
from north-north-east to south-south-west, and the 
total length is about 454 miles. The width will be 
72 ft. except in the cutting of the Culebra, and the 
depth from 26 ft. to 28 ft., in order to admit vessels 
drawing 26 ft. of water. The slopes will be the 
same as those of the Suez Canal, save at the passage 
of the Cordilleras, where the walla of rock will have 
a batter of 1 in 44. At this cutting the width and 
depth will be slightly increased, and wooden rails 
will be fixed along the sides at the height of the 
water line to fend off vessels from the rocks. The 
chief difficulty of the enterprise will be the construc- 
tion of a great dam at Matachin to catch the flood- 
waters of the Rio Chagres. ‘The time required for 
the completion of the work is, in the estimation of 
the French Commissioners, eight years, and the 
total expense is put down by them at 843 million 
francs. Meanwhile the rival scheme for a canal 
through Nicaragua has been sanctioned by the 
Government of that republic, and a concession has 
been granted to the American Provisional Society 
with power of transfer to the ‘ Nicaraguan a? 
Canal Company” when the latter has been organised. 
By the terms of this concession the waterway must 
be ample enough to admit ocean steamers of the 
largest kind, and the locks must not be less than 
500 ft. long and 28 ft. deep. The concession is for 
a space of 99 years from the date of opening the 
canal, but the company have a right to lease it for 
a succeeding similar period. During this time the 
company will have the privilege of building a rail- 
way and a telegraph live along the banks of the 
canal, ‘The terminal ports and the canal itself are 
to be neutral and free to vessels of all nations, ex- 
cepting those at war with Nicaragua. 


Tue ACCIDENTS ON THE NortH British AND MipLanp 
RAILWaAys. 

The past week has been marked by two railway 
accidents of an unusually serious character. The 
first of these, which occurred on the morning of 
‘Tuesday last, was that which happened to the Kast 
Coast Scotch express leaving Edinburgh for the 
south at 10 A.M., this train having run off the rails 
in a cutting near Berwick, and caused the death of 
the engine-driver, fireman, and a guard, besides 
injury to several passengers. Considering the great 
damage to the rolling stock it is astonishing that the 
disaster was not attended with other fatalities. As 
the accident occurred on the English side of the 
border a coroner’s inquest has been opened, the 
jury meeting on Wedensday last for the formal 
identification of the bodies, The inquiry at present 
stands adjourned until Wednesday next, and as 
no evidence as to the cause of the accident 
has yet been brought forward it would evidently 
be premature for us to comment further upon 
it. The other accident above referred to happened 
to the Midland express from Leeds to More- 
cambe on the afternoon of Wednesday last. In 
this instance no less than seven persons have been 
killed and uine or ten injured. ‘The accident in 
this case occurred a short distance south of the 
Wennington Station, about 12 miles north of 

caster. As far as can be learned at the time 
we are writing, the engine appears to have run off 
when taking the facing points at the junction with 


the Furness line, and to have been followed by the 
carriages. About 40 yards from the point of de- 
railment is an over bridge which the derailed engine 
and tender appear to have cleared, but which was 
struck by the van, the latter being cut in two. The 
two carriages following the van, telescoped into the 
latter, while the remaining carriages were thrown 
upon their sides. The damage to rolling stock was 
very severe, but fortunately there appear to have 
been but about 50 passengers in the train, or the 
fatality would have been greater. In the case of 
this accident also we propose to defer our comments 
until further evidence as to facts is available. 


CONVENTIONAL SIGNS FOR WEIGHTS AND MEASURES. 

The International Committee of Weights sittin 
at Paris has decided upon a system of convention 
signs for expressing decimal weights and measures, 
as initiated by the Swiss Government, and more 
recently approved by the Government of Italy, 
which has expressed its intention of using all its 
efforts to obtain the universal adoption of these 
signs. The Bulletin du Ministere des Travaux Publics 
has notified its intention, in common with some 
other French publications, of using the same 
symbols, which are as follows: 


Measures of Length 
Kilometre eee eco don aim km. 
Metre ... ote eee m. 
Decimetre “ ane ons one dm. 
Centimetre ove ove oe ee = 0M. 
Millimetre oes mm. 
Mikron (0.001 mm.) ose ‘ B. 
Superficial Measure. 
Square kilometre a sn km?. 
Hectare ... use ha. 
Are ove ove ese a. 
Square metre m?. 
Square decimetre dm?*. 
Square centimetre eee cm? 
Square millimetre eee is mm?, 
Cubic Measure. 
Cube metre ose we m3, 
Stére... oa ine ous 8. 
Cube decimetre... dc ese dm*, 
Cube centimetre em*, 
Cube millimetre ° oe mm* 
Liquid Measure. 
Hectolitre ove om hl. 
Décalitre os ‘i iad dal. 
Litre... oss ose ove eco l. 
Décilitre ‘ ee is dl. 
Centilitre ni eco el. 
Weight 
Ton eve eee oe ane t. 
Metric quintal... q: 
Kilogramme ons ss ste kg. 
Gramme eee one ses eee g- 
Deci, me ... dg. 
Centigramme ... eg. 
Milligramme ooo sie eco mg. 
The adoption of a common system of abbrevia- 


tions wherever metric measures and weights are 
employed, possesses many obvious advantages, but 
it requires to be known in order to prevent con- 
fusion. 


An American Rattway Ferry. 

The Central Pacific Railroad Company have 
recently completed a large transfer boat for convey- 
ing trains across the Straits of Carquinez from 
Benicia to Port Costa, close to San Francisco. It 
was at first intended to bridge the straits, but the 
difficulty and expense led to the abandonment of the 
idea, and the ferry was substituted. The boat 
forms the connecting link in a new line constructed 
by the Central Pacific Railroad Company between 
Sacramento and Sen Francisco, which considerably 
shortens the journey between these two places. 
The boat is 424 ft. long over all, with a beam of 
64 ft, and a total width over paddle guards of 
116 ft.; the draught is 5 ft. empty and 6 ft. 6 in. 
loaded ; the tonnage is 3541. On the deck are laid 
four tracks, giving accommodation for a train of 48 
freight wagons and engine, or for 24 passenger cars 
of the largest type. The load is carried by four 
Pratt trusses, one beneath each line of rails, and the 
hull is divided by bulkheads into twelve water-tight 
compartments. The power consists of two vertical 
beam engines with 6-ft. cylinders and 1] ft. stroke ; 
they are intended to work up to 2000 horse power 
each. The boilers are of steel, eight in number, each 
7 ft. in diameter and 28 ft. long ; the total heating 
surface is 19,640 square feet, and the grate surface is 
288 square feet. The engines are placed on the 
centre line of the boat, and § ft. from amidsbips, so 
that the centre lines of shafts are 16 ft. apart. The 
paddle-wheels are driven independently one by each 
engine, an arrangement which allows of a more 
easy management of the boat when entering or 





leaving the slips, The wheels are 30 ft. in diameter 


with 24 buckets 17 ft. wide. The boilers are 
placed on the paddle-box guards fore and aft, and 
two on each guard. Four transverse bridges are 
pee’ on the deck, and these are connected by a 
ongitudinal bridge ; the boiler-houses and paddles 
are covered over with a flat deck, also connected to 
the bridges. The boat, which is double ended, is 
steered by four balanced rudders at each end, 
11 ft. 6 in. long and 5ft. 6 in. deep. These are 
controlled by hydraulic machinery, and also from 
the pilot houses which are 40 ft. above the deck. 
Connexions between the rails on the boat and those 
on shore are made by means of drop bridges or 
aprons, which are of very considerable dimensions ; 
they are 100 ft. long, and are provided with four 
tracks corresponding with those on the boat. 
Each of these bridges weigh 150 tons. The engines 
for this vessel were built by Messrs. Harlan and 
Hollingsworth, of Wilmington, Delaware, the vessel 
itself being constructed on the Pacific coast. 


Unitep States RalLroaps. 

Railroad construction in the United States has 
been tolerably active durivg the past year, 4721 miles 
having been built, which bring up the total at the 
close of 1879 to 86,497 miles. Boor's Manual just 
issued reports on the whole of this system, except 
for about 2000 miles. The total receipts for the 
year have been 106,000,000, a large increase over 
those of 1878, although the reduction in freight 
charges still continues, In 1879 there were carried 
67,092,000 tons of freight at an average rate of 
1.02 cents, per ton per mile. As compared with the 
traffic in 1873, the increase in freight carried was 
17.27 per cent., and that in receipts 3.84, the increase 
in railway mileage being 20.83 per cent. The amount 
of funded debts was decreased during 1879 by 
15,251,000 dols.. and floating debts were reduced by 
25,367,000 dols., while the capital stocks were in- 
creased by 187,708,000 dols, The. average rate of 
interest paid on funded debts was 4.91] per cent., and 
of dividends 2.49 per cent. The following summary 
will indicate approximately some of the principal 
financial results obtained during the last two years, 
The figures given are millions of dollars : 
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Divisions. a ] & 5 2: 
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New England States 1879 | 41.3 | 23.8 | 17.5 | 15.58) 7.56 

1878 | 41.26 13.68 6.97 

Middle States 1879 |170.3 {127.1 | 43.2 | 70.41 | 2433 

1878 |155.4 61.56 | 21.15 

Southern States .., 1879 | 43.91 | 32.59) 11.32] 14.67) 2.13 
1878 | 42.79 438; 2.8 

Western States .., 1879 |232.38 | 77.93 | 54.45 | 98.96 | 23.56 

1878 | 200.85 77.96 | 19.34 

Pacific States 1879 | 10.72 6.6 58 

1878 | 10.08 3.5 93 

Pacific Railroads .| 1879 | 3035] 8.13) 22.22) 13.67; 3.82 

1878 | 30.65 16.49| 1.84 




















The year’s railroad work must be considered satis- 
factory, apart from the large mileage built, since it 
indicates on the whole a considerable increase in 
traffic receipts, while the prices of freight are lower 
than they have ever been before, and this not as a 
consequence of ruinous competition, but of econo- 
mical working. Such a result must inevitably be 
followed by an increase of trade, especially in the 
Western States, where the produce becomes largely 
increased every year with improving facilities for 
transport towards the eastern coast. 


Tue AcovusticaL IMPROVEMENTS OF LARGE HALLs. 

In a previous volume (see ENGINEERING, vol, xxviii., 
page 399) we described a sound augmenting appa- 
ratus, in which a number of steel plates, mounted 
upon and supported by steel springs, are placed in 
close vicinity to the origin of the sound, for the 
purpose of increasing its volume by their resonorous 
vibrations. How far this end could be attained by 
the means employed was not very clear at the date 
of our notice, and we poiuted out that the early ex- 
periments were not successful, principally on 
account of the slow speed with which sound travels 
in air. This latter point Mr. Engert appears to 
have also noticed, and he last week gave a private 
concert under purposely unfavourable conditions, 
the hall being a large rectangular building, with 
light wood flooring and ceiling, and closed on one 
side by a timber partition. His recent labours have 
been based upon the fact that while sound travels in 
air atas of about 1100 ft. per second, it is trans- 





mitted by steelat a speed of about 16,000 ft., or nearly 
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fifteen times as fast. Of this property he makes use 
by adopting a number of steel wires of from 7 to 
11 B.W.G., solely for the purpose of the rapid 
transmission of sound, while he also employs his 
steel plates for the purpose of increasing the volume. 
The steel wires are stretched at distances apart of 
from 2 ft. to 3 ft. either in one or more planes from 
end to end of the concert hall, as well as transversely ; 
they are connected by other wires and spiral springs, 
and the whole system terminates above the platform, 
but independent of the resonating plates. Mr. 
Engert’s theory, if we understand it correctly, is 
that the sound will be transmitted from one end 
of the hall with a speed which, compared with the 
usual transmission through air, is very rapid, so 
that a note given out at one end will be heard at the 
other long before the wave has time to rebound and 
destroy the original sound. The wires, moreover, 
have the effect of destroying or annihilating these 
reverberatory waves, and thus sound may be trans- 
mitted purely and rapidly over considerable dis- 
tances, and even from one floor to another by con- 
necting wires. If the wires are stretched at any 
considerable height from the floor the sound must, 
of course, still be transmitted by the air from the 
wires to the audience. The wires being of different 
lengths, or having their lengths interrupted by cross 
connexions, they will vibrate with different sounds, 
and adapt themselves each to their particular note. 
Mr. Engert also proposes to use the steel wires 
without any plates, wherever an increase in volume 
of sound is not desirable. The results of the experi- 
ment on Saturday last were not, according to Mr. 
Engert’s own opinion, quite satisfactory, since the 
whole arrangement was of a somewhat crude and 
experimental character, but the words spoken and 
notes sung were clearly and distinctly heard at the 
far end of the hall, and even on the floor above 
where there was asystem of wires in connexion with 
those in the room below, in which the instrument 
and speakers were placed, The arrangement still 
appears to be in an experimental stage; but con- 
siderable credit is due to Mr. Engert for his perse- 
verance in investigating this interesting subject. 


Sare WorKING OF Fiery Coat Mines. 

Last Friday the Home Secretary received a deputa- 
tion of between twenty and thirty miners’ delegates 
from some of the leading miniug districts of the 
kingdom, who were accompanied and introduced by 
Mr. Macdonald, M.P., and Mr. Thomas Burt, M.P., 
both of whom spent many years in the severe and 
dangerous underground labour which is the lot of 
the working miner. The use of blasting powder in 
fiery mines was one of the a subjects which the 
delegates deemed it proper to dwell upon in their 
interview with the Home Secretary, and several. of 
them urged the entire abolition of that material in 
mines producing large quantities of inflammable gas. 
In noticing their remarks upon that subject, Sir 
William Harcourt reminded them that it was 
under the careful investigation of a scientific 
commission, and said that it would be one of his 
first duties to examine the report when it was 
presented to the Government. Other questions 
connected with the safe and proper working of mines 
were also spoken to by one or other of the delegates, 
some of their remarks and suggestions being 
eminently worthy of consideration. In his reply 
the Home Secretary said he could not help feeling 
that mining was one of the great trades upon which the 
prosperity of the country depended, and while, onthe 
one hand, they should do nothing to cripple the great 
industry, out of whichsprungso many other industries, 
and supplied a great power in the development of 
the manufactures of this country, yet, on the 
other hand, it was not at all, he believed, incom- 
patible that all necessary security should be taken 
with regard to the lives of those men who were 
engaged in that hazardous trade. The Government 
fully recognised that in the miners of England there 
were the representatives of a dangerous trade, upon 
which England’s general and domestic prosperity to 
a great extent depended, Their object would be to 
give the greatest possible security to the men em- 
barked in the trade, without unnecessarily adopting 
& vexatious course with regard to those who had 
embarke 1 their capital, which was equally necessary 
to the development of the mining interest, The 
late Goveroment had very properly appointed a 
scientific commission to examine into one particular 
question which had been alluded to, namely, blast- 
ing in mives. He awaited their report concerning 
the two terrible accidents which occurred of 
late with considerable anxiety. The question of 





inflammable mines would undoubtedly have to be 
dealt with in the future. In expressing himself as he 
did, itis evident that Sir William Harcourt is pre- 
pared to give great weight to the suggestions of 
miners of great practical experience, more especially 
those of Northumberland and Durham, South York- 
shire, and South Wales, as also to the opinions of 
those inspectors of mines who have frequently spoken 
very strongly against the use of gunpowder in fiery 
mines, for doubtless blasting has been much con- 
cerned in the past in causing the dreadfully fatal 
explosions reported in our mining records, 


Cop Ro.iep Iron AND STEEL. 

Shafting finished by the cold rolling process 
of Messrs. Jones and Laughlin, of Pittsburgh, has 
fora long time been extensively used in the United 
States, and its superior strength and stiffness have 
been very generally recognised. Some experiments 
recently made on large-sized shafting of this kind, by 
means of the 400-ton testing machine at the Water- 
town Arsenal, Massachussetts, have, however, 
afforded some results of special interest. The experi- 
ments, which are recorded in our contemporary, the 
Boston Journal of Commerce, were made on four 
samples of 3 in., and two of 4 in. shafting, two of the 
3 in. samples being of steel and the others of iron. 
One of the steel samples and one of each size of the 
iron samples were cold rolled while the others were 
turned inthe usual way. The samples had all eyes 
forged on their ends, while in addition to the pins 

assed through these eyes friction clamps were fixed 
in the bars between the eyes, a clear length of 50 in. 
being in all cases left for testing. This pro- 
vision for applying the strain was successful in all 
cases except that of the 4 in. cold rolled bar, which 
failed in one of the eyes. ‘Tested by tensile 
strain the 3 in. turned iron sample gave an elastic 
limit of 21.500 lb. per square inch, and an ultimate 
strength of 49,380 lb. per square inch, while it 
elongated 16.8 per cent. before fracture. The cold 
rolled iron sample, on the other hand, broke 
without taking any permanent set whatever, 
its elastic limit and breaking strain being 47,500 1b. 
per square inch. In the case of the steel the effect 
of cold rolling was similar. The 3 in, turned steel 
bar showed under test an elastic limit of 40,000 lb. 
per square inch, an ultimate strength of 66,720 lb. per 
square inch, and gave an elongation of 4.7 per cent. 
before fracture. The cold rolled steel bar, on the 
other hand, broke at 64,300 lb. per square inch 
without taking any permanent set whatever. In 
both sets of the 3in. samples, it will thus be seen 
that the cold rolling greatly raised the elastic 
limit, while at the same time it slightly reduced 
the ultimate strength. It is worthy of special 
notice, however, that although the elastic limit 
was thus raised, the elasticity per unit of strain 
was practically unaffected, Thus with the 3-in. 
iron bars the turned sample elongated 0.041 in. 
in50 in. under a strain of 21,500 lb. per square 
inch, while the cold rolled sample elongated 
0.09 in. in the same length under a strain of 
47,500 lb. per square inch. 
sample, the elongation in a length of 50 in. was for 
the turned sample 0.069 in. with a strain of 40,000 lb. 
per square inch, and with the cold rolled sample 
0.109 in. with a strain of 64,300 lb. per square inch. 
In the case of the 4-in. iron samples, that which 
was turned gave an elastic limit of 18,000 lb. 
and an ultimate strength of 48,420lb. per square 
inch, while the elongation before fracture was 13.4 

er cent, The cold rolled sample, on the other 
and, had an elastic limit of 40,0001b. per square 
inch, and the eye gave way when the strain on the 
bar was 57,2201lb. per square inch, the ultimate 
strength of the solid bar being of course higher than 
this. In this case the ultimate strength had evi- 
dently been increased by the cold rolling, while the 
permanent elongation of the bar when the eye 
gave way, was only 0.04 in. in 50 in, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—During the week a fair amount of business has 
been done, and onthe whole it may be said that the coal 
market is healthier in tone than it has been for some little 
time. Large contracts which have just been made for next 
year’s delivery, at improved prices, cause to have 
more confidence in the future. It appears that 88,965 tons 
of coal were shipped last week, while there were also 
sent away parcels of fuel amounting to 1800 tons and 
1821 tons of rail, spiegel, and bar iron. An improve- 
ment continues in the demand for Bilbao ore. 


Newport.—The last was a broken week owing to the 
oliday. The imports of iron ore reached 6402 tons, 

a great falling off compared with the previous week. Iron 
exports reached 5917 tons last week, as against 1146 tons in 





In the case of the steel T 





the previous week. The quantity of coal sent over sea last 
week was 17,466 tons. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The half-yearly meeting of this company 
was held on Friday at Bristol, Mr. H. B. O. Saville 
ee, _The report of the directors, after recommend- 
ing a dividend on the share capital at the rate of 10 
per cent. per annum, stated that the rolling stock of the 
company now consists of 9960 wagons and iages, and 
five locomotives. The chairman said they were aware that 
some short time since a revival took place in the iron and 
coal trade, and they benefitted from it to some extent. 
That revival had not increased, and their trade therefore 
was not quite as good as they could wish. They did not 
get so many contracts as they desired. Still the 
ment of the company was carried on in the same way that 
it had been for many years, and, he was glad to say, with 
the same results. ey paid their standard dividend of 10 
per cent., aud he thought that was satisfactory. They 
saw that other railway wagon companies throughout 
the country could not keep up their dividends, but he 
was happy to say that there was no prospect of their own 
dividend falling off. They had put 10001. to the con- 
tingent fund, and 5001. to the depreciation fund. The latter 
sum was an unusual amount, but it was accounted for by 
the fact that during the bad times an unusual number of 
wagons fell inte hand, and they were obliged to let them on 
hire. That was a kind of le that they did not wish to 
enter into, but they were obliged to do it at the time, and 
they had to form a depreciation fund against those wagons. 


Newport Harbour Commissioners.—The revenue of the 
Newport Harbour Commissioners is increasing, and indi- 
cates that the trade of the port is improving greatly. The 
ballast dues are a new feature, and cannot be com: with 
the previous year. It is evident that the construction of 
two jetties below the entrance to the Alexandra Dock will 
be a source of profit. An important question has been 
under discussion relative to the Board providing increased 
berthing accommodation for the port, but counsel has ad- 
vised that the Board has no power to charge dues for the 
use of wharves. 


Swansea.—The steam coal clearances for the past week 
show an improvement of over 1000 tons, as compared with 
the previous week. This is attributable to the arrival of 
several large steamers to load for Canada, and also to a 
better supply of tonnage. The supply, however, is still 
far below the requirements of the port. The patent fuel 
shipments are again considerably above the average, no 
less than 4855 tons being cleared during the t week. 
From what we hear, recent contracts entered into by the 
Atlantic Company and Messrs. Cory, Yeo, and Co. will 
keep their works in active operation for some time to come. 
Steam coal prices remain unaltered, but a much better and 
firmer tone is apparent. In the metal department the im- 
provement anticipated has been realised. For all descrip- 
tions of iron better prices are obtainable, and the demand 
is daily increasing. 

The Welsh Coal Miners.—The house and steam coal 
miners held a meeting at Aberdare on Tuesday. A resolu- 
tion was passed recommending the workmen at Blaenavon 
not to take any fresh steps with regard to the wages ques- 
tion. It was resolved that in the opinion of the meeting it 
was highly necessary to introduce into the Mines Regula- 
tion Act a clause to enable workmen to appoint men of good 
repute to act as check weighers at the several collieries. 
Petitions are to be sent = against the introduction of an 
insurance clause into the Employers’ Liability Bill. 


The Welsh Iron Trade.—The revival in the iron and 
steel trade of Wales and Monmouthshire has been shown 
by a gratifying increase of exports. From Abersychan, 
where they are now also occupied on spiegeleisen, to 
Cyfarthfa, there has been a great deal more done of late. 
redegar, for example, sent off last Saturday 1500 tons of 
rails to Galveston, and 1000 tons to Rotterdam; Ebbw 
Vale, 1000 tons to New York; and Rhymney, Dowlais, 
and Cyfarthfa similar gratifying in various direc- 
tions. The most hopeful feature of the present revival is 
that it is a slow and sure one. At one time none of the 
Welsh ironmasters cared to enter into any other kind of 
make than bar or rails; now we hear of one establishment 

ing in for hematite pig then another puts itself ont 
= spiegel, while others d tin-bar, wires, axle-trees, and 
even tin plates to their ordinary bar and rail trade. 

Taf Vale Railway.—The Taff Vale directors have 
decided to recommend a dividend for the last half-year at 
an increased rate. The company feels itself justified in 

aying the legal maximum of 10 per cent, her with a 
mus of 4 per cent. An increased divi in the shape 
of bonus is payable so long as the earnings of the company 
from its establishment down to the present time have not 
equalled 10 ag cent. per annum for every year of its 
existence. addition to the dividend and bonus, the 
company’s earnings enable it to carry forward a balance of 
nearly 10,0001. to the next account. 


Tae Asspestos Company, Limirzp.—The pros 

is issued of a company proposed to be formed under the 
above title, for the prameenent of the mines, works, 

plant of the Italo-English Pare Asbestos Company, and 
those of Messrs. Farse Brothers and Co., as well as the 
works of the Patent Asbestos Manufacture Company 
of Glasgow. These various properties can be acquired 
on very moderate terms, and the mines, which will 
become the property of the new company, are stated to 
be incomparably the most valuable in the world. The 


board of directors is a remarkably strong one, and as the 
already an 





mauufacture of the asbestos and its sale form 
important and established business, while the capital is 
fixed at 100,0001. only, there is little doubt that the under- 
taking will be successfully started upon a highly profitable 
career. % 
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THE AUTOMATON STEAM PUMP. 


CONSTRUCTED BY MESSRS. J. STONE AND COMPANY, ENGINEERS, DEPTFORD. 
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Messrs. J. Stone anv Co., of Deptford, have recently 
undertaken the manufacture of a self-acting steam pump 
containing some new features, and which we illustrate 
above. The action of this pump is as follows: Steam 
is admitted to both ends of the cylirder by means of a 
D-shaped slide valve, the plan of which is shown in 
Fig. 8. Supposing the slide valve and piston to be in 


33 miles, and it was found that while when the engine was 
making but 50 revolutions per minute, the instrument 
indicated a change of temperature of 120 deg. during each 
stroke, at 100 revolutions per minute the variation dropped 
to 60 deg., at 200 revolutions to 30 deg., and at 300 revo- 
lations to 20 deg., the amount of variation being thus in- 


| versely proportioned to the speed. 


the position shown in Fig. 1, upon steam being admitted | 


the piston will move to the right, and as soon as it has 

the small port a, steam passes through this port, and 
taking the direction indicated by the arrow flows through 
the porta’ in the slide valve, down through the passage a’, 
and thence rising into the space behind the small piston in 
the upper part of the valve forces it forward, and throws 
the valy 


| 


Torped> Boats.—At Saltonshall Lake two representa- 
tives of the Lake Torpedo Company, the manufactory of 
which is at Hartford, are engaged in experimenting with 
one of the company’s | tive torped The casing isa 
comparatively recent invention, and the object of the ex- 
periments is to improve it in a variety of ways. It is 
made of sheet-iron, is about 25 ft. in length and 18 in. in 
diameter, and is pointed at both ends. The motive power 





e over into the opposite position for the return | js screw, propelled by an engine which derives its motion 


stroke. The steam after actuating the small piston from the generation of gas. The course of the torpedo is 
escapes by the long port a', overlapping the passage / | directed from the shore or vessel from which it is sent by 


in communication with the exhaust port (Figs. 3 and 4 


On the steam entering the slide piston chamber 2 it | of the electricity as it 
closes the valve }, and at the same time opens the valve | dynamite, of which 125 Ib. are used. 


b! connected with it, thus still keeping the chamber 2' in 
communication with the exhaust by allowing the steam 


| 


to pass along the hollow stem of the slide piston in the | 


direction of the arrow, down through the port c into the 
cylinder exhaust. 

The cushioning of the main piston is effected by 
allowing it to travel t the port, thus compress- 
ing the steam enclosed between it and the cylinder 
ends, and also by fresh steam being admitted by the 

i starting port d. The slide valve piston is 


a 
cushioned in a similar manner by allowing the port c in | 


the slide valve face to pass the e in the cylinder 
face, Fig. 3, thus checking the exhaust from the slide 
piston chamber. 


FOREIGN AND COLONIAL NOTES, 
Condensation of Steam.—At the recent meeting of the 








American echanics’ Association, Mr. C. A. Smith, 
of St. Louis, the results of a series of experiments 
made to the temperature of steam — during 
the working of engines at varying speed. @ apparatus 
employed in these experiments consisted of a silver tube, 
6 in. long, # in. in outside, and ,, in. thick, this 
tube being at one end, and having passed through 
it a rod connected by a cam and tooth gear to the index of 


an ordinary pressure gauge, the arrap;ement being such 
that the oe contraction of the silver tube moved 
the index of the c= so indicated the temperature. 


The necessary were obtained by the com- 
parison of the instrument with a thermometer. In 
using the apparatus it was applied to the cylinder, so that 
the exterior of the silver tube was to the steam in 
the cylinder, and when thus applied to the cylinder of an 
eng'ne working slowly, the x of the instrument showed 
during each stroke nearly t 


he whole range of temperature 
variation in the pressure of the 
steam. At higher speeds, however, the of action of 
the index became less. Thus on the 24th of April last the 
ive hauling a a - 
‘ he highest 
The experiments were continued through a run of 
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means of electricity, paying out wire for the transmission 
it advances. The ee power is 

‘orpedoes of this 
kind have been sold to the Russian Government and 
to the Peruvian Government, and some are in course 
of construction for the United States Government. 
Among other experiments to be tried will be one to sub- 
merge the boat and — it when hidden beneath the 
water. One of the gentlemen experimenting at Salton- 
shall Lake, was in Peru some months since explaining the 
working of the torpedoes, and while there a person unfamiliar 
with the invention began experimenting with one of them, 


| and as he failed to remove the dynamite, the result was the 


killing of 14 men. 


Vague LEstimates.—It is surprising how different] 
experts in Isthmus canals the rival projects. M. 
de poops thinks the Chagres Canal will cost about 
4,000,000/., M. Blanchet thinks it will cost 16,000,000I. 
He also thinks the —~ ey Canal will cost about 
1,800,0001. ; and we rm 4 M. de Lesseps will hardly admit 
its costing less than 9,800,000/. Investors must be rather 
puzzled by such , for a margin between rival esti- 
— of 8,000,000/. or 12,000,0007. can scarcely inspire con- 
lence. 


Gas at Dunedin.—Extensive additions and improve- 
ments to the Dunedin Gas Works which are contemplated, 
and a portion of which are in course vf construction, will 
fully meet the reqairements of the city for some years. 
The quantity of gas now required for Dunedin and supplied 
to it is more than five times as great as it was in 1872. In 
the year mentioned the quantity manufactured was 
12,000,000 cubic feet, and this year it will be between 
65,000,000 and 75,000,000 cubic feet, which will be about 
the maximum production of the present retort-house. To 
meet, therefore, an anticipated increase in consumption 
of gas, a portion of a second retort-house will be erected 
during the ensuing summer. ‘This addition when com- 

will be 120 ft. in width between the walls, and will 

e covered with a three-s; roof. The retort benches 
will occupy the central portion of this house, and will be 
covered b cane of 60 ft., while the two outer spans of 
80 ft. ph cover the coal stores, &c. Through each 
shed the coal will be runon an elevated railway, and by 
this means a considerable saving will effected in the cost 
of discharging the coal. Through retorts will be used; 








they will be 20 ft. in length, and will be charged from each 
side of the benches. 

Newfoundland.—Newfoundland has a railway in con- 
templation. A survey has been made of a line, and the 
Colonial Legislature has committed itself to its immediate 
construction. Starting at St. John’s, it passes in a general 
westerly course to St. George’s Bay, onthe west coast. The 
country to be opened up by this railway is well watered and 
well wooded. The highest land actually transversed is 1100ft. 
above the sea, and the total | h of the line will be about 
350 miles, the actual distance from terminus to terminus, 
in a direct line, being 275 miles. Much of the country to 
be traversed has hardly been visited by other white men 
than the surveying party, and it is described as affording 
rich — land, and as containing abundant supplies of 
mine! 


The Caribbean Sea.—The coast survey steamer Blake, 
commander J. R. Bartlett, United States Navy, recently 
returned from a cruise, taking soundings, temperatures, 
&c., in the course of the Gulf Stream, under instructions 
from Mr. C. P. Patterson, ——e of the Coast and 
Geodetic Survey, has brought some interesting data in 

to the depths of the western portion of the 
Caribbean Sea. The depths and temperatures obtained 
last i, in the windward passage, between Cuba and 
San Domingo, were verified, and a few hauls of the dredge 
taken directly on the ridge in this passage. The data 
obtained render it peg | probable that a large portion of the 
supply for the Gulf Stream passes through this passage, 
and that the current extends in it toa depth of 800 fathoms. 
A few lines of soundings with serial temperatures were run 
from Jumaica to Honduras Bank vid Pedro and Rosalind 
Banks, and it was found that the es of 39} deg., 
obtained at all depths below 700 fathoms in the Gulf of 
Mexico and the ibbean Sea, could not enter 


estern Carib 
through this portian of the sea. But the temperature at 
the depth of 


.< capety “a — in Py apes 
passage, between Cuba an i, was found to agree wi 
the normal temperature of the Caribbean Sea and the Gulf 
of Mexico, viz., 394 deg. Soundings were taken between 
Hayti and Jamaica, veer wg H eral depth between 
these islands not exceeding athoms, except when 
broken by a remarkably deep channel connecting the waters 
of the main Caribbean Sea south of St. Domingo with 
those north of Jamaica. This channel runs close to Hayti 
with a greatest depth of 1200 fathoms, and a general depth 
of 1000 fathoms. Its course is northerly along the western 
end of Hayti, where it does not exceed a width of five or six 
miles ; thence westerly, south of Navassa Island, with 
a tongue to the northward between Navassa and Formigas 
Bank, and another to the westward between Formigys 
Bank and Jamaica. 








THE Parent Nut anp Bott Company, LimITED.— 
The London Works, near Birming , have we under- 
stand purchased from the liquidators, the name, goodwill, 
patent rights, leasehold, and freehold land and works, the 

lant, machinery, and stock belonging to the Birmingham 
lt and Nut Company, Limited, Soho Works, near 
Birmingham, which company was incorporated in the 
year 1876, for the wae of developing the business pre- 
viously carried on by the firm of Howl and Salter on the 
same premises. 
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JOY’S VALVE GEAR. 
On a New Reversing and Expansive Valve Gear.* 
By Mr. Davip Joy, of London. 
THE reversing and expansive valve motion, which is the 
subject of the present paper, was originally drawn out by 
the writer in a crude state, but possessing all its present 





elements, in the year 1868-9; and has since been, at dif- | f 


ferent times, the subject of frequent investigation and ex- 
periment on his part. In 1877 he made it a special study, 
first working it out on paper, and afterwards testing all 
the movements and positions by means of models. And 
thus, passing through innumerable forms under the 
correction of various errors of action, it has ended in the 
arrangement which is now submitted to the Institution. 

In passing, the writer may call attention to the fact, that 
this is only one of the many instances where inventions are 
the result of a long course of work, followed in a given and 
definite direction, and with a special end in view. It thus 
helps to disprove the theory of opponents of the patent 
system, who rather characterise inventions as lucky 
chances, which men of scheming brains fall upon without 
expecting it. A few such cases do occur, just te give 
colour to this statement; but even these generally happen 
to men who have been working laboriously on some kindred 
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In the writer’s case, as an engineer, his attention has] 
been specially directed by circumstances, and perhaps 
partly by taste, to the question of the movement of the 
valves in steam and qther engines. As a pupil at the 
Railway Foundry, Leeds, he was thoroughly initiated into 
the mysteries of lead, lap, port, and travel, by the investi- 
gation and observation of John Gray’s valve motion as 
applied to locomotives, the first instance in which expansion 
was so applied successfully. Those who are familiar with 
the ingenious details and perfect action of Gray’s motion 
will not be surprised at the strong bias thus given to the 
writer’s mind in this direction; and the conviction was 
gradually attained by him that the proper distribution of 
the steam in a steam engine is the very life and soul of the 
machine, and that the mechanism for effecting this objest 
cannot receive too careful or too minute attention. 

The great complication of Gray’s motion and the diffi- 
culty of keeping it in order (partly owing to the very per- 

‘fection and refinement of the action), were no doubt the 
causes of its falling out of use, and giving place to others 
more simple though less ect in their action. These 
were again finally superseded by the very general adoption 
of the ‘‘ link motion’’ now employed almost universally by 
English and American engineers, and very widely also on 
the Continent, = with a greater disposition there to 
depart from established usage. To the “‘ link motion’’ the 
writer will refer in the following paper as the most satis- 
tory, because the most generally known, standard of com- 
parison ; and by this pe em he hopes to show that a 
distinct advance has been made in the valve motion now to 
be described. 

The link gear in its turn became the subject of very 
careful practical analysis by the writer, while he had the 
charge of the rolling stock of a railway in the midland 
counties ; where the high price of coke rendered necessary 
a careful attention to economy of fuel consumption. Here 
he personally superintended the ing of numbers of valves, 
worked by link gears of various descriptions ; and arran 
them in many varied positions and proportions, all with a 
view of obtaining an even distribution of steam together 
with an equal lead ; but all these contributed to prove the 


* Paper read before the Institution of Mechanical En- 











gineers, at Barrow. 


well-known fact that it is impossible to gain both, and that 
in setting for one the other is seriously sacrificed ; and furt' 
With Ligh sletos of ed ok oe kak 
ith hi es of expansion, wi! e link gear as 
usually constructed, the lead becomes so excessive, and the 
point at which steam is admitted is so considera 
the beginning of the stroke, that, although the arrange 
ment may answer fairly for high speed engines like locomo- 
tives, it does not give a satisfactory result for slow running 


in advance 


types, such as marine engines ; uently in these an 
additional valve and independent gear are usually employed 
for expansion. 


Hence in later practice, having to design marine and 
other engines, the writer followed up the same course, and 
worked out many varied methods for distributing the steam, 
keeping in view throughout the two leading desiderata in 
designing all machinery—increased simplicity and increased 
accuracy. Among the earliest of these methods was the 
device of giving steam to the first piston of a compound 
engine in the usual manner, and then using this piston as 
the admission valve for the second cylinder, into which it 
passed the steam for expansion. terwards, working in 
an entirely different direction, he employed live steam to 
move the valves, ins of any mechanical connexion at 

This plan, though answering very well in the case of 
reciprocating machines, such as steam hammers, steam 
pumps, &c., failed to give the exact control necessary for 
the valves of engines producing a rotary motion. Finally, 
coming back to strictly mechanical appliances, and using 
both the experience of the past and an increased knowled 
of the action required, he laid down and worked out the 
valve gear which is here described. 

Perhaps this is the place to remark that, though on the 
whole the link motion has held its own so well and for so 
many years, yet, especi during the last few years, the 
endeavour to produce a valve motion at once simpler than 
the link, and free from its inherent errors, has engaged, 
both here and on the Continent, the attention of several 



































engineers whose eminence is sufficient proof of the import- 
ance attached to the subject. 
motions are, on the Continent, the Walschaert gear, and 
that designed by Mr. Brown, of Winterthur ; and more 
recently in England, that of Mr. F. C. Marshall, of New- 
castle, and that of Mr. Kitson, of Leeds. To give eventhe 
shortest possible description of these would be out of phase 
here; but on examination it will easily be seen that the 
rominent aim in each is to avoid the complication of the 
Nonble eccentrics and the link, as well as the various errors 
unavoidable in that system. 3 
Referring now to the author’s valve motion, it may be 
premised that the original intention was to arrange a suit- 
able valve gear for the usual type of overhead marine engine 
abandoning entirely the use of eccentrics, and taking verti 
motion from the air-pump lever, in combination with 
transverse motion taken from the vibration of the con- 
necting rod. It is on this Dangond principle that the valve 
motion is arranged; in other words, the combination of 
two motions ,at right angles to each other, by the various 
proportions in which they are combined, and by the posi- 
tions in which the moving parts are set ‘with rd to each 
other, gives both the reversal of the motion the various 
d s of expansion required. 
The action of the gear will at once be understood and 
followed by reference to the models, or to Figs. 1 and 2, 
representing an ordinary over if ue : other 
diagrams are shown representing a horizontal engine. 
Taking Fig. 1, from a point A in the connecting rod— 
preferably about the middle--motion is imparted to a 
vibrating link B, constrained at its other end to move 
horizontally by the radius rod C. _ From a point D on this 
vibrating link, horizontal motion is communi to the 
lower end of a lever E, from the other end of which lever 
at F the motion is transmitted to the valve spindle by the 
link G. The centre or fulcrum H of the lever E partakes 
also of the horizontal movement of the connecting rod, to 
an extent equal to the eneant of ts view Sere ; 
the centre H is for this purpose carried horizontally in a 
J J, which is curved to a radius equal to the lei of 
link G, connecting the lever E to valve . The 
slot itself is formed in a disc or sheave K, w is con- 
centric with the centre H of the lever E at the moment 


Fe> 


when that lever isin the position given b: 
her at either end of the eylindor, This diso 2 


minent among these | he 


rotated on its centre, so as 
over to either side of the horizontal, b; 
and handwheel L, ey! ey Y curved path tra- 
versed by the centre H of the lever E to cross the horizontal 
centre line and di from it on either side at will. The 
forward or backward motion of the engine is governed by 
giving the slot this inclined position on one or other side of 
the horizontal centre line; and the amount of expansion 
depends on the amount of the inclination, the exactly 
central or horizontal position being “‘ mid gear: In that 
position steam is admitted at each end of the stroke to the 
amount only of the lead, and this is done exactly equally 
on each side of the centre line, the amount of lead bei 
constant for forward and backward motion, and for 
d of expansion. Thus when the crank is set at the 
end of the stroke either , the centre H of the valve 
lever coincides with the centre of the slot, and therefore 
the slot may be moved over from forward to backward gear 
without affecting the valve at all. 

Tt will be seen at a glance that, if the end D of the 
lever E were attached directly to the point A on the con- 
necting rod, there would be imparted to the centre H of that 
lever an ual vibration on each side of the centre of 
thedise K. The extent of peer would be twice the 
versed sine of the arc descri by the end D of the 
lever E; and this would give an unequal and unequal 
cut-off for the two ends of the stroke. But this error is 
corrected by attaching one end D of the lever E to 
the vibrating link B, for while the point A on the con- 
necting rod is performing a nearly true ellipse, the point D 
in the vibrating link B is moving in a figure like an ellipse 
bulged out at one side, and this i ity is so set as to 
be equal in amount to the versed sine of the arc described 
by the one end of the lever E, thus correcting the above 
error, and giving an equal travel to the centre H of the 
lever on each side of the centre of the slot. At the same 
time the error introduced by the movement of the end of 
the valve-link G is correc’ ty curving the slot J to a 
radius equal to the length of G. These two errors may, 
however, be set et each other, and a compremise may 
be made by attaching the end of the lever E direct to the 
connecting rod at A, and allowing the centre H to slide in 
a straight slot. By a just balancing against each other of 
the errors so produced, and by making the centre H of the 
lever E, and the centre of the disc K, to coincide at vary- 
ing points in the travel of the former, a fair motion may 
be got for the forward gear of an overhead marine engine, 
giving a longer cut-off for the up stroke than for the down 
stroke. This is of course at the sacrifice of the backward 
gear, in which the reverse is the case; and the various 
— of expansion are between the two extreme condi- 

ons. 

Referring again to the equalising of the traverse of the 
centre H of the lever E in the slot J, the unequal traverse 
may be either under-corrected or over-corrected by shift- 
ing the point D in the vibrating link B nearer or farther 
from A; by this means a later point of cut-off may be given 
to either end of the cylinder at will, and the engine may 
thus have more steam admitted to one side of the piston 
than to the other ifrequired. The same pr weap A be done 
for the lead. ay oltenag the, position of the crank for 
which the centre H coincides with the centre of the slot 
J, an increased or a diminished lead may be given. The 
central positions and exact corrections are, however, in all 
cases standard and equal. 

Hitherto the centre H of the lever E, which gives motion 
to the valve spindle, has been described as ied‘in a 
curved slot. This plan is given as the most simple to manu- 
facture, and for ess sake has been adhered to through- 
out the description. But if —— the centre H may 

by a radius rod, in the manner shown in Fig. 3, 
for a marine engine. Here the centre H is pntimet by 
a link M, and the other end of this link is ied by a 
weigh-lever N N, whose centre O takes the place of the 
centre of the slot J in the other design. In the central 
position of this weigh-lever, the vibration of the link M 
will make the centre H of the lever E describe identically 
the same are as if moving in the slot J while in its central 
position ; and by rotating the weigh-lever to either side of 
the centre line, the arc described by the link will correspond 
precisely with the curve of the slot in either of its extreme 
| epee as well as in every intermediate position to which 

he reversing lever may be set. 

The proces fer of this motion having now been de- 
scribed, it will be evident that it may be applied wherever 
the link gear is now gupleyes ; with this difference of 
general arrangement, that, where the link gear requires the- 
centre line of the valve to be in the plane which contains 
thecentre lines of the cylinder and crankshaft, this 
requires the valve centre-line to be set in the plane w ich 
contains the cylinder centre-line but is at right angles to 
the crankshaft centre-line ; that is, in a horizontal engine” 
the valve must be on the top of the & yep and in a 

the cylinder, in- 


vertical engine it must be at the front 
stead of at the side. 

Several : Soatenions are shown in the drawings; that ta 
an overhead marine engine is given by Figs. 1, 2, and 3, 
and in the model No. 1. The application to horizontak 
engines, including rolling-mill engines, and all other classes 
of millengine, is given in other diagrams, and in model 
No. 2. The application to locomotives is also represented, 
the oo showing an inside-cylinder cove? por 
KAP Lay oe 
cy. ers. For 8 oug. er 9 arrap: 
ments are the same as shown by model No. 2, nt 


* (The diagrams here referred to by Mr. Joy showed th 
gear as applied by Mr. F. W. Webb to ie naw type of 
locomotives for the London and North-Western 








at & As we intend shortly to illustrate this type of 
engine full: 


» we have it unnecessary to gi ‘ 
ings of the gear here.—Ep, E.] sill A 
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are provided ; 

i gear are 5 tons, 
r. 25 lb., those for the new gear are 4 tons 0 ewt. 

1 qr. 27 b., showing a saving in weight in favour of the 

new gear of 1 bre He ie + te mag 

cent. Thesaving is not in weight, ver, 

ity allowing increased 


6 ewt. 0 


in the greater simplicity of parts, 
facility for tooling and fi 6 wed 
Secondly, by placing the valve in the positions shown, 


namely, front in a marine engine, and on the 
ina horizontal engine, a more simple and easil conateastel 
form of engine is obtained. The cylinders lie closer 
together, so that the engine is shortened in the line of the 
crankshaft. Thus in the marine engine space is gained in 
the engine-room, while in a locomotive cylinders ma 
be got into the confined space between rames ; and, 
the cranks being closer together, room is left for increasing 
the length of the main bearings of thecrankshaft. All the 
centre lines of construction are also either parallel or at 
right anglesto one another. Thus all the parts of an en- 


gine come direct off the tool, and go square together, | gra 


withoutany inclined faces, such as require care in setting 
out, and are more costly in erection. . . 
Thirdly, the new gear is more correct. In point of fact it 
is almost mathematically correct. bere y out the centre 
lines properly, a valve-path diagram is given, where the lead 
and cut-off are exactly equal for both ends of the cylinder 
and remain so in all of expansion to mid-gear ; an 
where the port opens and closes by the amount given as 
lead at equal distances on each side of the centre line. The 
only variation is that the port for the rising stroke, in an 
overhead marine engine, opens a little wider than the port for 
the falling stroke. In practice, however, for setting the 
ves for such an engine, it is only necessary to lift the valve 
on the valve spindle the adjusting nuts, so as to allow say 
4 in. lead for the top and jin. for the bottom. Then the 
points of cut-off will follow relatively in similar pro- 
portion, and valve-path diagrams will be produced, as 
shown in Fig. 9, where the leads and points of cut-off for 
a 48-in. ph of are respectively } in. lead and 37-in. cut-off 
for the rising stroke, as shown by the black line, and } in. 
lead and 35 in. cut-off for the descending stroke, as shown 
by the blue line. These ge me with parallel diagrams, 
taken from a link gear, show the errors of the link 
corrected ; the lead and cut-off with the link being } in. and 
85 in. for the rising stroke, and } in. and 37 in. for the de- 
scending stroke. m this latter distribution of steam, 
Lt Ay the link gear, there is a ter pressure of 
steam to drive the piston down when it is assisted by the 
falling weights, a less pressure for the up stroke in 
which all the ights are to be lifted. This produces the 
result shown in the Table below, as compared with the re- 
sult given by the new gear. 


Table of Total Pressures. 














_ Down Stroke. Up Stroke. 
Tons. Tons. 
if Mean re= 98 | Mean pressure—102 
1| CMveights fall. | “weights lifted = 
Joy's gear we 42 i 2 as 7 
— Total ... 100 
Total ... 100 
. Tons. Tons. 
Mean pressure = 102 | Mean pressure= 98 
(cut-off at37 in.) (cut-off at 35 in.) 
Link gear = tng pe —weights lifted sche 
— Total 96 
{ Total ... 104 











It will be seen that with the new gear the total effective 
pressure is the same in both the up and the down stroke ; 
lero et iat te tie a eee 
particular al per cent. ; an inequali 


w 
nantly to be detaeies still existing even when the 


very 
though 
ull speed. The equalising and relieving of 


engine is at 


the strains by the new gear 
smooth and equal ———— less wear and tear, than 
be ined with the , 





longer dwell of 
d 


and | the valve is being closed, and 


. | the engine, the revolution being supposed to be divided into 


eight intervals. the crank is its top centre, 
the motion imparted to the valve is caused by the centre H 
peat a toa ty i the incline in the slot J, 
while the lever action of E is almost s ed. Daring 
this time the valve is being opened s by the inclina- 
in the valve path diagram. “During ths nett intereal in th 
in t 5 next in’ in the 
down stroke, the centre H of the lever is continu i 
down the incline ; but the lever itself has begun to take action 
as a lever, and this action is counter 4 oo neu- 
tralises, the movement of the centre H. e result is a 
valve, at the time when it is fully 
. During the next interval, the movement of the 
centre H is almost ni? while the lever action of E is fully de- 
veloped, and its motion is at its quickest. During this time 
hence comes the prompter cut 
off. In the fourth interval, the lever action of E con- 
tinues, though its effect decreases, while its 
centre H is now sliding up the inclined slot J; thus 
both are acting in the same direction, but, as one di- 
minishes while the other increases, the result is to main- 
tain the speed of the valve nearly constant, until ap- 
proaching the point E, when a i ble acceleration 
takes place by the centre H sliding more rapidly up the 
inclined slot. This occurs just at the point required for 
the release, which is thus effected by a quick opening of 
the exhaust port. Then for the upward stroke the same ac- 
panes repeated, which we have just described for the down- 
wardone. - 

While the above advantages are gained for the full ad- 
mission of steam, still greater arise as we approach the 
higher es of ex ion. From the constant and un- 
altered lead at all points of cut-off, coupled with the pecu- 
liar acceleration and retardation given to the valve, as 
described above, a sufficiently sati: ry valve-path dia- 
m can be obtained with a cut-off at one-third of the 
stroke, thus obviating the necessity for the employment of 
the usual additional expansion valve and gear. It will be 
seen that the correct lead of jin. (taking the up stroke) is 
maintained, the valve commencing to open about 4 in. before 
the Sanne of the stroke of the piston, and giving a con- 
siderably increased opening for the port, and a smart cut-off. 
Ona parallel diagram taken from a link, the lead, which for 
the full admission was set at }in., is now increased to about 
fin.; and the steam would be admitted to the piston about 


ing is continued for about ten days her, solely in order 
ty hater tn a the garg ets of 
urns on arriving in or i 
and for takin gup-el-wete, will cheg:ho mere eclipamediie, 
with the new gear, as the parts are removable more inde- 
tly of each other; and one great source of wear, 
namely, the eccentrics, is done away with. 


This is also more easy to reverse, requiring less 
poaeed the link-gear ; and the effect on the engine can 
carried much further, as it is only necessary slightly to 


increase the angle of the slot J in order to increase the 
epeinoes Hound, ative the action of the steam on 
the piston, so far that, in whatever position an engine 
might be standing, it would start. Hence, in a marine 
engine it would never be necessary to reverse in order to 

off the bottom centre; and in a locomotive there would 

no need for backing, such as is often resorted to when 
an engine is unable to start, owing to the considerable lap 
given to her valves, for the sake’ of complexing high de- 
grees of expansion. In either case it would only be neces- 
sary to move the seer lever forward beyond the. usual 
full steam notch (for which a provision is made), in order 
to permit the steam to: follow the piston, if ired, for 
even nine-tenths of the stroke; theengine would then have 
power to start, whatever the position of the cranks, or 
whatever the weight of the load. 





CONTINUOUS RAILWAY BRAKES. 

Report on the Brake Trials made on the Lancashire 

and Yorkshire Railway at Gisburn, July 14, 15, and 

16, 1880. 

_ By Caprarn Dovetas Gatron, R.E. 

THE en oy trials took place on the 15th and 16th 
July, but a preliminary trial took place on the 14th, the 
results of which have been tabulated with the others. 

The trains consisted of : 

1. One train fitted with the Eames brake. 

2. Two trains fitted with the Westinghouse brake. 

3. One train fitted with the Sanders brake. 

4. One train fitted with the Fay and Newall brake. 

The trains fitted with the Eames and Sanders brakes, 
and one Westinghouse train had been working on the 
Lancashire and Yorkshire Railway, and one Westinghouse 





train had been working on the Great Northern Railway. 
| The relative weights are shown in the following Table : 




















; 
Weights of ‘Braked Weights. 






































Description of Brake. Vehicles. Vehicles. 
| i Kak 4 tons. cwt. qrs. | tons cwt. qrs. 
Eames train .... ...| Engine and tender ret 2 0 40 15 0 
Train Ay. on 72 18 8 72 18 3 
Experimental van | 9 12 0 
Total we we owe] 188 17 113 13 3 
Sanders train ... .| Engine | 4 0 0 31 15 
Train ° = _ 8 & i 
Experimental van te OT 
Total 121 14 2 | 103 17 2 
Westinghouse * a “os Engine and tender eo 57 10 1 49 0 3 
(Great Northern train) Train at baie . 75 13 #1 69 0 2 
Experimental van S32. .0—4 
Total 1422.15 2 118. 0 5 
TES Ve Es : sack Fits ileal Ls 
Westinghouse deo dee ded «| Engine»... 44 0. 0 27 0 0 
(Lancashire and Yorkshire train) | Train eon ois BH Os pO UE 1 
| Experimental van 9 12 | 
} 
Total os 141 17 0 66: 87: 1 
| 
Fay train ..-| Engine and tender I. 33° 6 0 42° 5 0 
| Train a aa 71 14 «#421 7i 14 «#1 
Experimental van 9 12 0 
| —_— —— 
Total “n | 134 12 1 113 19 1 
1} in. before the beginning of the stroke. Beyond the| Before detailing the results obtained during the recent 


amount thns given as lead, the port is opened very little, 
and almost immediately begins to close again. 

A number of less important but yet valuable points remain 
to be named, but these need not be e upon. 

The new gear is more accessible than the old, as all the 
main working parts are brought down, and out to the 
front, and are close together under the direct in- 
spection of the engineer, and within easy reach for exami- 
nation and oiling. They do not, as with eccentrics, en- 
camber the shaft and main bearings, which are here left 

uite open, and without moving parts about them other 
o A. oo thas : examination of ~ hearers 
on to these important parts more easy. ¥ com- 
plete gear is always in usefal action, and- for 
ranning the very same parts are employed as for forward 
Smee and no others, the difference of direction being 
sim, ue to the altered positions of the parts. Hence 


link gear, fur whioh & complete, sot of conmtlrics, straps, 


g> 


Sa ee 

is, &c., have or 

The whole of these contin oper eg Mer yer 

standing that in forward running motion is not 
is even prejuficial to the action of the fi 





useless, 
gear. In Atlantic steamers, for instance, this useless work- 











trials, I will briefly describe, first the construction and 
1) tion of the various brakes as I understand them, and 
then the condition of the trains and the brake apparatus 
80 far as I could observe them. 

The Eames (Vacuum) Brake.—This brake has two 
brake cylinders on the engine, two on the tender, and one 
on each of the other vehiched: Two lines of'pipe with hose 
and couplings extend throughout the length of the train. 
One pipe fonet the automatic pipe) has a connexion on 
each 8 with a valve box (duplex valve), which box has 
two other pipe connexions, one with a reservoir about 7 ft. 
long by 14in. in diameter, and the other to the brake 
cylinder. The hose couplings of the automatic pipe have 
valves that can be held from closing by hooks, arid are so 
held aes vow urposely closed, as at the rear of the 
train. e porno pipe (called the plain pipe) lias a con- 
nexion directly to each cylinder, and the hose couplings 
between the carriages have valves that close when those 
“Ae eo wenn ions oem 

in engine are two ej ; one a one, 
constantly pogve Bs creating and maintaining the 
pe ee ay Meg ang fy beg yO d the 
other a large one creating &@ vacuum in plain or 
non-automatie pipe when wanted. 
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There are also valves for admitting the steam to the 
ejectors, and other valves to admit air to the two lines of 
pipes, as well as gauges to indicate the degree of vacuum 
in each pipe. ; 
The operation is as follows: The small ejector is started, 
and a partial v is obtained in the automatic pipe, 
valve Sones (duplex valves), and reservoirs. To apply the 
brakes for ordinary purposes, the ejector is operated, 
and a partial vacuum is formed in the plain pipe and all 
of the cylinders, a check valve being put in each duplex 
valve box to prevent air from passing to the cylinders from 
the automatic pipe. f ; 

The brakes are released by letting air into the plain pipe 
and cylinders by means of a valve on the engine. If a 
train Levels in two, the two pipe coupli separate. 
The automatic pipe remains open, and destroys the vacuum 
in the pipe and on one side of a diaphragm in each valve 
box, which diaphragm moves so as to open a from 
the reservoir to the cylinder, thus partially exhausting the 
air and applying the brakes. The brakes on the detached 
portion may be quickly released by simply opening the 
valve of the non-automatic, or plain-pipe coupling, which 
lets air into all of the cylinders. 

Each van has a valve for admitting air to the automatic 
pipe to apply the brakes. 

‘rom the above it will be seen that the brakes are auto- 
matic if a train breaks in two; or; if the automatic pipe 
alone is destroyed. But the brakes will not act with effect 
if the flexible piston of the brake cylinder on any one 
carriage is destroyed; or if the non-automatic pipe is 
broken off, as may be the case inan accident. The flexible 
pistons are of rubber, and exposed, and are therefore liable 
to be damaged. 

Westinghouse (Compressed Air) Brake.—There are two 
brake cylinders for the driving wheels, one for the tender, 
and one for each other vehicle. A single line of 1 in. pipe 
extends the entire length of the train. On the engine, 
tender, and each vehicle is a triple valve having one con- 
nexion with the main pipe, a second connexion toa reservoir 
10 in. in diameter by 2 ft. long, and a third connexion to 
the brakecylinder. On the engine there is a donkey pump 
for compressing air into a main reservoir. The pipe from 
the main reservoir leads to a valve, and thence back under 
the tender. This valve is operated by the driver, who 
by the movement of the valve in one direction admits air 
to the main pipe in order to charge the reservoirs and 
release the brakes, and by moving it in the opposite direc- 
tion discharges air from the pipe to apply the brakes. The 
pipe couplings between the carriages are so constru 
that they cannot be united without making a passage for 
air, and when uncoupled in the ordinary way for breaking 
up trains, no air can escape to apply the brakes; but if a 
train breaks in two, the couplings come apart, so as to 
permit the escape of air and the consequent application of 
the brakes. Similarly, if the pipe is esters. the brakes 
are at once applied. 

The operation is} as follows: The pump is started, and 
air is compressed into|the main reservoir.. When the engine 
is coupled to the train, air passes into the pipe, oo valve, 
and reservoir on each carriage, charging all equally. 

To apply the brakes the pressure is lowered in the brake 
pipe by the driver operating his valve. This causes the 
piston of the triple valve to move so as to open a passage 
for the compressed air from each reservoir to its brake 
cylinder, the piston of which applies pressure to the levers 
and blocks. The brakes are released by admitting air from 
the main reservoir to the brake pipe, which recharges the 
pipe and triple valves and reservoirs ; whilst at the same 
time a passage is opened from each cylinder to the atmo- 
sphere. A cock is placed between each triple valve and the 
main pipe, so that the brake on any icular carriage can 
be put out of use. The brakes of the detached portion of 
a train, if applied, can be released by holding open a valve 
on each brake cylinder. These release valves close automati- 
cally when not held open to release the brakes. There is 
a cock in each van to apply the brakes, and a gauge on the 
engine and in each van to indicate the pressure. In the 
Eames and Westinghouse brakes, so far as automatic 
action is concerned, there is a great similarity. Each has 
a reservoir, valve box, and brake cylinder on each carriage. 
The Eames brake is worked by vacuum, which may vary 
from 7 lb. to 10 lb., and the Westinghouse by compressed 
air at any pressure up to 90 lb. 

Mr. Eames uses diaphragms and flexible pistons of 
rubber, and Mr. Westinghouse metal cylinders and pistons. 
The action of the Eames ‘* duplex valve’”’ and of the West- 
inghouse *‘ triple valve’’ appear to be very similar. 

Sanders (Vacuum) Brake.—This brake has one brake 
cylinder on the engine (in this case a tank engine), and one 
on each carriage; a single line of pipe extends the length 
of the train witha branch to one end of each brake cylinder ; 
from the opposite end of each cylinder a pipe leads to a 
small resérvoir, one for each carriage. 

There is a small hole through the piston in each cylinder 
for the passage of air. , 

When the pipe couplings are being disconnected, during 
the time that a partial vacuum exists in the pipe, there are 





no yalyes to prevent the inflow of air and the consequent | » 


application of the brakes. 

There is a dummy coupling at each end of each carriage 
to close the pipe coupling when not connected to the coup- 
Jing of an adjoining carriage. On the engine there is a 
small ejector which creates and maintains a partial vacuum 
in the main pipe, in each cylinder on both sides of’ the 
piston, and in the small reservoirs on the ¢arriages. 

The operation is as follows : The small ejector is started, 
and a partial vacuum is created throughout thetrain. The 


pe er are applied by opening a valve on the engine or van, |, 


bn lets air into the pipe and cylinders on one side of the 
ns. 
to leak off, but ina length of time greater than the time 
required to make an ordinary stop. When 8 are 
detached from a train the act of uncoupling applies the 


The small holes in the pistons allow the brakes ing 


PARTICULARS OF EamMEs, WESTINGHOUSE, AND SANDERS’ CONTINUOUS BRAKES. 









































—— Eames. Westinghouse. Sanders. 
1. 

Is the engine, tender, and Engine and tender.—No. Yes. Yer. 
each vehicle fitted with a brake | Because the action is other- 
cylinder, having a separate store | wise provided for. 
of power for its operation ? Carriages.—Yes. 

2 

Can the driver oreither of the | Yes. | Yes. Yes. 
guards by @ — operation 
cause al] the brakes to be ap- | 
plied ? | 

3 | 

Can the driverapplythebrakes | Yes. Yes. Yes, 

with any desired degree of force f | 
4, | 

Are the brakes self applied | Yes, provided the severance Yes. Yes. 
by the accidental severance of does not fracture or leave open 
the train? | the plain pipe. 

5. 5 

Do the brakes remain on when Yes. | Yes, No. Because there is a small 
applied by the accidental sever- hole in the piston of each cy- 
ance of the train until purposely liuder which is provided for the 
released ? | purpose of permitting the brake 

power to leak off in a stiort time. 
6. 

Can the engine or any vehicle Yes. (See subsequent re- Yes. No. The brakes are applied by 
be taken from the train without | marks.) Be. the cou and re- 
setting the brakes ? | | main on until they leak off, as in- 

| | dicated in the preceding answer. 
} (See subsequent remarks). 
| 
7. 

Does the brake power remain Yes. (See subsequent re- Yes, (See subsequent re- No. Because, asalready men- 
available on a detached portion | marks.) marks, tioned, the power which sets the 
of the train ? brakes on separation of the 

train leaks off in a short time, 
8. 

Does the destruction of a pipe Not if the automatic pipe is No. No, 
or cylinder (as in case of accident) | broken, hecause it sets the 
on one carriage lessen the effi- | brakes; but if the plain pipe is 
ciency of the brakes on other | broken, or if the flexible — 
vehicles ? is torn, the brakes cannot be ap- 

— on any vehicle, or if they 
ave previously been applied 
they would at once come off. 
9. 

Can the brakes of one vehicle No. (See subsequent re- Yes. 0. (See subsequent re- 

be put out of operation quickly, | marks.) } marks). 


without interfering with the 
brakes of the others? 





10. 

Can a portion of the train be 
intentionally slipped whilst the 
train is in motion, without set- 
ting the brakes, still leaving the 
brake power available on both 
portions ? 





Yes. By releasing the hooks 
which hold back the valves in 
the couplings of the automatic 


pipes. (See. subsequent re- 
marks.) 


No. (See subsequent re- 
marks.) 


No. (See subsequént re 
marks), 





11, 

Are the brakes capable of re- 
peated efficient application 
several times withia a short 
distance, as in et gree 
junctions or stations 


Yes. Degpenien was per- 
formed chie by the large 
ejector and ¥, pipes. The 
vacuum in the automatic pipe 
was much reduced. 


Yes. But the pressure was 
reduced from 80 Ib, to 60 Ib. 


\ 


Yes. But the brakes were 
slow in coming off. The work- 
ing pressure was much reduced. 





12. 

What is the greatest distance 
which can be allowed between 
the brake blocks and the tyres, 
without impairing the effect of 
the brake? 


It was about } in. on an 
average. The. stroke of the 
piston will suffice to move the 
blocks about 4 in. 


The blocks were from about 
qin. from the wheels on an 
average, but the blocks may be 
kept at from iin to fin. dis- 
tant without impairing their 
efficiency. 











It was about }in. The stroke 
of the piston will suffice to move 
the blocks about ¢ in. 





13. 

How many seconds elapsed 
between the time when the en- 
gine driver moves the brake 
handle and the setting of the 
brakes on the first vehicle next 
the engine, and on the vehicles 
in the micdie and rear of the 
train respectively ? 


. There was no means of ascertaining this. 
The shortness of the trains (eight carriages), rendered it useless to make special experiments on 


this point. 





14. 
What is the proportion of 
pressureto the load 
on the braked wheels ? 


Stated at 120 to 125 per cent. 


Stated that it can be varied 
up to 175 per cent. ‘ 


Does not recommend above 
100. per cent. 


There were no ~eans Of ascertaining by experiment the actual pressure on each block, » 





15. 
Has the brake any self-acting 
means of indicating when it is 
out of order? 





A trifling defect would not be indicated imany of the bi 
or re exhibi' 


sudden failure of the main 
will set the brakes, but a 


being applied, or will release th 


except by the diminution of vacuum 


"the Band 


ers and Westinghouse brakes a 


the brakes. With Eames a failure of the grt won 


em if 


set 
of the plain pipe or flexible piston will prevent the 
applied, 





16, 
What is the weight of the 
whole tert Coreen ineclad- 
brake 8, brake levers 
and their connexions on the 
‘engine, tender, carriages and 
vans respectively ? 





This was not ascertained, but it is of material importance in consi loring the advantages of. the 


respective brakes, 
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brakes, which must then be allowed to leak off before the 
vehicles can be moved. The amount of leakage must, 
therefore, be proportioned to two conditions: If it is too 
great it will interfere with the operation of stopping the 
trains ; if it is too small it will cause delay in the shunting 
operations, or in attaching and detaching carriages. 

Mr ders uses iron cylinders with pistons. 

ae Newall (Continuous Hand) Brake.—The Fay 
and Newall brake is applied ae guard only, as a con- 
tinuous brake on a limited number of vehicles, but it is not 
automatic. The conditions of its ae dv not, there- 
fore, admit of strict comparison with the pneumatic brakes. 

Condition of the Trains fitted with Pnewmatic Brakes. 
—I understand that all the trains had been taken from 
regular work. Tho Eames and Sanders trains appeared to 
be newly fitted, but had been running some four or five 
months. The blocks were Sa to the wheels, espe- 
ci in the former. The cashire and Yorkshire 
Westinghouse train was stated to have been in use for 
about two years. The Great Northern Westinghouse was 
aa old train, but I understood that Mr. Westinghouse had 
fitted his latest improvements to it about three months 
ago. The draw-bars were not continuous; the draw-bar 


springs as well as the buffer springs were very weak, and 
orcs esentienel much jolting when the brakes were 
= with full force. 

dependently of the conditions laid down by the Board 


of Trade for railway brakes, there are certain charac- 
teristics which it is desirable to secure, and which may be 
briefly summed up as follows : for instance, is is important 
that the brakes should act simultaneously upon each wheel 
of the train in order to secure the best results in stopping, 
with the least strain upon the draw-bars; and if the brakes 
are to act automati: upon each portion of tho train in 
case of a separation of the couplings, it is obvious that the 
engine, as well as the tender, and every other vehicle, 
— have its own store of power, to be brought into action 
w 
The 


required. 

guards as well as the drivers should have the power 
ing all the brakes ; and the ¢rivers, who stop or 

should be able to apply 

think best, and the 


of 

slow trains for ordinary pu 

their brakes with agile ‘orce th 

brakes should remain on until rel ; otherwise a severed 
i accident by moving on an 


iage should be capable of bei 
ee Ge take eal eee 
on a detached portion of 


a 
may at any time be in the power of the 


case of emergency independently to apply the 


Damage during an accident to the brake on any one 


the brakes on 


On many railways portions of trains are purposely 
slipped. It seems very necessary, therefore, that in such 
cases provision should be made to separate the train with- 
out applying the brakes, at the same time leaving the 
brake force capable of being brought into action at the 
pleasure of the drivers and guards on both portions of 
the train. 

It sometimes happens that the brakes are required to be 
applied several times within a few hundred yards, or to 
control trains in the descent of long inclines. It is essen- 
tial that the brake force should not be exhausted by such 
frequent applications. 

ithin certain limits the distance which can be allowed 
between the brake blocks and the tyres of the wheels when 
the brake is not in operation without at the same time 
diminishing the pressure which can be brought to bear by 
means of the pistons on the blocks when the brakes are 
applied, is a very important consideration. 

f the brake blocks are not capable of being moved well 
away from the wheels, they will be constantly rubbing, 
causing t waste of power in the running of the train. 
Unless the brake cylinders and levers are so proportioned 
that the blocks can be kept more than }in. on the average 
from the wheels, frequent adjustment is required to com- 
pensate for the wear of the blocks ; and unless the adjust- 
ment is carefully attended to, the action of the brakes may 
be very feeble. When the brake blocks can be allowed to 
be in. or more from the wheels it is obvious that in such 
a case the adjustment necessary to compensate for the 
wear of the blocks becomes more easy, and is less frequently 


uired. 

mm - properly proportioning the levers and the size of the 
brake iets to the pressure, a given brake block pres- 
sure J be obtained with any kind of pneumatic brake 
ap us. 

rakes worked by any fluid medium will consequent] 
require larger cylinders when used with a low than a hig 
pressure, the size of the cylinders varying inversely accord- 
me the pressure used. 

he ease, and even safety of a stop, depends upon the 
brakes being applied rapidly and simultaneously on all the 
vehicles in a train. 
_ Inorderto obtain a view of these leading characteristics 
in the brakes upon these trains, certain questions were 
drawn up and submitted to Mr. Eames, Mr. Westinghouse, 
and Mr. ers. The replies had reference, in some cases, 
to what the brakes might be arranged to accomplish rather 
to their actual capabilities as fixed on the experimental 
trains, and the précis on the ey  — shows the actual 
characteristics of the brakes, as T understood them to exist 
on those trains : 

observations occur on these answers : 





carriage should not destroy the efficiency of 
other carriages. 





carriages could be taken from the trains without setting 
the brakes, it is to be observed that with the Eames brake, 
by freeing the valves of the automatic couplings from their 
hooks, it might be possible to separate the couplings so 
quickly that the brakes would not go on; but if the 
couplings are separated slowly the brakes would go on and 
have to be released by opening the valve of the plain pipe, 
which would destroy the power on the detached portion. 
With the Westinghouse brake, as stated in the description, 
the separation of the couplings, in the ordinary manner, 
closes valves that retain the air. Mr. Sanders stated that by 
special arrangement this could be provided for in his brake. 

In regard to question 7, viz., as to the length of time the 
brake will remain on a detached portion of train, in both 
the Eames and Westinghouse brakes the power would 
remain available on the detached portion of the train for a 
considerable time, provided there was no lea in the pipes. 

Mr. Westinghouse further makes a provision to keep the 
brakes from going onif there is a leak in the pipe of the 
detached portion. I did not notice any such arrangement 
in the Eames brake; and in the absence of such a pro- 
vision, if a leak occurred in the automatic pipe of the 
detached portion of the train, it would be necessary to 
destroy the vacuum in that portion of the train to prevent 
the brakes from going on. 

It will be further seen, in regard to question 9, that 
the Eames and Sanders brakes on their trains did not 
admit of the brake of one vehicle being put out of operation 
without interfering with the brakes on other vehicles. _ Mr. 
Eames and Mr. Sanders stated that by special apparatus 
this might be provided for, but Mr. Sanders prefers not to 
add complications to effect this. 

The Westinghouse and the Sanders brakes on the experi- 


mental trains did not fulfil the conditions suggested in 
question 10, viz., that if a portion of the train inten- 
pag | slipped, the brake power should be left available 
on both portions ; but Mr. ders stated that special ar- 
rangements could be introduced to effect this, although he 
did not think it advisable. 

Mr. Westinghouse stated that an a ent to effect 


this is in actual operation in trains fitted with his brake on 
the Brighton and Great Eastern Railways, and in France. 
As the distance of the blocks from the wheels, 
the method adopted to hang the brakes in the Eames and 
Sanders trains, tended to bring the blocks very close to 
the tyres at the upper part, although the mean distance 


was that before mentioned. 
ders stated that the method of 


Mr. Eames and Mr. 
me brake blocks in these trains was not that advo- 
them. 


cated by 





The foll . 


As regards 6th question as to whether the engine or 


It is desirable in any fature comparison of brakes to clear 
up all the points above alluded to by actual experiment. 
(To be continued.) 
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THE IRON AND STEEL INSTITUTE. 


Tue members of the Iron and Steel Institute next 
week hold their summer meeting at Diisseldorf, to 
which town it will be remembered they last year 
received a hearty invitation from the proprietors of 
the leading iron and steel works in Rhenish Prussia 
and Westphalia. The visit to Diisseldorf is ren- 
dered icularly opportune from the nature of the 
Exhibition now being held there, this Exhibition 
abounding in objects of special interest to all con- 
nected with our iron and steel industries. That the 





Village of 


meeting will be a highly successful one there is no 
room to doubt, the only fault of the programme 
being that there are so many works thrown open 
that members must have suffered much embarrass- 
ment in selecting the excursions they intend to 
patronise. 

The serious business of the meeting does not com- 
mence until the morning of Wednesday, the 25th inst., 
but on the previous evening, there will be a concert 
at the Tonhalle, to which the members are invited. 
On the Wednesday the morning will be devoted to 





the reading and discussion of papers, while the 
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THE GUTEHOFFNUNGSHUTTE, OBERHAUSEN, RHENISH PRUSSIA, 


REFERENCE. 

I. Gutehoffnungsbiitte : 

a Hammer shop. 

b. Boiler shop. 

c. Foundry. 

d. Machine shop. 

e. Workshop for constructing bridges. 

J. Gas works, 

g. Stables. 

h, Warehouse. 

4. Pattern shop and steam sawmill. 
IL, St. Antony Foundry: 


‘oun 
IIL. New-Essen: 

Works for the manufacture of firebricks. 
1V. Rolling Mill of Oberbausen: 


e. Three repair shops. 
J. Eating and lodging house for 300 men, 
, _ 9- Testing machine. 
V. Iron Works of Oberhausen: 
a. Ten blast furnaces. 
b groups of steam boilers. 
c. Blowing engines, 
d. Coke ovens, 
e. Two ore sheds. 
J. Ore and limestone yard. 
g. Three hoists for lifting the ores. 





h, Apparatus for washing coal. 
‘ = Sane 
. Three repair — 
1. Apparatus for s ow Sone 
m. ee and | -house for 130 men. 
VL. Iron and Steel W of Neu Oberhausen: 
a, Two a works. ; 
bd. Rolling ‘or large merchant shapes and steel rails, 
c. Merchant mill for small bars. 
d, Two Bessemer works. 
e. bens = oN 
J. Two repair shops. 
g. Eating and lodging-house for 400 men, 
VIL Coal Mine of Oberhausen : 
Two pits. 
VIIL Place for slag and cinders. 
IX. Coal Mine of Osterfeld: 
a, Two pits. 
b. Two apparatus for washing coal. 
c. Two water reservoirs. 
@, Four blocks of coke ovens. 


e. Water works. 
X. Projected blast furnaces: 
a. Four blast furnaces. 
b. Two apparatus for washing coal. 
c. Blast —e. 
d. Three — of coke ovens. 





afternoon (after a luncheon at the Tonhalle, at the 


invitation of the German Iron Trade) is to be spent 
at the Exhibition and in visiting works in the neigh- 
bourhood of Diisseldorf. A single afternoon is a 
very short time to devote to either of these objects, 
but no doubt a large number of those taking part 
in the meeting will arrive in Dijsseldorf early in the 
week, and will thus be able to examine the Exhibi- 
tion at greater leisure. ‘Those whose time is limited 
may with advantage refer to our articles on page 
419 and 452 of our last volume, as they will thus 
be rendered familiar with the general arrangement 
of the Exhibition, and will have their attention 
specially directed to the objects of chief interest. 

n the evening of Wednesday the annual dinner 
of the Institute will take place, 

On Thursday, the 26th inst., the morning is, as 
on the previous day, to be devoted to the reading 
and discussion of papers, while in the afternoon, 
after luncheon in the Tonhalle, there are to be three 
alternative excursions, Of these the first will be 
to the Rhenish Steel Works (where the basic process 
of dephosphorisation is in operation), the Phoenix 
Iron and Steel Works, and the Rhenish Prussian 
Colliery, where there are special appliances for dress- 
ing coal. The second excursion is to the Gutehoff- 
nungshutte (Works of Good Hope), where there 
are blast furnaces, rolling mills, and steel works to 
be examined ; while the third excursion is to the 
Grillo Funcke Company’s plate mills, the wire works 
of Messrs. Boecker and Co., and the collieries of the 
Consolidation and Gelsenkirchen Mining Com- 
panies, In the evening a concert will take place at 
the Tonhalle. 

On Friday, the 27th, the morning will be again 
devoted to the reading and discussion of papers, 
while after luncheon in the Tonhalle there will, as on 
the previous day, be three alternative excursions 
open to the members. Of these the first will be 
to the Bochum Iron aud Steel Works, the second to 
the works of the Union Dortmund Company, and 
the third to the works of the Hoerde Company, 
where also the basic process of dephosphorisation is 
being carried out. As on the T y a concert 
at the Tonhalle in the evening will conclude the 


ype for the day. 

e papers set down for reading and discussion 
on the mornings of Wednesday, Thursday, and 
Friday form an excellent selection, and all deal 
with matters of importance. They are as follows: 


‘On the Hardening of Iron and Steel: its’ Causes and 
Effects,” by Professor Akerman, Stockholm (adjourned 


mn). 
**On the Progress of the German Iron and Steel In- 
dustries,”” by Dr. Hermann Wedding, Ministry of Public 
Works, Berlin. 
**On the Construction and Use of Iron Permanent 
se i by Herr Gruettefien, Ministry of Public Works, 


‘On the Development of the Blast Furnace in Germany, 
with Special Reference to the Circumstances of Luxem- 
bourg and Lorraine,” by Herr Schlink, of the Friedrich- 
Wilhelmshtitte, in Mulheim, Ruhr. 

‘On the Coal and Coke Trades of Rhineland and West- 
p ” 

‘On the isation of Iron in Germany,’’ by 
Herr J. Massenez, of the Hirde Works, Westphalia. 

Generating Furnaces,”’ by Herr F. Liirmann, 

Osnabriick. 


On es Casting Apparatus for the Bessemer Pro- 
fessor Akerman, Stockholm. 

On Corrosion in Iron and Steel,” by Mr. William 
Parker, of Lloyd’s. 

The concluding day of the meeting, Saturday, the 
28th inst., is to be devoted to an excursion of an 
unprofessional character, namely, a trip up the Rhine 
to Coblentz. From Disseldorf the members are to 
be conveyed by special train to Bingen (a stop bein 
made on the way at Rolandseck for luncheon) an 
at Bingen the party are to embark in saloon steamers 
for conveyance by river to Coblentz. At Coblentz 
the castle is to be visited and also the cellars of 
Messrs. Deinhard and Co., while in the evening the 
members will be the guests of the German [ron 
Trade, at a dinner to be held in the hall of the 
Shooters Company, after which the party will return 
to Cologne. 

We have above given a general s of the 
proceedings during the ensuing meeting, and we now 

ropose to supplement these particulars by some in- 
Nenetien respecting several of the leading works 
to be visited. The present notices do not profess to 
be detailed descriptions of the establishments to 
which they relate, but we believe that, taken in 
conjunction with the plans which we have engraved, 
they will be of some service to those who are visiting 
the district for the first time, while to those of our 
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readers who are not taking part in the meeting, they 

will convey an idea of the extent of the establish- 

ments to be visited. 

Tue GUTEHOFFNUNGSHOTTE MINING AND SMELTING 
The relative 


Company. 
sitions and general arrangement of 
the works of the Gutehoffnungshiitte Mining and 
Smelting Company are shown by the plan which 
we give on page 143, this plan giving a fair idea 
of their great extent. The company are the suc- 
cessors to the firm of Jacobi, Haniel, and Huyssen, 
which was established in 1808, the transfer of the 
ag a to its present owners having taken place 
in July, 1872. The works comprise a number of 
different establishments and mines which are con- 
nected by 164 miles of railway. The references given 
with the plan on page 143 will explain the character 
of a number of these establishments, while in addi- 
tion to these the company possess shipyards at 
Ruhrort, mines furnishing blackband ore at Neu 
Essen, near Essen, and the Ludwig coal mine, near 
Essen, producing steam coal. Of the works shown 
in the general plan on e 143 we may give some 
particulars, dealing with them in the order in which 
they are named in the references. 

L The Gutehoffnungshiitte, at Sterkrade, are 
works where stationary, pumping, winding, and 
marine engines of all sizes are turned out, and where 
most of the machinery required at the other estab- 
lishments of the company is constructed. Besides 
the fitting and machine shops the works include a 
large foundry, a forge, boiler shop, and large shop 
for bridgework, where a number of important bridges 
and other structures have been built, A large float- 
ing dock for the imperial marine is now in course of 
construction, The plant of the works includes one 
charcoal furnace, five cupola furnaces, two reverbera- 
tory furnaces, seven steam hammers, eighteen steam 
engines of 600 aggregate horse power, and twenty- 
two boilers, 250 machine tools, and one sawmill. 

II. The St. Anthony Foundry is devoted to the 

production of projectiles and engine castings, the 
projectiles being turned out either as plain castings, 
or fitted with lead rings, &c., — for use. 
The next establishment in the list (III)., at Nen 
Essen, near Oberhausen, is a firebrick manufactory, 
and provides firebricks of all kinds for the other 
establishments of the company. Its plant includes 
10 kilns and brickmaking Pa driven by two 
water-wheels and an engine of 12 horse power. 

IV. The rolling mills at Oberhausen produce rails, 
bar iron of all kinds, including a number of special 
sections, and iron and steel plates. The plant in- 
cludes 58 puddling furnaces, 38 welding, and 7 re- 
heating furnaces, 13 rolling mills, 49 boilers, 
14 steam hammers, and 36 steam engines of 1865 
horse power in the aggregate, besides two water- 
wheels, At ashort distance from these works are 
(V.) the iron works of Oberhausen, where there are 
10 blast furnaces, 34 hot-blast stoves, 490 coke 
ovens, 57 engines of 3200 aggregate horse power, 
and 82 boilers, besides nine locomotives, The plant 
also includes coal sifting and washing apparatus. 
Both native and foreign ores are used at these works, 
the former being obtained from the mines of the 
company in the districts of Nassau, Wetzlar, Siegen, 
Essen, &c. For the Bessemer iron, the ores used 
are partly African ores from the Mokta-el-Hadid 
Company, of Bona, and partly Elban and Spanish 
ores, ‘The blast furnaces at these works supply all 
the pig required at the other works of the company, 
their output being about 125,000 tons per annum. 
These works are only about five miles distant from 
the Rhine, so that they are favourably situated for 
obtaining foreign ore. 

VI. The iron and steel works of Neu Oberhausen 
closely adjoin the} iron works just mentioned, and 
they include appliances for the manufacture of both 
Bessemer and open hearth steel. Thus the plant 
includes 4 Bessemer converters, 1 Siemens-Martin 
furnace, 40 puddling furnaces, 23 welding furnaces, 
8 rolling mills, 11 steam hammers, and 34 steam 
engines, of 2240 aggregate horse power. The works 
are capable of turning out per annum 40,000 tons 


altimately its output is expected 


and coke ovens, 
XII. on the plan are workmen’s colonies. 


and the works employed some 6210 workmen. The 
production in 1879 amounted to: 
tons. 

Coals 374,300 
Coke a pe és =e 155,000 
Pig iron and ferro-manganese ... 105,900 
Ingot steel ... “ sa al 35,500 
Blooms me as 32,100 
Rails and sleepers ob 33,200 
Bars, angles, T-irons, &c. nd 20,000 
Plates ne +4 ia de 2,680 
Cast-iron goods ... i ove a 4,230 
Engines, forgings, boilers, &c. ... ose 5,370 
Iron, bridge, and roof work és0 6,280 


The total ground property of the works amounts to 
1483 acres, and 1,519,423 square feet are under roof. 

The coal mines of the Gutehoffnungshuitte, situated 
in the southern part of the Westphalia coal district 
near Mijlheim-on-the-Ruhr, extend over an area of 
30.7 square miles. The iron mines of this concern 
are distributed in almost all the famous iron dis- 
tricts in the neighbourhood; there are some in 
Nassau, in Siegen, Bavaria, on the Eifel, &c., with 
a total area of 655.6 square miles. Very fine and 
exceptionally free of copper and poy are the 
spathic iron ores from Siegen, as well as some ores 
from the Heinrich mines near Limburg containing up 
to 40 per cent. of manganese. The eight blast fur- 
naces which are constantly at work out of the ten pos- 
sessed by the works, produce in 24 hours about 
400 tons of pig iron; this requires some 900 tons of 
ore, 530 tons of coke, and 300 tons of limestone, 
and produces about 530 tons of slag. Large accom- 
modation for moving these quantities are necessary 
even at the works, and the Gutehoffnungshiitte 
owns some 282 trucks of 10 tons each. During the 
present year the number of workmen has increased 
to over 7000, but in the best times over 9000 have 
been employed. 


Tue Works oF BorckeR AND Co., AT SCHALKE, 
WESTPHALIA, 

These works, belonging to a company founded in 
July, 1870, consist of puddling works, rolling mills, 
wire works, and works for the manufacture of wire 
nails, which after the amalgamation in July, 1870, 
were extended and started in actual work in March, 
1871. At that time they employed but 190 men, 


and produced about 2362 tons of finished goods of a 
value of 27,145/. 
extensions of the works became necessary, and again 
during the first four months of this year the works 
have been materially increased. At present there is 
an area of 128,630 square feet under roof, and there 
are 625 men employed, while it is anticipated that 
the production will this year reach 19,500 tons. The 
works have direct connexion with the Bergische- 
Miirkische, 
ways, and have during the last few years exported 
to all countries of Europe about 70 per cent. of their 
total production. 
how, even through the bad years of 1874 to 1877, 
there has been a constant, steady, though very small 
increase in these works, while since then they have 
grown more rapidly. 
have considerably decreased, and in 1879, with 458 
workmen and a yearly production of 13,214 tons, the 
market value of the turn-out was only equal to that 
of 1874, when 9544 tons were produced by 364 work- 
men, Thus in 1874 one ton of goods from the works 
of Boecker and Co. had an average market value of 
136.4/., while in 1879 it was worth only 98.6/. 
following tabular statement gives the number of 
men employed, together with the quantity and 
value of the products for the ten years 1871-80: 


Already in 1872 considerable 


Cologne-Minden, and Rhenish Rail- 


It will be interesting to notice 


The prices earned, however, 


The 








of Bessemer rails, 30,000 tons of iron rails, 10,000 
tons of iron and steel plates, and 25,000 tons of 
merchant iron and iron for bridgework. Not far 
from the steel works is the coal mine of Oberhausen 
(VIL.), which has a present output of about 1500 tons 
per day, this coal being all used at the works of the 
company. The plant at this mine includes 3 wind- 
ing engines, | pumping engine, 4 smaller engines, 
and a main engine, the aggregate power of the 
engines being 800 horse power. 





| } 
-. | Number of Men : 
Year. | Employed. Production. | Value. 
tons. £ 

1871 190 2,362 27,145 
1872 280 5,512 97,589.4 
1873 340 6,947 139,129.5 
1874 364 9,544 130,165.9 
1875 380 8,874 104,123.4 
1876 383 9,106 94,769.4 
1877 397 10,373 93,961.5 
1878 408 12,166 126,915.8 
1879 458 13,214 130,328.9 
1880 625 








Another coal mine, the Osterfeld (IX.), is now 











producing 200 tons of excellent coal per day, but 
to reach 1500 tons 
per day. Its plant includes coal washing machinery 
The two tracts marked XI. and 


Altogether, the company possessed in 1879 in all 
160 steam engines, 32 steam hammers, 9 locomotives, 
240 steam boilers, of a total of 12,000 horse power, 


The puddle works and rolling mill contain 26 
puddling furnaces, five reheating furnaces, one 
forge train, three wire mills, four steam hammers. 
and a new wire mill on Boecker’s patent system, 
Each set of rolls is driven by an engine of 80 horse 
power, and this plant is laid out specially for the 
production of all kinds of rolled wire, of both iron 
and steel of from } in. to § in. in diameter. Of the 
total production 60 per cent. are sold, while 40 per 
cent. are further treated in the works and used for 
the manufacture of nails, &c. 

In the wire drawing works all kinds of iron and 
steel wire from ,,in, to }in. are produced on 82 
coarse and medium, and 72 fine machines, In this 
department the principal products are telegraph 
wires, cable and rope wire, spring wire, wire for 
screws, nails, pins, for binding, wire woven goods, 
&c. A pair of 170 horse power coupled engines 
serve as driving power, and there are several wire 
heating furnaces, and one wire washing apparatus at 
work. In the galvanising works there are four 
complete galvanising plants with together 72 drums, 
two wire straightening machines, Boecker’s patent, 
and two steam engines This plant is capable of 
zincing 25 tons of wire in 24 hours, all classes of 
wire being treated here from the finest binding and 
weaving wire to telegraph and cable wires. 

In the wire nail works, all kinds of square and 
round wire nails from } in. to 10 in. long, and with 
all kinds of heads, are produced. The 53 nail 
making machines turn out about 10 tons of nails 
a day, the driving power being supplied by a couple 
of 70 horse power engines, 

There are in addition two engines driving the 
twelve tools in the mechanics’ shops, steam of 56 Ib. 
being supplied to all engines by a set of 32 steam 
boilers with 10,549 square feet of heating surface. 
As will be seen from the foregoing particulars the 
works are not striking for their magnitude, but they 
will prove of considerable interest to all interested 
in wire manufacture and wire industry. 


Tue Bocoum Works. 


The well-known Bochum Steel Works (Bochumer 
Verein fiir Bergbau und Gusstatilfabrikation) date 
from the es 1842, when they were established by the 
late Mr. Jacob Mayer, who remained their sole pro- 
prietor until 1847. In that year Mr. Mayer entered 
into partnership with Mr, E. Kiihne, the firm 
Mayer and Kiihne continuing the proprietors until 
1854, when the works were taken by the present 
limited company. Of this company Mr. L. Baare 
has from the first been the general manager, while 
the position of technical manager was retained by 
Mr. Jacob Mayer until his death in June, 1875, 
since which date it has been held by the present 
manager Mr, Helmholtz. For the first twenty-one 
years 6f their existence the works were devoted 
solely to the production of crucible steel, but in 
1863 the Bessemer process was taken up, and ten 
years later, in 1873, the Siemens-Martin process was 
also brought into operation. 

For very many years past the Bochum Works 
have had a special reputation for their steel castings, 
the method of producing successfully such castings 
in moulds being due to Mr. Mayer, whose methods 
were carried out in England and France respectively 
by his licensees, Messrs. Naylor, Vickers, and Co, 
(now Messrs. Vickers, Sons, and Co.), of Sheffield, 
and Messrs. Holzer and Co., of Unieux. Notwith- 
standing the energetic competition which has of late 
years sprung up in the production of steel castings, 
the Bochum Company have always succeeded in 
retaining a foremost position, and at the various 
international exhibitions where their products have 
been shown, they have always been of exceptional 
excellence. The largest casting they have so far 
produced is a steel bell weighing 15 tons. 

The Bochum Company raise a considerable portion 
of their own iron ore and the greater part of their 
coal. ‘Their collieries consist of three combined pits 
—Maria, Anna, and Sternbank—situated a little over 
three miles from Bochum, and connected with the 
works by a railway. From these pits about 1000 
tons of coal are raised per day. In connexion with 
the collieries is an excellent coal-washing plant on 
Mr. Luhrig’s system, and also a number of coke 
ovens ; while there are also coke ovens at Bochum. 
The coke produced is of good quality, yielding not 
more than 43 per cent. of ashes. 

The iron mines of the company are in Siegerland 
and yield a spathic ore used in the manufacture of 
spiegeleisen, while other ores are obtained from 





Germany and also from Spain and Africa. There 
are two blast furnaces at Boshean producing from 











Aue. 20, 1880.] 


ENGINEERING. 





145 








1400 to 1500 tons of Bessemer iron per week, while 
the company have also two other blast furnaces 
accompanied by coke ovens) at Miilheim, near 
Sse. but these latter furnaces are at present 


out of blast. Besides the Pig iron of their own 
make the company use pig obtained from England 
and Siegerland. 


Of the general arrangement of the Bochum Works 
an idea can best be gained by examining the plan, 
with its references, which we subjoin. The Bessemer 
department formerly comprised three pits with 
seven converters, but two of these pits have been 
thrown out of use, the newest pit wita its con- 
verters being sufficient to supply the requirements 
of the works. With this pit the greatest number of 
blows which have been made in one day of 24 hours, 
is 56. The positions of the Siemens-Martin and 
the crucible steel department will be seen from 
the plan; the former contains eight furnaces, of 
which six are inregular use. The crucible steel de- 





artment formerly required 1200 crucibles per day, 
Put of course the introduction of the Siemens- 


each 5-ton hammers. The second forge is a building 
constructed entirely of wrought iron, and it is 
adapted for heavier work, it containing three steam 
hammers, of which the largest weighs 20 tons. The 
two other hammers are used for forging tyre blanks. 

The remaining departments comprise the smiths’ 
shop for wheel centres, which contains 12 steam 
hammers, 70 smiths’ fires, and 6 heating furnaces ; 
the spring department, which is well fitted up for 
producing springs of all kinds and particularly for 
railway purposes; the turning shops, which include 
four different buildings and in which twenty sets of 
wheels and axles (the wheels being either cast steel 
or having welded centres fitted with steel tyres) can 
be turned out per day; and the gun turning shop, 
in which the heavier forgings are finished and both 
heavy and light ordnance are produced. Besides 
these manufacturing departments there are the iron 
foundry and the repairing shops, where all repairs 
are done and where any new engines or machinery 
required are also made. 

We may add that altogether the present plant of 
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WORKS OF THE BOCHUM IRON AND STEEL COMPANY. 


Martin and Bessemer processes have materially re- 
duced the demands upon this department. 

The rolling mill contains two rail mills, two tyre 
mills, and smaller rolling mills for producing spring 
steel, rails of light section, &c., the fatter mills being 
contained in the oldest department of the works. 
The larger rail mill has two completely independent 
trains of rolls, and it is capable of turning out about 
750 rails in 12 hours, while it is also engaged in 
rolling longitudinal sleepers from ‘ingot iron.” 
The other rail mill was formerly employed as a 
puddled bar train, and it is now used for producing 
rails of from 341b, to 401b. per yard, of which it 
turns out from 400 to 600 per day of 1Zhours. The 
mill is also capable of producing about 2000 cross 
sleepers in the same time. The tyres are rolled on 
two of Jackson’s tyre mills, each of which can 
turn out about 150 tyres per day of 12 hours. A 
noticeable feature in the plant of the rolling mills is 
the arrangement of reheating furnaces, these being 
constructed so that the ingots or tyre rings, as the 
case may be, gradually pass from the coldest to the 
hottest part of the furnaces. This arrangement of 
reheating furnaces is one which originated at 
Bochum, and which is.now very generally used in 
German steel works. 

‘There are two steam hammer forges, of which 
one is devoted to producing railway axles, and other 
forgings up to 5 tons weight. In this forge there 
are thirteen steam hammers, the two largest being 





the works includes 105 steam engines; 38 steam 
hammers; 320 machine tools; 80 cranes; 150 steam 
boilers ; 30 melting furnaces; and 102 reheating 
furnaces. Upto the present the monthly output 
has never exceeded 9000 tons of finished products 
but the plant is capable of a considerably increased 
production without any additions being made to it. 
At the blast furnaces and steel works there are em- 
ployed above 3300 men, while about 1200 men are 
employed at the collieries and 450 at the iron mines, 
making a total of 4950 men. There are in connexion 
with the works about 9} miles of standard gauge 
and 5 miles of narrow gauge railways, on which 
lines seven standard gauge and seven narrow gauge 
locomotives are employ 

The Bochum Company pay special attention to 
the accommodation of their employés, and with a 
view of providing them with comfortable homes at 
a moderate cost, they have erected three series of 
dwellings. One of these series, ially intended 
for the married workmen with families, consists of a 
number of cottages forming the village of Stahl- 
hausen, while for the unmarried employés large 
barracks have been erected in which 1200 single 
men can obtain good and economical lodging and 
board. The third series of dwellings consists of a 
square containing houses for the clerks and foremen 
with their families. There are also established shops 
conducted under the supervision of the company, 
at which the employés can obtain good provisions 





at reasonable prices, while lastly the company pro- 
vide for the support of aged or invalid servants and 
the assistance of their families. 




























































WonRKS OF THE HOERDE BERGWERKS UND HvuTTEN 
VEREIN. 

These works, founded in 1839, and since 1852 the 
property of a limited company, consist—exclusive of 
several iron mines in Westphalia and Nassau—of 
three more or less independent establishments, all 
situated in the vicinity of the town of Hoerde 
in Westphalia, Our plan on page 147 shows the 
general arrangement and extent of these works, 
they being, first, east of Hoerde the Hermanns- 
hiitte ; secondly, west of Hoerde the Hoerde Iron 
Works, and, thirdly, the Mining Administration. 
As will be seen from our general plan all these 
works are connected to each other as well as to the 
Bergische-Miirkische and Rhenish merits Py railway 
lines, and the company owns a considerable number 
of locomotives, and some 90 railway wagons and 
car3. Each of the three establishments has at- 
tached to it a colony of workmen's dwellings with 
gardens and small plots of land, all dwellitigs being 
provided with water, and having outhouses for pigs, 
goats, &c., attached to them. There are in all be- 
longing to the Hoerde Works some 305 large and 
41 small dwellings, and accommodation for 300 
single men in barracks. Most of the houses are 
built for four families, with separate entrances, 
stabling and garden for each. 

The — products of the Hoerde Works are 
pig iron, rails, and other rolled bars and railway 
wheels in iron andsteel. The Thomas and Gilchrist 
process is in full work at the Hermannshiitte, and 
some excellent specimens of pig, rolled bars, basic 
bricks, &c,, are shown at the Diisseldorf Exhibition. 
The works employ at present altogether about 
2640 men, and possess steam power of an aggregate 
of 5900 horse power. The yearly production of 
pig amounted to 66,578 tons in 1879, while 40,064 
tons of finished goods were manufactured at the 
works. The products of these works find their way 
all over Europe, and even England, France, and 
a A are buyers of Hoerde products. 

We give below, some particulars of each of the 
three establishments, and by reference to the plans 
of the Hermannshiitte and the Hoerde Iron Works 
on page 146, avery fair idea of these important and 
large works will be obtained. 

I. Hermanashiitte.—At the rolling mill establish. 
ment of the Hoerde Works are the chief offices 
of the company, these together with the shops, 
furnaces, &c., covering an area of 652.1 acres. 
To these works belong: 8 locomotives and portable 
engines; 86 steam engines and steam lifts; 33 steam 
hammers; 101 steam boilers; 15 rolling trains; 
102 welding, heating, and puddling furnaces; 4 
puddling furnaces for foundry iron; 14 kilns for 
firebricks, basic liners, and limestone; 9 cupolas; 5 
Besssemer converters; 3 hydraulic presses; 4 edge 
runners; 4 pug mills ; 5 centring machines for 
tyres; 159 tools for wheel manufacture and general 
work ; and 90 wagons of 5 and 10 tons. The rail- 
way line belonging to this establishment, joining the 
coal line to the Hoerder coal mines and connecting the 
furnaces with the Bergische-Mirkische and Rhenish 
Railway, shown in the general plan on page 147, 
occupies 6.67 acres of ground. Two workmen’s 
colonies, called Clarenberg and Jacobskramp, only 
occupied by workmen belonging to the Hermanns- 
hiitte, are quite separated from Hoerde, being 
situated to the south of it. These two colonies 
contain together thirty-four large houses, solidly 
built with tiled roofs, and having water laid on from 
the Ruhr water works, while there are outhouses and 
a garden to each house, Altogether the 34 houses 
containing 111 large and 4] small dwellings occupy 
an area of 14.18 acres. Besides these there are ten 
large houses in Hoerde containing 45 a dwell. 
ings, and a barrack built near the Remberg, 
giving lodging for 300 single men, these houses and 
the barrack together occupying with garden spaces, 
&c., 2.14 acres, Moreover, the officer’s houses in 
Hoerde, with gardens, stabling, &c., occupy = 
acres, while the directors house with garden, stab’ 
&c,, in Dortmund, contains 0,62 acres. In addition to 
these ew there belong to the Hermannshiitte, a 
water and steam flour mill in Hoerde, a quarry near 
Holzen, and some sand-pits near Ewing, comprising 
together 1.70 acres, making a total ground property 
for the Hermanshiitte of 79.7 acres. 

II. Hoerde Iron Works.—These works, which are 
situated to the west of Hoerde, and are con’ 
with the Hermannshiitte, the Bergische-Markische, 
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WORKS OF THE HOERDE COMPANY, WESTPHALIA. 


REFERENCE. 
a a, Plate rolling mill. 
0d. New puddle works. 
c. Wheel works 
dd. Cast steel works. 
e ¢. Rail and sleeper mill 
77. Steel rail rolling mill, 
99. Firebrick works. 
H H. Steam hammers. 
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THE HOERDE IRON WORKS. 
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and Rhenish Railway and also the Hoerde coal 
minee by private railways, constitute the blast 
furnace vateblishment of the concern, Their plant 
includes § blast furnaces with 8 Whitwell and 17 
pipe blast stoves; 12 ldcomotives and portable 
engines; 28 steam engines; 65 steam boilers; 5 
stone breakers and edge runners; 212 coke ovens ; 
1 lime kiln; and 8 machine tools. ‘These furnaces, 
shops, engine, and boiler houses, coke ovens, and | 
stoves, with their connecting railways, cover an 
area of 56.7 acres, and their general arrangement is 
shown by our plan, Fig. 3, on page 146. To these iron- 
works belongs a workmen’s colony named Felicitas, 
containing 12 large well-built houses with out-houses, 
water, garden, &c., and constructed to accom- 
modate 45 families in separate dwellings; the area 
on which these houses are built is 5.36 acres, while 
a limestone pit, near Germa, which also belongs to 
these works, covers an area of 3.23 acres, making a 
total for the Hoerde Iron Works of 65.29 acres. 
The following are the references to the plan of the 
Hoerde Tron Works on page 146. 1 to 8, blast fur- 
naces ; a a, blowing engines; 4 4, boilers; ¢ c, fur- 
nace hoists; dd, coke ovens; ¢¢, stone breakers 
and edge-runners ; //, Whitwell apparatus. 

Ill. The Mining Administration.—As we have 
already mentioned, the iron mines belonging to the 
Hoerde Works are situated elsewhere, and coal only 
is raised at the mining administration, which com- 
prises: the Hoerde coal mines with two shafts, 
first, the Schleswig pit, near Brachel, connected by 
railway with the Hermannshiitte and the Hoerde 
Iron Works (see plan on page 147), and, second, 
the Holstein pit, near Asseln, with railway con- 
necting it to the Westphalian Railway Station, 
Wickede-Asseln, Both these pits have extensive 
coal separators, and at the Schleswig pit there is a 
large coal-washing plant in constant operation. 
Belonging to this mining administration are : 
3 locomotives and portables ; 23 steam engines and 
steam hoists; 18 steam boilers; and 72 coke ovens. 
The total area occupied by the two pits with their 
buildings, railways, and stations is 4].14 acres. The 
coal line from the Schleswig pit to the Hermannshiitte 
is 44 miles long and occupies an area of 22.8 acres, 
while further 19.11 acres are occupied by working’ 
men’s dwellings, situated to the south of the 
Schleswig pit, and comprising in 26 large houses 
104 independent dwellings, all having out-houses and 
gardens attached. Under this same administration 
are further placed the iron mine Adele, near Schiiren 
(at present not in work), some ore roasting kilns 
near Niederschelden, and some territory near the 
Iberg in the Hartz Mountains, together 6.47 acres, 
making a total landed property under the mining 
administration of 89.52 acres. The total landed 
property, therefore, owned by the Hoerde Bergwerks 
and Hiitten Verein amounts to 234.52 acres, 

The Table on e 147 gives particulars of the 
quality and quantity of rolled products of the Her- 
mannsbiitte, and contain some interesting informa- 
tion respecting the rolling mill plant, ‘There are 
at present nine rolling trains, each with a separate 
ae at work, the engines are mostly fitted with 
ordinary slide valves and Meyer gear, and are partly 
condensing, partly not. They work with an average 
pressure of 501lb. and very little expansion, the 
—_ of cut-off being mostly at §ths of the stroke or 
ater. Most of the engines are direct-acting and 
non-reversible, except one plate mill, which is re- 
versible by means of gearings and one bar mill driven 
by belting. The Hoerde Works seem to pay con- 
siderable attention to the proper working of their 
engines, and at frequent intervals have indicator 
diagrams taken from them. There is at present 
a commission sitting consisting of members of the 
‘Verein fiir Hiittenwesen,” to organise and carry 
out regular experiments on rolling mill plant, and 
the Hoerde Works have intimated their readiness 
to join this commission. 


Tue Works or tHe Union.Company, Luwirep, 
DortMunD, 

The Union, a limited company ior mining, iron, 
and steel industry; with its seat in Dortmund, was 
founded in January ]872, and is ove of the largest 
concerns of its kind in Germany. It consists of a 
number of different establishments, which can be 
best dealt with tely under their respective 
headings. The principal turn-out of these exten- 
sive works are ng products, but the company 
raise their own coal and iron, possess large ground 
property with dwellings for their workmen and 


The various industrial establishments of the 
Union are distributed over an area of 19,532 acres, 
and they employed in 1879 a total number of 6439 
workmen and 172 officials. There are 302 — 
houses owned by the company, these being occupi 
by 742 families, comprising together 3681 people. 
Independent of these, all the large works have at- 
tached to them barracks for the single men, and 
stores for supplying to the workmen various goods 
at cost price for cash. In 1879 the total production 
of the works was: 


Tons. 

Coke ... wes soa oes eco 147,600 
Iron ore ma eco oa eos 47,151 
Pig iron eos den “a e 77,512 
Ingots mn —_ ood ooo 75,300 
Cast steel... ane “a oti 77,203 
Rolled bars, rails, girders, plates, 

Wheels and axles ... ned ion 1,705 
Bridge and girderwork ... a 6,304 
Permanent way .... - pis 1,045 


Cast-iron goods... ue aes 5,140 
From these figures it will be at once seen that the 
Union Works rank amongst the largest of their 
kind, and every one who has visited the Diisseldorf 
Exhibition must have noticed the excellent quality 
of their exhibits, of which we have already spoken 
in this journal. The works are, as we have already 
mentioned, divided up into several different depart- 
ments, which we will deal with in due course. 

Coal Mines. — The mines Glickauf Fiefbau, 
situated near Barop, and connected with the Barop 
station on the Bergische-Markische Railway by a 
private line, consists of three deep shafts, two of 
which, Gotthelf and Giesbert, are coal hauling 
shafts, while the; third shaft, Traugott, is the pump 
shaft. The yearly output of this mine is 180,000 
tons of coal, 50,000 tons of which are used for the 
manufacture of coke, for which purpose twelve coke 
ovens are attached to this mine. 

The mine Carl Friedrich, near Weitmar, con- 
nected by the Henrichs Works to the Hattengen 
station on the Bergische-Markische Railway, has a 
complete winding and pumping plant, and 65,000 
tons of coal were raised here in 1879. 

Iron Mines. —The iron mines of the company are 
distributed in different places, some on the Ruhr, in 
Siegen, Nassau, in the Hartz Mountains, in Rhenish- 
Prussia, and in Sweden. The largest quantity of 
ores worked are spathic and brown iron ore from 
Siegen, red ironstone from Bredelor, and the ores 
from the blackband mines on the Ruhr. 

The Dortmund Works.—The extensive iron and 
steel works at Dortmund, with railway connexion 
with the Cologne-Minden, Bergische-Markische, 
and Rhenish Railway, include: a. The blast fur- 
nace plant, comprising three blast furnaces, five 
blowing engines, 100 coke ovens, and four large 
blast-heating stoves. 4, Bessemer steel works with 
four converters, nine steam hammers (up to 15 ton 
hammer weight) and rolling mills for rails, axles, 
tyres, and iron sleepers. c. The Siemens-Martin 
plant for the manufacture of mild steel, castings, 
&c. d. The puddling furnaces and rolling mill with 
44 puddling and 12 reheating furnaces, nine roll- 
ing trains, and 13 steam hammers for the manu- 
facture of merchant iron, fishplates, mining rails, 
&c. ¢. Bridge and girder works with a capacity 
for turning out 10,000 tons of finished work per 
year, /. Railway switch works, with a capacity of 
600 complete switches a year. g. Foundry and en- 
gineering shops, with three cupolas and a large 
reverberatory furnace; and 4. The wheel works, 
with 62 forge fires, 101 machine tools, including drills, 
lathes, and planing machines, driven by seven steam 
engines. These latter works can turn out annually 
some 2000 tons of locomotive, tender, and carriage 
wheels and axles of all dimensions. Under the same 
administration at the works above mentioned are 
also the puddling works and rolling mills at Apler- 
beck, close to the Aplerbeck station, on the 
Bergische-Markische Railway. There are at these 
works 18 puddling furnaces, six reheating furnaces, 
four rolling trains, and three steam hammers. 

Iron and Steel Works, Henrichschiitte, near Hat- 
tingen.—These works, which join the Hattingen 
Station, on the Bergische-Markische Railway, con- 
sist of a blast furnace plant of four blast furnaces, 
169 coke ovens, 13 blast heating stoves, and 6 
blowing engines, The puddling forge and rolling 
mills are fitted up with 52 puddling furnaces, 2] re- 
heating and weldiog furnaces, 8 rolling trains, and 
13 steam hammers, and one specially laid out for 





Officials, and are also owners of. iron mines in 
Sweden, 


the production of plates, angle irons, steel, iron, &c. 
The foundry and engineering shops at these works 


are principally fitted up for the manufacture of mal- 
leable iron products, such as mine truck wheels, 
buffer casings, &c. They have three cupolas, two 
reverberatory furnaces, four tempering and heating 
furnaces, and the necessary amount of tools. 

The Horst Works.—The iron and steel works in 
Horst, near Steele, are connected to both the 
Bergische-Markische and Khenish Railways; they 
consist of a blast furnace plant, comprising 2 blast 
furnaces, 79 coke ovens, 6 blast heating stoves, and 
three blowing engines. The puddling forge and 
rolling mill for the manufacture of all kinds of rolled 
bars, iron sleepers, and rolled wire, have 38 puddliog 
furnaces, 29 re-heating furnaces, 8 rolling trains, and 
11 steam hammers, while in the Martin-Siemens plant 
there are 13 regenerative furnaces. 

The blast furnace works of Hasslinghausen, 
Othfresen, and Saabinswerk, in Sweden, are at 
present thrown out of work. 

We cannot at present enter more fully into the de- 
scription of these very extensive works belonging 
to the Union Company, but a few of the leading 
figures will no doubt be found of interest. The 
company have in all 12 deep-mining shafts ; 18 blast 
furnaces; 458 coke ovens; 32 blast heating stoves ; 
284 puddling and heating furnaces; 17 cupolas; 4 
Bessemer converters; 402 steam boilers, with over 
236,000 square feet of heating surface ; 31 rolling 
trains ; 63 steam hammers (from 1} cwt. to 300 cwt. 
hammer weight); 381 steam engines of together 
14,874 horse power; 487 machine tools; and 239 
forge fires. Besides these are the means of com- 
munication represented by 20 miles of normal gauge 
railway lines with 9 large locomotives; and 67 miles 
of narrow gauge railway with 12 small locomotives 
and a proportionate number of cars, trucks, &c. 
The works employed in 1879 : 

Workmen. Officials. 


In coal mining . 
* iron mining ove ove eve 541 8 
At the Dortmund Iron and Steel 
Works... ne ea one 2857 71 
At the Henrichshiitte pon a 1157 29 
** Horster Iron and Steel Works 896 42 
6439 172 








THE TAY BRIDGE INQUIRY. 
To THE EpITOoR oF ENGINEERING. 
_ Sre,—If your correspondent ‘A. C. I.’’ will look in your 
issue of July 30, he will find a letter on the above subject in 
which I commented on the question of the factor of safety 
in piers, and pointed that the factor of safetv in material 
and that for stability are two different things. 

Supposing the stability of the pier not to be due to 
gravity alone, but that there is tension on the windward 
side, the holding down boits must be able to take up the 
strain whatever it is, and they must have the usual factor 
of safety, and moreover the material in which they are in- 
serted must have a like factor of safety ; the foundations 
also must be treated in the same manner, but a factor of 
stability of two ought to be amply sufficient ; indeed, in 
cases where there is no vibration or motion to be considered, 
as in a monolithic column, a far smaller margin ought to 
suffice, but to determine this it is absolutely necessary to 
know the amount of force exerted, which unfortunately 
we cannot at present be certain of. 

I also, in the same letter, remarked on Mr. Stewart’s 
evidence before the Commission of Inquiry. If the shroud 
of a mast be drawn quite taut, not only will the mast 
itself act only as a strut and there will be none of its resis- 
tance to bending brought into play, but there will be con- 
siderable initial tension on the shrouds, for they cannot be 
treated as iron bars. 

I cannot see that the question of design is affected 
whether the southern girders or those at the north end of 
the long spans fell first, in neither case did the fall take 
place at the point where the train was found. 

I do not think any one who has read the evidence can 
come to any other conclusion but that the design was 
faulty and the material not employed to the best ae 
but 1 quite agree with your correspondent that such a de- 
sign, similar in all its parts, might have been made amply 
strong enough. ’ 
I think that the inaccuracy of the borings does materially 
influence the question of the failure of the bridge, for it 
necessitated the increase of the spans from 200 ft. to 245 ft. 
No doubt Sir Thomas Bouch was justified in taking the 
borings as correct, but this will not relieve him from the 
responsibility for his assistants’ mistakes. 
Iam, Sir, your obedient servant, 

REGINALD E. MIDDLETON, 
soc. M.I.C.E. 


As 
5, Westminster Chambers, August 16, 1 





ACOUSTICAL IMPROVEMENTS IN LARGE 
HALLS. 
To THe Eprioz or ENGINEERING. . 
Srm,—I observe in your ‘‘ Notes” in last week’s En- 
GINEERING reference to experiments on ‘‘ The Acoustical 
of Large Halls,” in which the use of stretched 








steel wires is suggested. Having carried out a number of 
experiments on the transmission of sound by wires, origi- 
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nally published in your own journal, in Nature, and 
chowkers, I have ome to the conclusion that the re- 
cognised effect of wires stretched across large halls, &c., 
arises from the wires picking up the sounds and transmitting 
them to other parts of the building, where their motions 
either become absorbed, or they cease to have much effect 
upon the air or parts of the building in their vicinity. 
From experiments I find that the wire alone, without any 
special terminal resonator, is sufficient to transmit musical 
sounds, speech, singing, &c., and the ticking of a watch 
from one part of a house to another; the wire resting on 
the carpet and having doors shut upon it. I found that 
it was necessary to employ one of the terminal ear-pieces 
composed of metal and , used in my former ex- 
periments, to hear these sounds clearly with advantage, as 
the surface of the wire itself (about No. 23) was insufficient 
to affect the air sufficiently for audible reproduction of the 
sounds transmitted. i 

I have found copper wires to be most suitable, and they 
do not require to be stretched further than simply to 
tighten them a little—the thicker the wire the less tighten- 
ing is required. I believe that wires may thus be often 
used with advantage, either to transmit sounds directly from 
one point to another, or indirectly by picking the sounds 
up at different points, as in the upper part of a hall, and 
conveying them elsewhere. 


Glasgow, August 16, 1880. 


Iam, &c., 
W. J. Minar. 





THE STRENGTH OF LARGE VESSELS. 
To THE EDITOR OF ENGINEERING. 

Siz,—In your issue of the 6th inst. I have had my 
attention directed to a re; of the discussion on Mr. 
Humphrys’ paper read before the members of the Institu- 
tion of Mechanical Engineers at Barrow, in which my name 
occurs. 

Referring to the new Inman steamer City of Rome, Mr. 
Ormiston quoted some remarks said to have been made 
me to the effect that it was very difficult in these large 
ships to secure sufficient strength. ‘Will you allow me to 
disclaim any knowledge of having made such remarks. I 


cannot remember having done so, and had I been present 
at the meeting which you , I should have taken the 
opportunity of expressing what is and always has my 


conviction that there is no more difficulty in securing 
sufficient strength in a large than in a small vessel. ‘ 

I have not, so far as I can recollect, the honour of Mr. 
Ormiston’s acquaintance ; and I may say unfortunately so, 
because had he known me I do not think he would have 
given publicity in my name to — so diametrically 
opposed to those which I hold on this subject. 

May I ask you to be good enongh to give this letter space 
at your earliest opportunity; and I think you will not 
object, if you publish the discussion in a complete form, as 
you lead us to hope, to give effect to this disclaimer in its 
proper place. . 

I am, Sir, your obedient servant, 


James T. CarIrD. 
Greenock, August 14, 1880. 








BOILER EXPLOSIONS AND 
COMPENSATION. 
To THE EDITOR OF ENGINEERING. 

Srr,—It is within the range of possibility to enact that 
compensation should be given in case of death ‘‘ or per- 
manent injury accruing from an explosion?’ I would not 
recommend direct governmental interference (alas for our 
legislative machinery we sorely deplore!) but something 
authoritative which will bring the burden home and protect 
the unprovided for both in and outside the works. There 
are existing institutions in Manchester for the prevention of 
boiler explosions ; if these realise their pretentious results 
why should we as an industrious people be subject. to the 
periodical explosion with its accompanying death list and 
partial suspension of the particular business inflicting 
poverty, and in some cases irreparable loss? If a boiler 
explodes and kills twenty-five persons (as was the case at 
Walsall) the bereaved have no help outside themselves 
only cold charity. If there be absolute safety, which is 
professed to be coupled with inspection, why does not in- 
specting and insurance companies cover all possible fatality? 
If want higher premiums for increased risk it will not 
be difficult to get from their clients. There are some firms 
in and about Manchester and all over England who are well 
supervised by inspectors, these will have no ter im- 
munity from disaster, but their workpeople will be more 
cared for. In some countries (which we think inferior in 
science and civilisation) they have the compulsory system 
at work, and we scurcely ever hear of an explosion. Surely 
by he jeticlons clause in the Employers’ Liability Bill we 
could equal if not surpass them, considering the unques- 
tional reputation of some of our chief eers, whose 
wisdom bas been attested these last twenty-five years. 

I have heard it said by one who is an authority on this 
matter, that inspectors are unsu asa in 
general good character, being men of thrift, industry, 
sobriety, and unswerving determination to do their duty ; 
making their chief’s reputation their own, looking very 
jealously on og iene tending to derogation, they reflect 
the character of their employers more vividly than any other 
class of workmen ; this is only a just counterpoise consider- 
ing the generous annual consideration of which they are the 
recipients. I have heard it remarked by inspectors and ex- 
inspectors that the office-bearers Semealy got the most pecu- 


niary favours shown at stated periods, their salaries ranging 
from three to five hundred per annum. But now the more 
powerful factor (inspectors) is being looked too ;. this is a 
rational improvement. Hoping it may continue and fructify, 
bearing fruit every year. 


AUTOMATIC EXPANSION GEAR. 
To THE EprTor oF ENGINEERING. 

Srr—In your issue of May 28th you give drawings and 

description of a combined governor and cut-off. I herewith 

send you a cut and description of a similar one, which has 

been in use in this country for many years. I have used 

this cut-off in my practice for over twelve years without 

having the least trouble with it ; and considering the high 

steam pressure carried here, and the inclination to quick 

speeds—to avoid gearing up—I think this speaks well 
for it. 
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T also send you several diagrams taken from an 18-in. 
diameter and 30-in. stroke engine fitted with this cut-off 
gears the clearance and space in steam chest amounts to 


piston—the engine makes 100 turns per minute, and the 
consumption of fael is under 4 1b. of anthracite coal 
size) hour for each horse power developed, notwith- 
stan that the exhaust is utilised for heating pu 
under a pressure averaging about 21b. per square inch. 
The diagrams show different loads ranging from 60 horse 
power up to 110 or 120 horse power, and the compression 
curves show how the steam in the large clearance spaces 
and steam chest is utilised. . : 
y & is an elevation and Fig. 2 is a sectional elevation 
of this cut-off gear. The trip motion is shown in these 
figures; G is the lower en Si 


the valve is released ; 
is the valve stem to the upper part of which the bea 

B is fastened. The rock shaft #, Fig. 2, is actuated by an 
eccentric, and imparts a rocking motion to the bell crank, 
which moves the Titters up and downward a 
a given distance; hardened steel plates P P are fit 

into the lifters, and project so far as to engage with cor- 
responding plates O O in the beater. When the 
is raised to its full height by the governor, one of 

lifters will raise the beater, and so open the cut-off valve. 
and as the steel plates P Pand OO are not disengaged 


cubic inches—over one-fourth the displacement of the | of 


opened by the lifter on the opposite side, and the action 
repeated. When this condition exists the speed of the 
engine is too slow for the governor to lower the wedge, and 
consequently steam is admitted freely to the slide valve ; as 
the speed increases the wedge is lowered, and the lifter is 
caused to slide outward during its upward movement, thus 
disengaging the beater, and allo the valve to fall 
freely to its seat, the blow being received by cork ring B 
in The alte te at te to h maltiple ports 

e valve is of the piston variety, with maltip: . 
is cast of chilled iron, and fitted to work without packing 
rings, it is practically steam-tight even after long use, the 
cut-off gear on the engine from which the accompanying 
diagrams were taken has been in use for nearly seven years 
on an average of 18 hours per day, and the valve is in good 
order still. 

A light wire spring connects the lifters, and serves to 
keep them in a vertical position, as well as pressing lightly 
on the beater and w: The above combined governor 
and cut-off was — here in 1862, and is in pretty 


extensive use in this country. 
Yours truly 
D.N. Mutvin. 
Linoleumville, Staten Island, U.S.A. 





SEWAGE IN JAPAN. 
To THE EpiToR oF ENGINEERING. 

Srz,—I was much interested in your article on the above 
question, and — endorse the opinion that, to cope suc- 
cessfully with the sewage difficulty, we must set to work in 
a new tion. 

The desiderata are: Clean and pure rivers; healthy 
streets and houses ; absence of poisonous sewer gas; and 
the retention, for use as manure, of all valuable properties 
in a harmless and inodorous form. 

Common sense at once points to the pail closet system, 
as it alone can be made to fulfil these conditions ; for, by 
not allowing excreta to enter the drains or rivers, it pre- 
vents the pollution of the latter, and the forming of poi- 
sonous gas in the former. It also prevents the manure 
from losing many of its valuable qualities, which is the 
case when once mixed with water. 

Mr. Fryer, of Manchester, ha:, I believe, done more 
than om one to place the pail system on a practical foot- 
ing. e uses ¢ for disinfecting the closets, odour- 
tight carts for collecting the pails, and returns them when 
washed with a supply of charcoal; machinery at the central 
depot or dep6ts concentrates the excreta, without offensive 

our, reducing it to one-tenth of its original, bulk, and 
forming a manure as valuable and portable as guano. He 
obtains the required charcoal by carbonising the vegetable 
refuse of the town, and power to work the concentrating 
apparatus by burning the mineral refuse; combining 
animal, vegetable, and mineral refuse to destroy their 
hurtful, and retain their valuable qualities. 


Yours obediently, 
Glasgow, August 17, 1880. 


JoHN GROVES. 
THE PATENT LAWS. 

To THE EpIToR oF ENGINEERING. 

S1r,—It will be disap om | to inventors and patentees, 
as well as to those p+ tore in the progress of science 
and the advancement of useful inventions, to learn that 
there is no probability of legislation on the above subject 
during the remainder of the present session of Parliament. 
Mr. Anderson, it will be remembered, brought in a Bill 
early this year to amend the law, the chief _— of which 
were to extend the duration of patents reduce their 
cost, so as to put it within the reach of working men to 
protect their own inventions, and although several petitions 
and memorials were presented in fayour of this Bill it may 
now be regarded as a thing of the past. This resultis to be 
regretted, especially when considered in connexion with the 
several abortive attempts made by the late Government to 
legislate on the subject. That our ge patent system 
requires reform there can be no doubt. In its practice or 
administration there has been no material alteration since 
1852, while meantime science and art have made rapid 
strides, and mechanical improvements and inventions de- 
velop themselves with wonderful rapidity. And in recog- 
nition of this modern advancement in scientific and me- 
chanical matters we find the United States, Germany 
Spain, and other countries from time to time altering and 
amending their patent laws so as to meet the requirements 


the age. 

It has been truly said that a cheap patent law is Fing- 
land’s necessity, and that her t declining trade is 
owing in a great measure to the high stamp duties imposed 
on inventors which handicap invention in England in favour 
of other countries. That this is so may be illus iy 
the simple example that an American patent can be had for 
7l. for seventeen years, whereas the stamp duties on a 
British patent amount to 1751. for fourteen years, thus 
pe 7 a ~~ is held out a: bo here a ag 

grea’ es in — eir improvements. 
It is therefore evident how desirable Bi lation in 
reference to our present patent laws, and it will be observed 
with that Mr. Hinde Palmer has given notice that 
he will at an early date next session call the attention of 
Government to the subject and the t necessity of re- 
forming the present system if we would save the remnants 
of trade left to the kingdom. 
I am your obedient servant, 
J. ANGELO Fant, C.E. 

2, Nassau-street, Dablin, August 18, 1880. 


Lonpon AssocIATION OF ForEMEN ENGINEBRS AND 
DrauGcutsmMEN.— At the Summer Festival held on Saturday 
last, at the Crystal Palace, Mr. Joseph Newton, O.B. 
honorary president for 21 consecutive years, was presented 











when the wedge is in this position, the valve remains open 
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until it is closed by the lifter desecndisg ; it is then re- 


with a timepiece and a purse of 100 sovereigns, ‘‘ in grate- 
ful recognition of bis servites’’ in that capacity, ry: 










































= tS cg 


i! 





159 


ENGINEERING. 








| Auc. 20, 1880, 








STEAM HAMMER AT THE DUSSELDORF EXHIBITION. 


CONSTRUCTED BY THE BAROPER MASCHINENBAU AOTIEN-GESELLSCHAFT, BAROP. 






























































































































































Tue steam hammer of which we annex illustrations is 
shown by the Maschinenfabrik Barop at the Diisseldorf 
Exhibition, and is one of this firm’s regular 40-cwt. pattern, 
the framing, however, being amply strong enough for 
a 45-cwt. hammer. The general design and arrangement 
will be best understood by reference to Figs. 1, 2, and 3, 
while Fig. 4 shows a section through the cylinder and 
ae of valye-box, from which it will be noticed that the 
hammer may be either worked single or double acting. 
The cylinder has a diameter of 17} in. and 3 ft. 7jin. 
stroke, and the hammer is proportioned to work with 
45 1b. of steam. The valve gear is of a pattern which 
appears to be much in favour among steam hammer 
makers in Westphalia and Rhenish Prussia, as in fact 
does this type of hammer altogether, since we noticed 
that the Markische Maschinenbau Anstalt show a very 
similar hammer at Disseldorf. 

By reference to Figs. 4 to 9 it will be seen that there 
are four ordinary double-beat valves placed in one valve- 
box; a and a! are the steam, b and }' the exhaust 
valves, and they are worked by levers and a tappet in the 
usual way by the motion of the piston. If the hammer 
is to be worked single acting, the valves a and a' only 
come into operation, but at the sane time the top of 
the piston must be placed in communication with the 
atmosphere. For this purpose the valve 6'—the exhaust 
valve for top of the cylinder—is opened by means of the 
hand lever d, Fig. 4, being shifted in the direction of the 
arrow, and fixed in the notch @, in which position 
the lever fraises (by means vf the rod g) the exhaust 
valve 4’. To prevent the valve } from opening, its valve 
rod has a larger slot than theother, 4 in. instead of 33 in., 
and by giving the valves a and a‘ a smaller lift than if 
working with steam top and bottom, the valve } is not 
moved off its seat at all. 

If the hammer is to be worked with steam above the 
iston, then the lever d is placed in the position shown in 
‘ig. 8, in which position the valve} is closed. The man 
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in —- of the hammer now has to give double the usual 
lift to the valvea', while 6 then only rises the single lift 
or $ in., and live steam can pass to the top of the piston. 
The valves a and 8’ only have a single lift of $ in. 

The piston isof wrought-iron with steel rings. The 
mode of fixing the piston rod is that orginally intro- 
duced, we believe, by Mr. Edward Reynolds, there being 
a split nut, which after being screwed tight down, has a 
ring shrunk on it. This gives a very secure fastening. 
he weight of the hammer frame complete is about 








17 tons, while the anvil block and anvil weigh about 
80 tons. In Figs. 10 and 11 we give an illustration of the 
foundation employed by the Baroper Maschinenfabrik 
for their hammers. The anvil block and anvil are placed 
on a timber platform bedded on a concrete block of not 
less than 16 ft. in depth, but of course this dimension 
depends on the nature of the ground in which the 
foundation is The frame is placed upon a brick- 
work foundation built in cement, and the two founda- 
tions are built up independently of each other with 
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space between them. We understand that a consider- | for large size shaft pumps, the inconveniences which are 
able number of hammers have been built by the Baroper | incidental tothe usual construction, they have during 
Maschinenfabrik of the pattern we ‘illustrate, amongst | late years adopted the Rittinger pump system. A double- 
others for the Union, Dortmund, Peiner Walzwerk, Har- | acting pump of very large dimensions, 35¥ in. in diameter 
moor, &c., and that they are giving general satisfaction. | and 6 ft. 63in. stroke, which is a modification of the 
The design,“ casting, and workmanship of the one at the | ordinary Rittinger type, is shown by them at Diisseldorf, 
Diisseldorf Exhibition are very good. and we give engravings of it on page 158. In the com- 
mon Rittinger pump the delivery or rising pipe is used 
RITTINGER PUMP. as a piston or plunger rod, while in the pump under con- 
Amone the objects of interest at the Diisseldorf Exhi- | sideration a couple of solid rods are placed outside. 
bition there are several on the stand of Messrs. Haniel By reference to the engravings, Figs. 1 to 6, on page 158, 
and Luig, of Diisseldorf, and especially the appliances | it will be seen that this pump has a large movable plunger 
and apparatus of this firm for mining operations on the | a, and a small fixed plunger b, the former double the area 
largest scale attract deserved attention. This firm has | of the latter. When moving upwards the pump lifts a 
for some years made large shaft-boring apparatus on the | volume of water equal to the area of the large plunger 
Kind Chaudron and Li-pmann systems a speciality, and | multiplied by its stroke, the delivery valves being closed 
while of the latter they show a boring apparatus of | and the water collecting between the suction and deliv 
over 14 ft. diameter, the former system is represented by a | valves. At the same time the air vessel c connected wi 
very fine model, In connexion with these shaft-boring ree rods and large ee @ moves over the small 
appliances, they are building large pumps, and to avoid, | fixed plunger 5, and a volume of water equal to the dis- 
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placement of the small plunger is forced up the delivery 
pipe. As the large plunger travels down again, the suction 
valve d closes and water enters the air vessel, but since 
the latter only receives a volume equal to the displace- 
ment of the small plunger, the rest or one-half of the 
total quantity is forced up through the delivery valve e. 
It will thus be seen that this pump is double acting, 
like an ordinary bucket and plunger pump, and gives a 
continuous stream of water, but a air vessel is very 
essential to avoid sudden shocks, and the makers, there- 
fore, employ a continuous air vessel charging apparatus 
on the Riehn Meinicke and Wolf system. The details of 
the pump will be readily understood by reference to our 
illustrations and will require no further description, but 
a few words may be said about the valves. These are 
_——_ valves, with rubber rings, and admit water on 

th their inner and outer edge. They are very easily 
taken to pieces, and all their parts are cylindrical, as 
in fact are almost all parts of the whole pump, which 
increases their safety and decreases their cost. <A 
noticeable feature in these ps is further, that the 
water, moving almost wholly in a vertical direction, 
suffers less friction, and the pumps being double act- 
ing, the delivery pipes are only half the area required 
for single-acting pumps, a matter of great im C) 
for sizes like this of 353 in. in diameter, and 6 ft. 6% in. 
stroke. 

The pump illustrated is one of a set of three for the 
Mansfield Copper and Silver Works, and is with the ex- 
ception of another set for the same works of 354 in. 
diameter, and 10 ft. 3} in. stroke, wi against a 
lift of nearly 300 ft., largest built by this firm. 
These pumps are to be driven by a pair of horizontal 
compound engines built by the Société Cockerill, and 
now exhibited at Brussels. The exceptional size, good 
design, and excellent workmanship of the exhibited pump 
deserve attention. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRovGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change at Middlesbrough, and except 
that some transactions took place amongst merchants 
there was next to no business done. Messrs. Connal and 


were based on No. 3, pig being quoted 42s. 6d. 

ton. Makers of pig iron declined to book at this 

re, a8 Se firmly believe that the peesend yess will be 
one of the they have had for a long time. This feeling is 
shown by the fact that last week Messrs. Downey and Co., 
of brough, blew in another of their blast furnaces 
at Lackenby last week. The Teesside Iron and Engineer- 
ing ats foo, intend blowing in another furnace 
shortly ugh. 

The Finished Iron Trade.—T his week, owing to Stockton 
Races, most of the works are laid idle, and this will 
interfere with both the pig trade and the mines. The 
finished trade generally continues in a satisfactory state. 
The order books are fairly well-filled, and prices are main- 


tained, common bars being quoted 51. 17s. 6d. to 61., angles 
61., and ship plates 6/. 15s. to 71. per ton. 


The Steel Trade.—Steel-makers in the Cleveland district 
are kept busy. This week the directors of Messrs. 
Bolekow, Vaughan, and Co. are on a visit to the Eston 
Works, Middlesbrough, with the intention of witnessing 
the starting of their new steel converters from which so 
much is ex 

Engineering and Shipbuilding.—On the Tyne, Tees, and 
Wear, there is still a great deal of work on hand, and 
fresh orders are in the market. Bridge builders are re- 
ceiving more inquiries. 

The Coal and Coke Trades.—There is no increased 
demand for coals, ices are stationary. Coke is 
selling ata fair price, and the fact that there are 113 blast 
furnaces in operation in Cleveland makes, the prospect of 
coke merchants more cheerful. 








NOTES FROM THE SOUTH-WEST. 


ges Peete oe | the week shippers of coal have been 
fairly well supp’ with tonnage, although vessels are not 
generally wel filled. Considering the extreme depression 


which has characterised the demand from some of our 
foreign markets this summer, coal shipments have not 


shown a bad average. Inquiries for contracts over next | panies. Mr. R. E. Wilson, O©.E., of 
year continue to be made, and’ the tendency is still to- | engineer to the promoters. The Earl of Scarborough sup- 


wards better figures than are now ruling. There is no 
briskness in the bousecoal trade. Iron ore is in better 
demand ; for large quantities bigh prices are in most cases 


asked. The shipments of coal last week gave an aggregate | tapped. 


of 90,607 tons, against 88,965 tons in the previous week. 
There have also been sent away 3299 tons of iron and tin 
plates, 915 tons of coke, and 1581 tons of fuel. The 
imports for the same period comprised 19,174 tons of 
iron ore. 

Swansea,—The steam coal trade for the past week 
shows an improvement of nearly 2000 tons over that of the 
previous week. No advance, however, is discernible in 
rices, some descriptions even being offered at a reduction. 

reights are low. Patent fuel shipments have increased. 
In the metal departments, the revival has gained strength. 
Nearly all metals, and every description of raw and finished 
iron, have improved in price. Welsh bars are worth 17s. 6d. 
to 20s. per ton more than at the eye | of July. 
Tin-plates are a. but owing to better advices from 
the United States the market is pretty firm. 

Taf Vale Railway.—The directors of the Taff Vale 
Railway Company report that additional rolling stock has 
been contracted for to meet the growing requirements of 
the traffic. 

The Severn.—The annual meeting of the Severn Com- 
missioners was held on Monday at Worcester, Earl Beau- 


| 
| 





cham presiding . The report of the committee of works 
and , A noe . ich was formally received and adopted, 


referred to t ition to the Liverpool Water Bill, | 
and stated: “‘ The Liv: Corporation agreed with the | 
Great Western Railway Company to pay a sum of money | 


in diminution of the liability of the railway company under 
their guarantee to make up the tolls on the Severn naviga- 
tion to 14,0001. a year, and clauses for carrying into effect 
the arrangement have been inserted in the Bill. Under 
these clauses the whvle of the principal sum of 19,942/. re- | 
maining due from the Severn Commissioners, under the 
Severn Navigation Act, 1869, will be extinguished and the 
loan of 20001. will be provided for the improvements of the 
works constructed by the Severn Commissioners under 
their Acts of Parliament.’”” The committee were re- 
appointed with the following changes: Earl Beauchamp 
to succeed the late Lord Hampton (to whose active exer- 
tions on behalf of the committee, mention was made in the 
report), and the Rev. C. H. Steward in the place of Mr. 
J. B. Yorke, M.P., resigned. The accounts showed that 
the receipts from tolls during the ending the 30th of 
June last were 81711, being more in any year since 
1868. The amount paid off mor was 14271. The 
amount now owing by the Commissioners is 207,679’. 
Gloucester Wagon Company (Limited).—The directors 
of this company recommend a dividend for the past year 
at > rate of a og —_ per gS carrying forward 
- During the past five years, the company’s wagon 
rents have decreased to the extent of 50,0001. per annum. 
South Welsh Coal and Iron.—Coal and iron ship- 


|month fix 
| 548. 4¢d. fourteen days, returning to 54s. 5d. cash, and 





ments from the South Wales ports for July were large, 
particularly the iron shipments. The quantity of coal 





shipped to foreign ports for July from Cardiff was 393,952 


tons; from Newport, 88,374 tons; from Swansea, 71,976 
tons; and from , 7477 tons. Last year the ship- 
ments from Cardiff were 323,583 tons; from Newport, 


64,340 tons ; from Swansea, 55,006 tons ; and from Llanelly, 
8722 tons. The quantity of coal shipped last month coast- 
wise was: Cardiff, 80,399 tons; Newport, 68,170 tons; 
Swansea, 42,571 tons; and Llanelly, tons ; For July, 
1879, the quantity coastwise was, Cardiff, 56,182 tons ; 
Newport, 71,971 tons; Swansea, 41,755 tons; Llanelly, 
12,258 tons. From Cardiff there were also shipped last 
month 4287 tons of coke and 7999 tons of patent fuel ; from 
Newport 1098 tons of coke ; and from Swansea 19,087 
tons of patent fuel. The iron shipments were, iff, 
9054 tons ; Newport, 22,379 tons ; and Swansea, 1941 tons. 
New York took 1000 tons of rails from Cardiff, and 6000 
tons from Newport. Altogether nearly 15,000 tons of 
rails went from South Wales last month for America. 


Newport.—The imports of iron ore last week were 10 380 
tous, as against 6402 tons in the previous week. Of iron 
2200 tons were cleared last week as against 5917 tons in 
the previous week. Of coal sent oversea the quantity was 
14,020 tons as against 17,466 tons in the previous week. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Line from Shefisid to the Peak District.—For 


many years past there has been an agitation on foot to 
open up the Peak district of Derbyshire by a line Ny ee 
from Sheffield. Previous attempts to effect this have been 


defeated through the opposition of the ducal landowners. 
Now, however, a new scheme is to be brought out. A 
fresh survey has been made with a view of a line of railway 
between Hassop and Dore vid Grindleford Bridge, with a 
branch from the latter place to Hathersage and Castleton. 
The new plana will save a great deal of tunnelling, which 
applied in the old proposals. It is expected that the 
new line, by opening up the mineral districts of Derbyshire, 
will ‘‘ feed’”’ the Midland Company with traffic it cannot 
now get, and whilst making the route into the heart of 
Derbyshire ‘much nearer, will develop its resources. 
Meetings in support of the new scheme are to be held in 
Sheffield and localities interested. 


Another Proposed New Railway.—An agitation is being 
carried on in the district between Bawtry and Rotberham 





| opposition, and should the lines 


b=) 


for the purpose of opening up the locality by the making of 
four new lines in varying directions. These will communi- 
cate with the leading main lines owned by the local com- 
estminster, is 


ports the new scheme, which is expected to meet with no 
made, a large and 
valuable coalfield, hitherto scarcely approachable, will be 


Tramways.—The Sheffield Tramway Company has de- 
clared a dividend of 4 per cent., as against 214 per cent. 
ear. The Leeds Tramway Company has declared a 
Since the 17th of June a steam 


dividend of 5 per cent. 
The 


tram engine has been ranning on the Wortley line. 
am is the property of Messrs. Kitson and Co., > 

the arrangement under which it is working is for three 
months, at a mileage charge. The directors will be guided 
by the result of the trial in making further arrangements. 


The Abattoir Question.—The Leeds Corporation, follow- 
ing in the wake of the leading towns, propose to erect a 
public abattoir and to improve the cattle markets. This 
will involve an expense of several thousands of pounds. 


Bessemer Steel.—Bessemer blooms have to-day risen to 
71. per ton, being an advance of 10s. on the week. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 
Glasgow Pig-Iron Market.—The pig iron market opened 
on Thursday forenoon with business done at 54s. 9d. cash 
paid, receding to 54s. 6d. accepted, also 54s. 9d. one month, 
gradually improving to 54s. 10d. cash and 55s. one month 
paid, closing with sellers at 54s. 9d. cash and 54s. 10}d. one 
accepted. The afternoon market opened 
quietly with sales done at 54s. 10d. one month down to 


closing sellers there, and 54s, 74d. one month. The tone 
in the market on Friday was quite lifeless, and only a small 
amount of business was done at 54s. 94. one month to 
54s. wt. then at 54s. 2d. cash, buyers at the close of 
the forenoon market were offeri . 3d. and sellers 
asked 54s. 4d. In the afternoon the market was stead 
and business was transacted at 54s. 6d. cash, and 54s. 44d. 
one month, sellers asking 54s. 6d.. and buyers offering 54s. 5d. 
The market on Monday was rather d at the opening, 
but aw rices improved and closed 2d. per ton 
more than last week’s final quotations. Business was done in 
the morning at from 54s. 6d. to 54s. 1}d. cash, and up to 
54s 74d. one month, and the close was 54s. 3d. cash and 
54s. 5d. one month rather buyers. Holders were firmer 
in the afternoon, and prices rose from 54s. 4d. to 54s. cash, 
and from 54s. 6d. to 54s. 7}d. one month. The market 


» 


closed with buyers at 54s. 5d. cash and 54s. 7d. one month, 
and sellers asking ld. per ton higher. Yes *s warrant 
uietly, but strengthened to 8 the after- 


market a ea 

noon, and cl at an advance of 2jd. per ton over the 
previous day’s closing quotations, There were - 
tions during the morning at from 54s. 6d. to 54s. 4d. cash 
and from 8d. to 54s. 7d. one month, the close bei 
buyers at 54s. 4d. cash and 54s. 6d. on 
afternoon the prices paid ranged from 54s. 5d. 

one 


Ri 


one month, and sellers at 14d. per ton over those quotations. 
The market opened this forenoon firm at 55s., 54s. 11d., and 
55s. various prompts paid ; then 55s. ld. to 55s. 3d. cash, 
and 55s. 5d. one month, closing nominally at 55s. 3d. cash. 
In the afternoon the market was firm at the opening, and 
business was done at 55s. 4}d. to 55s. 74d. cash and 55s. 74d. 
to 55s. 103d. one month, closing rather buyers at the best. 
The principal event of the past week is the resolution of the 
ironmasters to damp down or blow outa proportion 
of the furnaces in blast, owing to the determination of the 
miners to persist in the strike for an advance of wages. 
A number were damped down by the end of last week, and 
to-day it has been authoritatively stated in Glasgow that 
all the Ayrshire furnaces were to be put out, and all in 
Lanarkshire, with the exception of those at Govan, Calder, 
and Quarter, the total being about 80. Strange to say, the 
resolution of the ironmasters did not bring about an advance 
in the price of pig iron, the effect that might reasonably have 
been expected ; indeed, the warrant holders, who are very 
numerous, anticipated an extensive rise in prices, but 
efforts were made to depress the market, a they were 
somewhat successful. There were also the facts that there 
is a home trade, and that there is a moderately good 
American demand ; but even these did not bring about any 
material advance in prices. Fortunately for the benefit of 
legitimate trade the belief that the damping down of the 
furnaces will not be of long duration has prevented any con- 
siderable amount of speculative buying ; but doubtless if 
the strike continues, and the furnaces remain out of blast 
for any length of time, consumers will soon exhaust the 
makers’ stocks, and then fall upon the stocks in the public 
warrant stores; so that an upward movement in prices 
could scarcely fail to take place. Upon the whole the Con- 
tinent is rather more active in its demand for Scotch iron, 
merchants being no doubt scared by a prospect of the 
strike continuing. t week’s shipments of pig iron 
amounted to 14,252 tons as against 8652 tons in the corre- 
sponding week of last year. At the end of last week the 
stock of pig iron in Messrs. Connal and Co.’s warrant 
stores s at 457,346 tons, showing an increase for the 
week of 1934 tons. 


Leith Dock Works.—At the last meeting of the Leith 
Harbour Commissioners it was reported by the engineer 
that the works were progressing satisfactorily, and that 
there had been spent upon them the sum of 286,9781., of 
which the contractor had received 276,5001. 


Caledonian Railway Exzxtensions.—The contractor, 
Mr. D. Boyle, bas made a beginning with the construction 
of the Low Blantyre extension and spur line, and is fitting 
up a steam navvy for the excavation of the ground for the 
Caledonian new engine-sheds at their Hamilton West 
Station. The material from the shed excavation is to be used 
in the construction of the spur line, and the time allowed 
for the completion of the excavation contract is nine 
months, at the end of which time the masonry and other 
contracts in connexion with the sheds will be let. Last 
week nearly forty intending offerers for the construction of 
the line to connect High Blantyre and East Kilbride, 
which the Caledonian Railway Company are now to pro- 
ceed with, were shown over the ground. The works are 
= heavy, and the cost will not be far short of 


Glasgow Mechanics’ Institution—Additional Appoint. 
ments.—Two additional appointments of importance have 
just been made in connexion with the Glasgow Mechanics’ 

nstitution in its technical department, referred to in a 
**Note”’ last week. One of them is the election of Mr. 
Laurence Hill Wright, M.A., to be the lecturer on 
technical arithmetic, mathematics, nautical astronomy, 
and navigation; and the other is the election of Mr. 
Alexander M‘Lay, C.E., B.Sc., to be the instructor in free- 
hand and geometrical drawing, and in machine and building 


coustruction. Both ——- have high qualifications 
= as practical teachers and as distinguished university 
students. 





Tapanvi (N.Z.) Rartway.—Rapid progress, considering 
the season of the year, is being made with the Tapanui 


ilway. The Fomahake Bridge, the only one of im- 
rtance on the line, has been tested, a weight of 60 tons 
the test well. 


ing been placed onit ; the structure s' 
Pla Loins and ballasting are p ing simultaneously. 
a staff of men as 


Mr. Greig, the , bas as 
possible employed on the works, which, however, will take 
some months to complete. 





New VIADUCT FOR THE ILLINOIS CENTRAL RAILROAD. 
—The Illinois Central Railroad Compan; provecse erecting 
a viaduct over its tracks at the foot o ndolph-street, 
Chicago, and has already prepared plans for the structure. 
It will cost about 100,000 dols., will be ornamental, and 
will be opened for traffic about January, 1881. The west 
end of the viaduct will abut against the east line of 
Michigan Avenue. The approach, which is to bave a grade 
from Michigan Avenue of 73 ft. to the 100ft., will be con- 
structed of cut stone. The roadway will be 20 ft. wide, with 
a footpath 5ft. in width along the south edge, the re- 
mainder of the full breadth ps, Conner for parapets 
and railings. Six ornamental gas resting upon stone 
a will light the roadway footwalk between 
ichigan Avenue and the east end of the approach. The 
parapets are to be finished in ornamental style. The 
approach at the lake end of the viaduct will also be built of 
stone, bat its length will not exceed 50ft. The iron struc- 
tures between the ap’ hes will have a total length of 
1375 ft., and will be of the a known as the gen a 
This structure, consisting wenty-three spans, will res 
the iron columns. The floor of the viaduct will be 


2) 
There will be two gas 


19 ft. above the 





rices f 
cash and from 54s. 7d. to 54s. 103d 
close there were buyers offering 54s 


lamps upon every other span. 
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REFUSE SMALL COAL. 

One of the ways of utilising small refuse and 
other comparatively valueless coal, of which 
thousands of tons lie unproductive in many of our 
colliery districts, consiste in the manufacture of coke 
for metallurgical use ; and it is purposed in the pre- 
sent article to briefly state the principles and 
rationale involved in its utilisation for that purpose. 

In the early days of coking slack, little attention 
was paid to its purification, and the coking process 
was not adequately understood. The inal idea 
which then prevailed was that the coking of the 
slack was simply to conglomerate its particles, and 
put into a marketable form, refuse small coal which 
would otherwise have to be thrown away. The 
advance of metallurgical science has caused consider. 
able attention to be paid in recent years to the pro- 
duction of a pure, dense, strong coke ; and in order 
to utilise the small coal which the miner gets when 
* heading,” and produce from it coke suitable for 
metallurgical use, much skill and ingenuity has been 
applied to the construction of machines for the effi- 
cient separation of shale, pyrites, and other solid 
impurities contained in the slack, prior to its being 
coked; also to the construction of ovens which 





shall perfectly and economically expel the volatile 
matter. 

As in metallurgical operations, the value of a fuel, 
so far as its heat-producing power is concerned, is 
in proportion to the degree of heat it is capable of 

merating, and as the capability of carbon to pro- 

uce an intense and concentrated heat is in propor- 
tion to its freedom from ash and volatile substances, 
it is necessary in order to produce a fuel which shall 
generate the highest er of heat, to reduce the 
former to a minimum and effect the perfect expul- 
sion of the latter. To accomplish the latter object 
it is desirable that the oven should possess a maxi- 
mum temperature, the effect of increasing the tem- 
perature of the coking process upon the hydro- 
carbons, of which coal principally. consists, being 
to prevent the hydrogen in its volatilisation carry- 
ing off so large a quantity of carbon.as it other- 
wise would, the duration of the process being 
shortened, and the union of hydrogen with car- 
bon being dissolved by heat with a rapidity and 
completeness proportionate to its intensity, There 
is therefore greater yield in coke at the higher tem- 
penenret the quantity of carbon carried off by the 

ydrogen being in inverse ratio to the temperature 
of the oven. Furthermore, a high temperature 
tends to bake the coal harder, which will be here- 
after further alluded to. One of the objects in 
separating the shale and other foreign solid sub- 
stauces from the coal is to facilitate the attainment 
of a high temperature in the oven, and thereby the 
proper coking of the coal, as these substances act me- 
chanically in obstructing the evolution of the gases, 
upon which the heat of the oven depends as well as 
the crystallisation of the coke. 

It is, however, desirable to separate shale and other 
earthy matter contained in the slack as perfectly as 
possible for several reasons besides the one just 
alluded to. _1. The shale, &c., increase the percent- 
age of ash which seriously affects the calorific value of 
the coke ; for instance, if 1 kilogramme of coke con- 
tain .92 kilogramme of carbon, and 1 kilogramme of 
another quality of coke .72 kilogrammé, the calorific 
value of the former will be 7360 units of heat Centi- 
grade against 5760 units in the case of the latter, 2. 
These substances also of course increase the quantity 
ofslag. There is, however, silica in coal derived from 
its organic origin, which enters so minutely into its 
composition as to be inseparable by mechanical 
means, and of course is not removable in the coking 
process. But one of the objects in producing a fuel 
of the highest pyrometric effect is to facilitate the 
fluxation of its ashes, and so render innoxious the 
silica contained in it, by preventing its silicon be- 
coming alloyed with the iron, the tendency of which 
is to render iron brittle and difficult to puddle. Of 
course silicon in pig is traceable to the ore as well 
as to the fuel, but we are treating upon the fuel 
only. 

The constituents of fuel on which its calorific 
powers depend are carbon and hydrogen, but the 
more carbon a fuel contains the greater is the de 
of heat which it is capable of producing, for carbon 
burned in contact with air to carbonic di-oxide will 
produce a heat of 2558 deg. Cent., whilst hydrogen 
burning to water produces only 2080 deg. Cent. ; 
from which is gathered that the greatest pyrometric 
effect is obtainable from pure carbon. ‘The nearer, 
therefore, coke approaches pure carbon, the greater 


] will be its pyrometric power. 


~ With respect to sulphur, sulphur exists in coal 
as pyrites. It isalso found in some coals as sulphate 
of calcium, and occasionally it is found as sulphate of 
barium, but as sulphates of the alkaline earths 
may exist in considerable quantity in the blast 
furnace, without having avy prejudicial effect upon 
the quality of the iron, it is desirable when valuing 
any fuel, not only to know. what its percentage of 
sulphur is, but in what form the sulphur exists. 
The most prejudicial form in which it occurs in 
coke is sulphide of iron, for sulphur in the pig is 
attributed to sulphide of iron in the fuel, or in the 
ore. In the coking process part of the sulphur in 
the pyrites is evolved, and off along with the 
volatile matter in the form of sulphur compounds, 
but about one-quarter to one-half is retained in the 
form of sulphide of iron. ‘The tendency of sulphur 
is, of course, to make iron white, cause it to be 
brittle when cold, and impart to it a pasty condi- 
tion which impairs its ductility, when hot, 
Pyrites are ly separable from the slack in the 
coal-washing machine, their specific gravity being in 
their pure state 4.8 to 5.1, as against 1.20 to 1.59 in 





the case of coal. The sulphur is further reduced to 
a minimum by watering the coke at the highest 


temperature immediately after the coking process 
is completed. If the coke is drawn red hot and 
water poured upon it, the evolution of sulphuretted 
hydrogen is perceptible in the steam. It is desirable, 
however, to continue the hose after the heat has 
ceased to be sufficient to convert the water into 
steam, as there remains in the coke sulphur in a state 
capable of being washed out. 

ere it may be observed that coke which has been 
condemned as too sulphurous to be used for smelting, 
has, after exposure to the weather for several years, 
been used with satisfactory results. The sulphide 
of iron which it had previously contained having 
gradually become oxidated and washed out by the 
weather. In passing, we may just remark the 
corroding action which~sulphur has upon iron and 
copper, and that when sulphurous coals’ are con- 
tinually burnt under a boiler, the plates are rapidly 
deteriorated and the boiler rendered useless. 

With respect to a high temperature in the oven 
baking the coal harder, this is not to be confounded 
with that “hardening” which is apt to occur in 
coking bituminous coals, which consists in a round- 
ing of the edges of the crystals and blocking up the 
pores, and a general hardening and toughening of 
the coke, rendering it ‘incapable of:giving out an 
intense and concentrated, heat, owing to it present- 
ing less surface of contact to the oxygen of the 
atmosphere, and which is occasioned by allowing the 
coal to remain in the oven too long.” Besides the test 
of brow aud porosity, there are the tests of density 
and hardness, 


It.is the general opinion of metallurgists that the 
higher the temperature in the hearth of a blastfurnace, 
the more advantageous are .the résults ; and density 
is an essential quality of fuel required to produce 
great pyrometric effect. In modern high furnaces, 
owing to the great height and consequent weight of 
the column of materials, they become so compressed 
that the coke must be of the hardest and strongest 
kind to enable’ it to bear the burden, Density is 
obtained by reducing the coal to small and equal 

articles by crushing, which should be done after it 
been washed ; and hardness, as has been pre- 
viously remarked, by exposing the coal to a high 
temperature in the oven, a point, which demands 
in the design of ovens, consideration of dimensions 
as well as of form. 

Witb respect to the separation of solid impurities 
from the slack, prior to its being coked, this separa- 
tion is usually effected by the agitation of. the slack 
in water, by which agitation the various substances 
arrange themselves in layers“ according: to their 
specific . gravities, the coal which is the lightest 
substance forming the uppermost layer, and the 
heavier substances which are the solid impurities 
forming the lower layers, | ; 

The slack is deposited on a grid through which 
the pulsations are given,.and the machine is so con- 
structed that the pulsations shall not only separate 
the substances into layers as above described, but 
gradually remove the pure coal, The washed coal 
is drained, either in settling ponds, or by an arrange- 
ment in connexion with the machine itself. 

Such then is the theory of the coking process 
considered particularly in its application to the 
utilisation of refuse small coal for the production 
of coke specially adapted to metallurgical use, and 
where the principles involved have been kept in 
mind in the designing of machines and ovens for the 
production of such coke, an admirable fuel has been 
the result, 








ROLLING STEEL RAILS. 
RoLuinG steel rails is an operation consuming so 
much power, that the most suitable class of engine 
for performing this work is a question of very great 
importance to all engaged in rail manufacture. 
The two chief systems principally employed at 
present are reversing engines, and engines having 
flywheels and always running in the same direction. 
Both systems have their advantages and disad- 
vantages, one of the chief objections urged against 
the reversing engines being the large amount of 
steam they consume, as they naturally are obliged 
to take steam during nearly the whole of their 
stroke, expansion being—except when the engines 
are compounded — almost impossible owing to 
the absence of a flywheel. e'believe no very 
accurate investigation has hitherto been made of the 
steam used by these engines, and we are, therefore, 
glad to meet with a paper on the subject, published 
by M. Kraft, the engineer-in-chief of the Seraing 
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Kraft commences by showing that there must in- 
evitably be a certain Joss of steam at each ¥ 
owing to the volume of the cylinders to be filled 
with steam when the ingot is presented to the rolls 
before the work actually commences. When double 
cylinder engines are employed this loss varies from 
one and a half to one half cylinder volume according 
to the ition of the cranks, the mean loss being 
one cylinderful; if three cylinder engines are used, 
the maximum loss is two cylinders full, the minimum 
loss one cylinder, and the mean loss equal to the 
volume of one anda half cylinders. These losses 
of what may be called clearance steam become im- 
portant in reversing mills, as, of course, they recur 
at each pass. : 

As the rail mill engine at Seraing has two cy- 


linders, M. Kraft’s experiments only refer to engines | q 


of that class, and the maximum possible loss, viz., 
one and a half cylinder volumes is assumed, Rails 
for the Belgian State Railways were being rolled 
when the following particulars were obtained ; these 
rails were in double lengths of 18 metres, or say 
59 ft. 6.6in.; each finished rail of 9 metres, or 
29 ft, 6.3 in., weighing 342 kilos., or 750 lb., or, 
say, about 75 lb, per yard. The weight of the 
ingots was 765 kilos., or 1677 lb., thus allowing 
about 10} per cent. of the total weight for crop 
ends, giving them an approximate length of 3 ft. 6 in. 
The dimensions of the ingots were, length 1.15 
metre, or 3 ft. 9.6in., section at base 345 mil x 
$45 mil, or 13.58 in. square, and section at top 
300 mil x 300 mil, or 11.81 in. square. The follow- 
ing extensions were noted in the blooming mill. 


Groove. Metres. Metres. Passes. 
1 1.180 1.220—1.300 on 3 
2 1.400 1.560 one 2 
3 1.650 1.75 one 2 
4 1.900 2.260 ade 2 
5 2.420 2.700 is 2 
Total number of passes gee ae 


The ingot on leaving the blooming mill had a 
height of 2.7 metres, or 8ft. 10.3in., the section 
being reduced to 196 milx196 mil, or 7.71 in. 
square. In the roughing mill the following were 
the extensions ; length on leaving : 


Pass. Metres. Ft 
1 one eee ‘eo 3 = 9.8 
2 one $85 = 11.5 
8 4.0 = 13.1 
4 4.60 = 15.1 
5 5.15 = 16.9 
6 as ie ooo = 6.30 = 20.7 

And in the finishing mill : 

Pass Metres. Ft. 
1 7.50 = 24.6 
2 8.90 = 29.2 
3 10.70 = 35.1 
4 11.80 = 38.7 
5 14.80 = 48.5 
6 eee 18.80 = 61.7 
7 19.60 = 64.3 


giving a total of 13 passes in the roughing and 
finishing mills, and 11 in the blooming mill. 
‘These variations in length were rendered more regu- 
lar when the rolls were turned up, as they were a 
little in want of dressing when the observations 
were made. 

The blooming mill rolls had a diameter of 864 mil, 
with a circumference of 2.714 metres, equal to 
34.02 in., and 8 ft. 10.85 in, respectively ; the ratio of 
the gearing was 2 to 1, so that the number of cylinder. 
fuls of steam theoretically necessary for blooming 
is 64.7, and if to this we add one and a half cylinder- 
fuls for each pass (the maximum possible loss 
arising from clearance due to the position of the 
cranks), we get 11 x 14=16.5+64.7=81.2 volumes, 
The blooming mill engine has cylinders .813 mil 
diameter by 1.20 metres stroke, or 32.01 in. by 
3 ft. 11.57in., giving a volume of 22.245 cubic feet, 
and assuming that admission takes place during 
seven-tenths of the stroke, and that the clearances 
are equal to one-tenth the total volume, we get 
.8 x 22.245 = 17.8 cubic feet of stearn used per stroke. 
‘The pressure in the boilers is kept at 52} 1b. or 
34 atmospheres, but the initial pressure in the cy- 
linders is only 45 lb. As the weight of a cubic foot 
of steam of 45 Ib. pressure is 0.133 lb., we 
get the volume of one cylinder as 0.133 x 17.8= 
2.37 Ib., so that the total weight of steam theoreti- 
cally used in blooming is 2.37 x 81.2=192 Ib. 

he rolls of the roughing and finishing mills are 
.61 metre in diameter, or 24 iv., having a cir- 
cumference of 6 ft. 3 in., and as the length of the 
blooms is 2.70 metres, or 8 ft. 10.3in. on entering, 








and 19.6 metres, or 64 ft. 4 in. on leaving the 
rolls, and the total number of passes is 13, the 
number of cylinder volumes necessary for roughing 
and finishing is 320, and if to this we add as before 
the maximum possible loss, we get 13 passes x 1.5 = 
19.5, or a total of 339.5 volumes. This mill is 
driven by an engine having cylinders 1 metre dia- 
meter by 1.2 metres stroke, equal to 3 ft. 3.37 in. 
and 3 ft. 11.24in., having a cubic volume of .9425 
cubic metres, or 33.28 cubic feet, and making the 
same assumptions as to steam admission and clear- 
ance we took above, we find that 0.8 x 33.28= 
26.6 cubic feet of steam contained in each cylinder- 
ful, its weight being 0.133 x 26.6=3.6 lb. The 
roughing and finishing of each rail therefore re- 
quires 3.6 x 339.5 = 1222 lb., and adding to this the 
uantity used in the blooming mill, we have 1222+ 
192—1414 Ib. steam used for every rail rolled. As 
the weight of a railis 750 Ib. the steam consumption 


is thus at the rate of TNE NSH = 4993 Ib, per ton 


of rails rolled. It will of course be observed that all 
the above calculations only show the amount of 
steam that would have been necessary theoreti- 
cally to roll a rail, no allowance having been made 
for the condensation of steam in the cylinders, 
which, as is well known, is often very large in en- 
gines of this class. It is much to be regretted that 
when M., Kraft was making these investigations he 
did not make use of the indicator to show the power 
required at each pass, as was done by Mr. Webb at 
Crewe, with the new Corliss engine driving the 
three-high rail mill, illustrated at page 359 of our 
twenty-second volume. 

Four hundred single or 200 double rails are rolled 
at Seraing per shift of 12 hours, or assuming the 
rolling to be done in 10 hours, this gives 20 double or 
40 single lengths of rails per hour, which would give 
an hourly consumption of 20x 1414=28,280 Ib. 
of steam per hour, or 458.96 lb. per minute. As- 
suming that the boilers evaporated 3.7 lb. per square 


foot per hour we get = = 7643 square feet 


as the necessary heating surface. The boilers used 
at Seraing are plain cylinders 5 ft. 3 in. in diameter 
by 52 ft. 6 in. long, and are connected to a single 
reheating tube below them 3 ft. 7.3 in. in diameter 
and 46 ft, 5.5 in. in length; each boiler has thus a 
heating surface of 1076 square feet, so that a total 
of at least seven boilers would be necessary for the 
work to be done. 

When the mill was started only six boilers were 
laid down, place being provided for an additional 
one ; this number of boilers was found sufficient at 
first when smaller quantities of rails were being 
rolled, but as the production advanced eight boilers 
were finally provided. These boilers were placed 
at one side of the Bessemer blowing house, six 
similar boilers (in use before the rail mill was started) 
being situated at the other side and providing steam 
for the Bessemer blowing engines, the hydraulic 
pumps of the accumulators, the steam hoists for the 
cupolas, and the engines for driving the cupola fans, 
The fourteen boilers are always connected, and two 
are kept as spare boilers. Besides the above-named 
engines the boilers supply steam also to the follow- 
ing: two condensing engines, one driving a bloom- 
ing and the other a finishing mill, a small 
engine for driving the rolls for carrying the 
rails up to the saw, two rail saws, one ingot draw- 
ing machine, a small steam hammer, two rail- 
straightening presses, an engine working the rail- 
finishing shop, and three donkey pumps. Recentl 
one of Sinclair-McNichol’s tubulous boilers wit 
484.4 square feet of heating surface, has been 
placed over one of the heating furnaces, which on 
trial was found to evaporate 1764 1b. water per 
hour at 60 lb. pressure. M. Kraft concludes his 
paper with a calculation showing the power absorbed 
in journal friction due to the weight of the flywheel ; 
he assumes the weight of the wheel and shaft for a 
finishing mill will amount to 45 tons, the revolutions 
being 75 per minute, the diameter of journals 11.8]in. 
and coefficient of friction = one-tenth, from which we 


_ =4500 kilos, or, say, 9692.5 1b. The 
circumference of the journal = 3.14x11.8 in.= 
$7.08 in.=3.09 ft., therefore the work lost per re- 
volution=9922.5 X3.09 = 30,660 foot-pounds, or 
per minute 30,660 x 75=2,299,500 foot pounds= 
to 69.7 horse power, 

We welcome M. Kraft’s contribution to the know- 
ledge on the subject with which hedeals as very accept- 
able, and we only regret he did not make it more com- 


get 








plete by taking diagrams so as to arrive at the power 
actually consumed, If the water actually spanned 
by the boilers could also have been measured, which 
could easily have been done by isolating those driv- 
ing the rolling mill engines, allowing the others to 
drive the remaining machinery, it would have sup- 

lied very valuable information, and we hope M., 
Kraft may be in a position at some future time to 
supplement his present excellent paper with these 
additional particulars. 





CANADIAN RAILWAYS.—No. XXXVIII. 
Crepit VALLEY Ramway.—IL 
LEAVING Streetsville, 30 miles west of Toronto, 
and the place where the two divisions of the rail- 
way, from the north and the west, come together, 
the main line is continued generally about west to 
Milton, the chief town of Halton County and a thriv- 
ing manufacturing centre. Here the Credit Valley 
crosses the Hamilton and North-Western, 30 miles 
from Toronto by the former and 24 miles by the 
latter from Hamilton, opening up a new route be- 
tween the two cities. On the 19th of September, 
last year, the Marquis of Lorne came down the 
Credit Valley to this place and formally declared 
the road open, although this section, as far as 
Campbellsville 35 miles from Toronto, had been in 
operation from the lst of the month. Leaving 
ilton, the road commences the ascent of the same 
ee elevation which, sweeping round the head 
of e Ontario, stretches its long mountainous 
flank obliquely across the Canadian peninsula toa 
junction with the Laurentian range which runs 
parallel to the Great River, and holds in its im- 
mense basin the elevated fresh-water seas of Erie 
and Huron, and the rich agricultural land unwatered 
by the rivers that run into them. Although this as- 
centis not over one foot to the hundred, the gradient 
is long, and the total rise is not less than 300 ft. 
The summit is reached at 42 miles from Toronto, 
where the line crosses the Brock-road, one of the 
early colonisation thoroughfares that helped to 
people the interior of the country. The railway is 
now in the watershed of the Grand River, to which 
it descends with easy gradients to a crossing at 
Galt, 58} miles from Toronto. This is by far the 
heaviest structure on the line, one of the best 
bridges in Canada, and the first large railway bridge 
entirely of Canadian manufacture. The Grand 
River is not only, at this point, a river of consider- 
able size and rapidity, but it lies in a deep depres- 
sion in the d, and is subject to heavy and 
dangerous floods, especially in the spring of the 
year. The Grand Trunk has a branch on the west 
bank of the river, from their main line 10 miles to 
the north of this, whilst the Great Western line, the 
Wellington, Grey, and Bruce, runs along a depres- 
sion parallel to the river, and not much over a 
uarter of a mile distant from it on the east side. 
he Credit Valley was necessarily compelled, there- 
fore, to keep on a high level, and cross both the 
railways and the river sufficiently high to be clear 
of everything. We give this week a two-page en- 
graving of the main spans of this bridge. Besides 
these spans there are trestle approaches at each side, 
that at the west end crossing the Grand Trunk, 
whilst there is a similar bridge over the Great 
"Western to the east of the river. The two-page en- 
graving shows the general design of the bridge, 
and also the chief details. The iron was manu- 
factured by the Londonderry Iron Company in 
Nova Scotia, whilst the work was put together 
and erected by the Toronto Bridge Company. 
As this is the first large bridge constructed from 
the Londonderry iron, a series of tests were made 
on all the principal sizes at the Canton Bridge 
Company’s Works in Ohio, and repeated again at 
Toronto. The annexed Table is a correct account 
of these tests, and shows plainly the tensile strength 
of the different bars. sides this, most of the 
principal members of the bridge were separately 
tested to a strain of 40,000 1b. per square inch, and 
when the bridge was completed a train of 60-ton 
locomotives, of which three could be got upon the 
span, were worked over the bridge at different 
speeds, and the deflection of each truss carefully 
noted. With 180 tons between the piers the de- 
flection at slow and ordinary speeds was not over 
five-eighths of an inch in the centre of the span. 
The Londonderry iron is made exclusively from the 
rich hematite ores of the Cobequid Mountains, 
smelted with coke, and puddled by the Siemens 
process, 
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RECORD OF TESTS MADE ON BAR IRON MANUFACTURED BY THE CANADA STEEL AND IRON COMPANY FOR THE TORONTO 





BRIDGE COMPANY FOR THE IRON BRIDGE AT GALT ON THE CREDIT VALLEY RAILWAY, AUGUST 14, 1879. 




















Size of Specimen. Broken Specimen. Elongation. Reduction 
Test 2 Breaking Strain a 
Number. Bar Size. BS " ao ph oS: ‘2. pew oer Denne Inch. 
iameter . iameter, . 
Length. i one Sq. Inch Length Inches. Sq. Inch. Length. Per Cent. Sq. Inch. Per Cent. 
82nds. t Ib. lb. 
230 5 in. by 1} in. 8 307 93 16 196 1.75 21.9 ll 27.7 16,703 54,407 
231 5in. ,, 1pin. 72 .307 9% 16 196 1.63 21.0 lll 27.7 17,299 56,349 
232 4in. ,, lyin. 8 .307 10 15 172 2.00 25.0 +135 44.0 15,808 51,492 
233 4in. ,, lgin. 748 307 9g 15 172 1.81 23.2 +135 44.0 17,001 55,875 
234 1 in. round i 442 a 18 248 1.88 26.9 154 34.9 25, 58,709 
235 mam “5 7h 442 9 18 .248 1.94 25.2 154 34.9 24,159 54,659 
236 ldin. ,, 7th 1 -785 9% 25 479 1.74 22.6 306 89 41,458 52,813 
237 liin. ,, 7& 1 -785 of 25 -479 2.06 27.0 306 39 42,055 58,573 
238 24 in. by-14 in. 8 442 9 17 235 1.75 21.9 .207 47 28,264 52,684 
239 «| 2h in. ,, 1din. 7 442 10 17 .235 2.13 27.1 -207 47 23,562 53,308 
240 14 in. sq- 7 442 94 19 .277 1.75 23.3 165 37.3 22,369 50,609 
241 14 oa 73 442 at 19 277 1,94 25.6 165 87.3 22,668 51,285 
“ue | ik 3 7 ‘442 8 20 ‘307 1.25 16.6 135 44 25,352 57,358 
243 Ii 1» 74 7 -442 a 20 .307 1.69 22.5 135 44 24,159 54,659 
244 1 9s 7 1 -785 9 23 407 2.25 80.0 879 48.3 88,773 49,392 
245 1} és 7t 1 -785 938 23 407 2.19 ye .379 ry 39,669 pone 












































The total cost of the bridge and approaches, in- 
cluding false works, was as follows: 


dols. 
Stone for piers and foundations ... 14,733 
Cement from Shorola and cartage 810 
Esson’s contract for piers complete - 10,772 
Toronto Bridge Company for superstruc- 
ture erected on sini ae oo Sane 
Trestling at both ends ove 3,120 
Supervision and sundries .., 960 
60,582 


The county of Waterloo, of which Galt is the 
principal, and, excepting Berlin, the only town, is 
not of large extent, and the Credit Valley Railway 
passes through it in 10 miles of its length, but the 
Grand River intersects it, and in its long rapid descent 
offers an immense water power for the development 
of manufactures. Something perhaps is due to the 
character and nationality of its population, which 
has been largely drawn from the manufacturing 
districts of the old world. In 1871 of a total popula- 
tion of 41,251 no less than 22,050 were of re 
extraction, 6074 being German born. The Scotch 
come next with a i yee of 7315, and then 
English with 5056. The greater number of these 
people are settled on the immediate banks of the 
river, this being one of the very few counties in 
Canada where the industrial classes approach in 
number the agricultural, and Galt bids fair to be- 
come the centre of one of the principal manufactur- 
ing districts in the Dominion. In 1871 there were 
fourteen agricultural implement factories, ten iron 
foundries, twenty-one woollen cloth factories, besides 
a number of other industrial occupations, employ- 
ing altogether nearly 3000 hands, with an invested 
capital of 1,512,208 dols. working up 3,000,000 
dols. worth of raw material and disposing of 
5,000,000 dols. worth of manufactured products. 
Galt, especially well placed as a manufacturing 
town, stands on a level limestone formation through 
which the Grand River has hewn out a e. from 
15 ft. to 20 ft. below the general level, and within a 
mile below tbe railway bridge there is a descent of 
not less than 40ft. The whole township was 
originally taken up by Mr. Dickson, who resold it in 
lots, paying and being paid by instalments in the 
same way that the Canada Company, of which John 
Galt was then the manager, were doing on a larger 
scale, Mr. Dickson was a personal friend of the 
author of ‘‘ Laurie Todd,” and named his town after 
him, although Galt himself never lived here, as has 
been generally supposed. Galt has now five rail- 
ways converging, the most important for the town 


being undoubtedly the Credit Valley, which, passing | Th 


directly through it, places it on the great highway 
between the east and the west. There are perhaps 
few places in Canada which require more railway 
accommodation, as several of the specialities made 
here and in the neighbourhood are unique in the 
Dominion, and their customers extend from Halifax 
to Manitoba. For instance, there are in all Canada 
only three button factories, and all of them are in this 
district, This industry was commenced in the neigh- 
bouring town of Berlin, some 15 or 16years since, bya 
German manufacturer named Vogelaauge, who em- 
ploys about 150 hands, and is now largely increas- 
ing his works. In the same town is another large 
button works owned by Mr, Shantz who employs 





.Trunk ; close to the Woodstock Station ground it 


about the same number of hands, his factory being 
called the Dominion Button Works. All these 
buttons are made from the South American ivory 
nut, of which the Dominion Works uses 200 
tons a year, and turns out 100,000 dols. worth 
of buttons. Another large works here is de- 
voted to axe making, now done almost wholly by 
machinery. The iron at present used at this works 
is altogether*the Londonderry iron from Nova 
Scotia, which gives better results and works up 
more satisfactorily than any other brand that has 
been employed. The machine that forms these 
axes presses the heated iron into the proper shape, 
cuts the axe from the bar, and punches the hole for 
the axe handle at one process, stamping out in this 
way 400 axes per day. The machine is worked 
by two men, and the whole establishment oy oa 
75, who are kept steadily occupied by the home 
demand. ' 
Leaving Galt, the Credit Valley runs for 30 miles 
through an excellent farming country to Woodstock. 
Of this distance, the first 10 miles is in the valley 
of the Grand river, whence it crosses, with easy 
gradients, over the rolling watershed that separates 
it from the valley of the Thames, which river it 
twice crosses before reaching Woodstock. At 
Drumbo, 74 miles from Toronto and 18 miles from 
Galt, it crosses the Buffalo division of the Grand 


crosses the Port Dover and Lake Huron Railway ; 
and about half a mile west of this it crosses the 
main line of the Great Western Railway ; all these 
being level crossings, and dependent for the safety 
of the trains upon the care and watchfulness of 
drivers and signalmen. Immediately after this last 
crossing, which is on the south side of the Thames, 
the Great Western crosses that river, and for the 
next 10 miles the two railways are parallel, one on 
each bank of the river, and as close together as the 
sinuosities of the stream will permit. At Ingersoll, 
10 miles from Woodstock, the Credit Valley at present 
terminates, the 26 miles forward to St. Thomas not 
being as yet under construction, and without this the 
western division of the Credit Valley must necessarily 
be incomplete, objectless,and unremunerative. From 
Ingersoll the line will pass over some rough ground, 
the watershed between the Thames which runs into 
Lake St. Clair and Kettle Creek which empties into 
Lake Erie, This summit will be in five or 
six miles south-west of Ingersoll, and after crossing 
Kettle Creek, near Belmont, where it is an incon- 
siderable stream, the Credit Valley will run down its 
valley, on the southern side, to the town of St. 
omas, where, crossing the “air line” of the 
Great Western in the town, it joins the Canada 
Southern at their main central depét, St. Thomas 
is one of the most prosperous towns in Western 
Canada, and almost entirely the outcome of its 
railway position. Although in a good agricultural 
district, nothing but the accident of its becoming a 
great railway centre could have given the impulse 
to its growth and business that has taken place 
within the last few years. In 1856 the opening of 
the London and Port Stanley Railway gave it access 
to London, 15 miles to the north, and to a good 
harbour on Lake Erie, nine miles to the south of it. 
The two el east and west lines, the “air line” 
of the Great Western and the Canada Southern, 





trisect the town, passing through it longitudinally 
within a distance of one-third of a mile apart, one 
on each side of its business centre, and the latter 
company have turned off their St. Clair branch, 
66 miles in length, outside of the town limits, so that 
the Credit Valley is the eighth railway that diverges 
from this centre. The town is situated on Kettle 
Creek, at the mouth of which, due south from St. 
Thomas, is Port Stanley. The stream is not 
navigable for any distance above the harbour, but 
it forms a very serious obstruction to any railway 
entering St. Thomas from the west, and the bridge 
over it on the Canada Southern is one of the largest 
structures in the country. ‘ 

At its terminus the Credit Valley will have two 
routes to the west, either by the main line of the 
Canada Southern or the Courtwright branch, by 
one or other of which it can reach every important 
western city, and by both it can strike Chicago, thus 
introducing a new and very important rival to the 
Grand Trunk and the Great Western, and admitting 
the Vanderbilt system of railways from Chicago into 
Toronto, and forward to Montreal and Quebec. 
The Credit Valley is indeed a very ominous threat 
to both of the old English railway companies, and 
as the type of a new class of railways, the introduc- 
tion of a new financial basis, on which this anda 
number of others are being developed, it is worthy of 
the careful study of all interested in the financial 
results of Canadian railways. As a new thorough- 
fare through the country it was certainly not wanted, 
and its whole course is so near to one or other of 
the older railways, that it can command but very 
little local traffic, and no through traffic but what is 
abstracted from one or other of the existing lines. 
The following list of its stations with their dis- 
tances from Toronto by the three railways illustrates 
this: 

















By Credit | By Grand| By Great 
alley. runk. estern. 
Carlton 4h 4h 

ooksville 14 oe 14 
Streetsville 20 
Milton 82 tee 47 
Galt 59 75 68 
Drumbo 74 lll 74 
Woodstock 87 my 84 
Ingersoll .. 97 sa 94 
St. Thomas . 122 137 122 and 130 
Brampton 28 21 


These are the whole of the stations affected on 





the main lines of the three roads, and all on the 


Credit Valley that have a population of over 600 in- 
habitants. Cooksville is only two miles from Port 
Credit on the Great Western, 14 miles from Toronto, 
and the principal part of the population is 
nearer to the Great Western than to the Credit 
Valley. Streetsville on the Credit Valley and 
Brampton on the Grand Trunk, and on the Orange- 
ville Seimahs are, by the main lines, equally distant 
from Toronto, the two places being eight miles apart, 
and the same advantage that the Credit Valley can 
claim at one end of thesettlement, the Grand Trunk 
has at the other. Milton, which is not directly 
served by either of the older companies, is on the 
Hamilton and North Western Railway, which for 
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Serene 
30 miles runs the same district as the Oran 
ville branch, and is never more than seven miles 
from it, the two intersecting each other midway. 
Of the other stations on the main line, Galt and St. 
Thomas, served by all three railways, and St. Thomas 
by both divisions of the Great Western, are the two 
most important places, and though from Galt the 
Credit Valley has a marked advantage in distance, 
it is at the same time the point where the old rail- 
were had formerly competed heavily for the traffic, 
and the prices from which have been already most 
depreciated in consequence. On the Orangeville 
branch, besides the Hamilton and North Western 
which, pommepted with the Northern, —. at se 
air line prices between competing points, the only 
contlderatle villages, Alton and Drangéville, are 
six ntiles nearer to. To: 
cheady sapolontiiont of the ral 
a y supplemented the ¢ e railway, 
and <n etonan and “which compel 
the trade into its Channels. The Credit 
Valley, therefore, can | for no traffic that will 
not have been fought for by other, older, and more 
powerful companies, having in most places heavy 
advantages in their favour, and in the absence of 
any — arrangement between the competitors, 
for the bonuses from the municipalities have been 
given in most instances on the express understand- 
ing that there shall be no such arrangement, the 
margin of profits must be only very insignificant, 
The company with a nominal capital of only 
10,000/. was chartered February i5, 1871, but the 
works were not pushed till 1873, and in 1875 they 
were suspended until the autumn of 1878, when 
they were prosecuted in earnest, this long delay 
being principally consumed in the tedious negotia- 
tions with the different municipalities for their 
bonuses and subscriptions. Up to the period when 
the works were recommenced, the total expenditure 
had been 927,597 dols, entirely furnished by the 
municipal bonuses from the different townships and 
counties on the route. The estimate then to com- 
plete the line 185 miles in length ready for the rails, 
was 1,006,098 dols., and the steel rails 56 lb. to the 
yard, with iron of the same weight for the sidings 
were estimated at 714,586 dols., or a total cost for 
the railway exclusive of rolling stock of 2,648,281 
dols. The rails as actually laid are 54 1b. to the 
ard, and the sidings are equal toa the main line, 
»ut the estimates have not been exceeded, At the 
same time the estimated receipts from the muni- 
cipal bonuses, and the Government subsidy of 3000 
dols, per mile, were expected to amount to 1,759,250 
dols,, so that the necessary amount of cash to raise 
for the whole 185 miles was only about 1,000,000 
dols, or 200,000/., allowing a fair margin for loss on 
realising the bonuses. Adding 3000 dols. per mile 
for rolling stock bonus in round numbers, we have 
1700/. per mile as the necessary capital for a road 
equal for all practical purposes to the Grand 
Trunk or Intercolonial, and which can be worked as 
cheaply. Deducting the leased mileage of the Grand 
Trunk and Great Western, the capital account of 
these companies shows 30,000/. and 22,000/. per mile 
as the capital on which they are expected to pay a 
dividend, and it would seem as if this heavy handi- 
capping must be ruinous in the struggle between the 
two. In point of fact the actual bonuses voted, and 
received up to the present time from the muuici- 
palities are as under : 









to by the Toronto, Grey, 
private enterprise has 





Dols. 

City of Toronto ... ese 350,000 
County of Oxford ... 200,000 
oi Wellington 135,000 

A section of Waterloo .. ons «+ . 110,000 
oe Halton os ees a 70,000 

o0 Peel... pa ie - 75,000 
Town of Milton 30,000 
» Brampton 20,000 

»  Streetsville ome ot eee 20,000 

»  Angersoll we ~~ bed 10,000 

» Orangeville... des ee 15,000 
1,035,000 


Besides these gifts, the towns of Ingersoll and 
Orangeville, and the villages of Fergus and Elora, 
have agreed to exchange their municipal debentures 
for the bonds of the railway, the first named to the 
extent of 30,000 dols., the other three to the amount 
of 15,000 dols. each, Other bonuses appertaining to 
the portion west of Ingersoll, to a very considerable 
amount, have not yet been paid, nor, in fact, have 
been earned, being dependent upon the construction 
of that portion of the line. ides these sums, 
over 100,000 dols. have been received as interest on 
these subscriptions, the amount being payable from 
the date of its being granted, whilst the sums could 


not be claimed excepting as the work was actually 
performed. The Government subsidy of 3000 dols, 
per mile has realised in addition over 420,000 dcls., 
so that 1,630,000 dols. of practical free donation 
have been accorded to the 158 miles of road at pre- 
sent constructed, or 10,300 dols. per mile given to a 
oad that was estimated to cost, and has cost, exclu- 
sive of rolling stock, only 14,300 dols. per mile. 
It is a wonderfully expressive comment upon the 
t management, and present popularity of the two 
nglish companies, that a poor struggling commu- 
nity, only the other day but too anxious to get any 
sort of a communication from their farms to the 
nearest markets, should rise up almost unanimously, 
and voluntarily give to any man who had the 
courage to oppose the rich companies who had the 
monopoly of the carrying trade, a bonus of three- 
fourths of the cost of a railway, in some cases with 
the sole undertaking that the new line should never 
amalgamate or work in connexion with either of the 
old ones. The very existence of the Credit Valley 
is a damaging but convincing proof of the want of 
consideration that has heretofore been extended to 
Canadian interests by the English companies, and 
the complete want of sympathy that a quarter of 
a century of their operation has failed to elicit from 
the country whose interests they have not served. 





NOTES. 
EXHIBITION OF BREWING PLANT. 

WE notice that a second annual exhibition of 
machinery used by brewers, maltsters, distillers, 
aérated water makers, &c., will be held at the 
Agricultural Hall, during seven days beginning the 
lst of October next. The exhibits will be divided 
into seven sections as follows: 1. M&chinery and 
plant used in brewing, malting, distilling, and wine 
pressing. 2. Machinery and plant for the prepara- 
tion of aérated waters, cordials, fruit extracts, &c. 
8. Machinery employed in the manufacture of 
cigars, cigarettes, tobacco, and pipes. 4. Fittings 
and utensils for licensed victuallers, hotel and 
restaurant keepers. 5. Miscellaneous. 6. Samples 
of barley, malt, hops, tobacco, cigars, &c, 7. Tast- 
ing stalls, Space will be charged for at the rate of 
7s. 6d. per foot run for 8 ft, depth ; special positions, 
however, demanding special rates. The success 
which attended the similar exhibition last year, has 
encouraged the organiser of these trade exhibitions 
to repeat the experiment, and it is probable that the 
results will be even more satisfactory than before. 
There can be no question but that these occasional 
trade exhibitions serve a very useful purpose, and 
should be encouraged as far as possible, both by the 
manufacturers of those objects coming within the 
scope of the exhibition, and by the public. 


CANADIAN Paciric Rattway. 

Five hundred miles of this line already located 
and under construction traverse a belt of land of 
the most fertile character. The works in a distance 
of 450 miles consist simply of earth excavations and 
embankments, with trestle bridging of the timber 
of the country across streams, and probably in every 
section of 100 miles two or three truss bridges from 
80 ft. to 120 ft. span. By care in the selection of 
the route, by skill in the execution of the works by 
contractors and sub-contractors at a small profit, 
it is believed the line will be brought up to forma- 
tion level for less than 1500/. per mile. Across the 
Saskatchewan river there will be one or two heavy 
bridges, 400 to 500 yards in length, with stone 
abutments, and piers and iron superstructures, 
Considerable differences of opivion have existed as 
to the course the line should follow further west, 
and many surveys have been made. Accordingly 
any company or syndicate in arranging terms to 
undertake the construction and working of the line 
will do well to reserve power to select their own’ 
route within certain limitations. The success of 
the enterprise will depend on the rapid colonisation 
of the country, and that again is dependent upon 
the quantity of rich agricultural land suatiable, 
about which sanguine or exaggerated views are 
believed to be entertained in regard to the route of 
the railway which has so far been decided upon. 

Tue Direction or Winp CuRRENTS. 

At the last meeting of the Scottish Meteorological 
Society, Mr. A. Fraser exhibited an anemometer 
which he had constructed for the purpose of ascer- 
taining the direction of the wind with reference to 
a horizontal plane. He said that it bad been too 
generally assumed that wind currents moved in a 
direction at right angles to the perpendicular, 





whereas there were many degrees of obliquity 





—— by these currents. The instrument which 
bad constructed was furnished, in addition to an 
ordinary vane, with a plate as thin as was consistent 
with rigidity, which was so attached to a counter- 
poise that it was raised in proportion to the strength 
of the current alongside a register for measurement. 
The general result of his experiments with this ane- 
mometer went to show that currents of air were 
very much modified by the ground over which they 
passed. On the und in front of the Royal 
Observatory of Edinburgh the deflection of the 
plate above the horizontal plane was 45 deg., and 
on the Salisbury Crags it ranged from 45 deg. to 
75 deg, while on level ground it did not exceed 
15 deg. One curious phenomenon noticed was this 
—that when an —s was being conducted in 
the centre of the Meadows (a large flat level tract of 
ground in the south-west of Edinburgh), the plate, 
after the wind had almost died away, suddenly and 
without any obvious reason, rose for a moment to a 
vertical position. Such an invention as that of Mr. 
Fraser's is likely to bring out many curious facts 
not previously known. 


THE POPULATION OF AMERICAN CITIES. 

The following list of the population of the prin- 
cipal American cities will be found of interest as 
illustrating the rapid growth of commercial centres 
in tae United States : 














a 1880 1870. 1860 
New York .| 1,208,471 | 942,252 | 813,669 
Philadelphia 843,000 | 674,022 529 
Brooklyn 554,693 | 395,099 | 266,661 
Chicago .. ° ‘ 502,940 | 298,977 | 109,260 
St. Louis 395,000 | 310,864 | 212,41 
Boston 352,345 | 250,526 | 177,841 
Baltimore . 350,000 | 267,354 | 212,418 
San Francisco ... 280,000 | 109,473 . 
Cincinnati 246,153 | 216,239 | 161,044 
New Orleans 215,239 | 191,418 | 168,675 
Washington 160,000 | 109,204 61,112 
Cleveland 156,946 829 43,417 
Newark 136,983 | 105,059 71,941 
Milwaukie ° 130,000 »440 45,246 
Detroit 119,006 79,577 45,619 
Louisville 112,000 | 100,753 68,033 
Jersey City 105,000 81,744 29,226 
Providence 104,500 904 50,666 








The approximate totals of the above populations 
are 5,970,000, 4,365,000, and 3,159,000 respectively, 
showing at the present time an increase of almost 
double during the past 20 years. It will be noticed 
that the rate of increase of the different cities is 
very irregular ; thus San Francisco has augmented 
fivefold, Chicago nearly as much, and Milwaukie 
threefold, while in many of the older cities the 
growth is naturally slower. The forthcoming census 
will afford interesting data as to the composition of 
the populations, and the distribution of nationalities, 


Unsanitary Houses. 

Last week a meeting was held of the Rental 
and Sanitary Reform Association, which has been 
recently formed to promote sanitary improvements 
in houses, especially in regard to the relations of 
health and rent of the lower kinds of dwellings in 
London. The chairman stated that the society had 
made considerable progress in their inquiry into the 
present state of house farming, as well as those un- 
sanitary conditions under which large numbers of 
workpeople in London were obliged to live. A 
large amount of their weekly earnings went to pay 
rent, for which they received a miserable return in 
the shape of wretched accommodation. The ques- 
tion before the meeting was whether a house-to- 
house visitation should be adopted, which it was 
strongly urged was necessary. ‘The results obtained 
would show the sanitary conditions of the houses of 
the poor, the rent they paid, and the position which 
they held with their so-called landlords, who were, 
generally speaking, exacting and inexorable per- 
sons. Instances were named in which, when the 
poor tenant had complained to the sanitary in- 
spector, the brokers were put in for arrears of rent, 
and the family turned out of doors. The discussion 
became of a very discursive character, and em- 
braced suggestions in many cases wide of the mark, 
but at last the report of the sub-committee was 
, and the plap of house-to-house visitation 
to. In our opinion, if the society really 
carries out, to their full extent, the objects for which 
it has been formed, it will confer a great benefit-on 
the working people of the metropolis, who now, 
owing to their generally being in debt to their 





landlords, dare not resort to means which would 
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improve the houses in which they are compelled to 
live, and we may add, too frequently die of zymotic 
dis eases, 

LeveL CROSSINGS ON RalILways. 

If a decision recently given in the Forfar Sheriff 
Court is to have any weight, it is evident that rail- 
way companies must henceforth be on their guard 
as to the mode in which their rails are laid at level 
crossings. A decision bearing upon that question 
was given some time ago in that court, and sub- 
sequently appeal was taken upon it to the Sheriff- 
Principal of the county, who on Saturday last issued 
his judgment in the case. The question raised was 
that of a railway company’s responsibility for its 
level crossing. At such a crossing in Caledonia- 
street, Montrose, a horse belonging to the pursuer, 
Mr. Tindall, contractor, was seriously injured by 
one of its feet being caught between two of the rails. 
His lordship agrees with the Sheriff-Substitute in 
awarding 30/. as damages for the accident, and in a 
note quotes Lord Deas, one of the judges in the 
Supreme Court, on the law of railway ways, and 
then points out that the carter was lawfully entitled 
to make use of the crossing, that there was nothing 

eculiar about the shoeing of the horse, and at this 
loveh crossing there were several sets of rails, and 
there were points at the crossing which rendered a 

ard-rail necessary, and it was the presence of this 
guard-rail which led to the accident ; there was no 
necessity for these points and their accompanying 
guard-rail being placed in the middle of this crossing, 
and they might equally well, and more safely, 
according to the evidence, have been placed away 
from the crossing upon the railway company’s own 
private ground. Moreover, the kind of rails used 
at this crossing were those ordinary double-headed 
rails which, according to the evidence, are not as 
safe at a crossing like this as other sections that 
might be used. His lordship, therefore, holds that 
the company have failed to take reasonable precau- 
tions to reduce the danger at the crossing to a 
minimum, and that, therefore, they must pay 
damages. 


THE GEOLOGICAL SURVEY OF SCOTLAND. 

Professor James Geikie, F.R.S., Director of the 
Geological Survey for Scutland, has recently pre- 
pared a report on that subject which is embodied in 
that year for the 1879 by the Director-General of the 
Geological Survey of Great Britain, Professor A. C. 
Ramsay, President-elect of the British Association. 
Notwithstanding the long continued wet weather of 
last summer, the general amount of fieldwork done 
under Professor Geikie’s direction was greater than 
it was durivug any one of the previous five years. 
The whole of the remaining ground in the south 
of Scotland has been cleared off, and the southern 
half of the kingdom, from the English border north- 
wards to a survey line drawn from the mouth of 
the Clyde to Aberdeen has now been surveyed, and 
in great part published; consequently the whole 
force of the survey has been placed on the high- 


land or northern portion of the country. It is now | P 


proposed to distribate the future work partly on 
the south side and partly on the north side of the 
mountains, and by this arrangement the fieldwork 
will be pursued on both sides of the mountains in 
such a manner that the high grounds can be examined 
in the earlier half of the year before the shooting 


begins, while the lower tracts are reserved for the | P 


later months when the weather also is less favourable 
for mountain work. The whole of the old red sand- 
stone region of Kincardine, Forfar, and Perthshire 
has pow been completed, and some progress has 
been made among the older crystalline rocks of the 
Grampian Mountains. The 6-in, maps of the coal- 
fields have been completed and published, with the 
exception of two small sheets delayed for further 
examination, It may, however, be desirable to pub- 
lish the 6-in. maps of those mineral districts in 
which mining has been carried on extensively among 
the oil shales and the basin of the Firth of Forth. 
Two sheets of vertical sections have been published, 
illustrating the coalfields of Lanarkshire and Ayr- 
shire, and several sheets of horizontal sections are 
in preparation, and have been drawn for the en- 
graver. 


Tue Société Dp’ ENCOURAGEMENT. 

The Société d’Encouragement pour I'Industrie 
Nationale, at a recent sitting, distributed the various 
_ prizes which it controls, and which are numerous 

and important. The Grande Médaille des Beaux 
Arts was awarded to M. Charles Garnier, architect 
of the Paris Opera, and a high tribute was paid to 
his ability in the speech made by M, Rossigneux, 





one of the Committee of the Beaux Arts. It may 
be mentioned that all the almost innumerable details 
connected with the great work were elaborated by 
M. Garnier himself, and that the drawings for the 
undertaking amounted to 35,000, which if put to- 

ther would extend for more than 20 miles in length. 

he Grand Prix of the Marquis d’Argenteuil was 
awarded to M. Alph. Poitevin for improvement in 
photography, especially relating to various carbon 

rocesses. ‘The Elphége Baude prize was given to 
Mr. H. Hersent, whose name is so widely known in 
relation to extensive engineering works at Vienna, in 
Belgium, and elsewhere. The award was made 
especially in reference to the great dock works 
now in progress in Toulon, of which we have pub- 
lished drawings and description (see ENGINEERING, 
vol, xxvi.). Other prizes were awarded as follows: 
To M. de Bisschop for his domestic motor; to M. 
Anthoni for his device for lessening the vibration 
of steam hammers; to M. Felix le Blanc for pro- 
cesses utilising waste products, especially for the 
manufacture of carbonate of potash from the residue 
of beetroot ; this industry amounts to 2000 tons a 
year in France. A prize of 2000 francs was awarded 
to M. A. Martin for his process of rendering wood 
and fabrics uninflammable, and another of the same 
amount to M, Idrac for a means of drying timber. 
M. C. G. Petit received a similar award for his 
method of preparing a typographic plate from a 
photograph direct. Thirteen gold, nine platina, 
fourteen silver, and eleven bronze medals were also 
distributed, while thirty-five employés received 
medals of minor importance for their good conduct 
and intelligent application to work. 


STREET TRAFFIC IN Paris. 

The Bulletin du Ministére des Travaux Publics 
contains some interesting statistics on the street 
traffic in Paris during 1878, the year of the Inter- 
national Exhibition. First as to the omnibuses. 
There were thirty-three omnibus routes having a 
total length of 156 miles. By these vehicles 
102,799,000 people were conveyed, who paid alto- 
gether 784,915/., the average amount paid per head 
being about 19 centimes, or a shade under twopence. 
Each vehicle earned on an average 3.36/. per day, 
the highest sum being 4.75/. on a short line of about 
24 miles, the sum paid per passenger being 18 cen- 
times. The total expenses were 885,773/., so that 
there was a loss on the operation of about 100,000/. 
Out of the thirty-three lines only three were worked 
with a profit, the total profit amounting to 21,933/. 
The longer lines naturally showed the greatest losses, 
that from the Gare du Nord to Montsouris heading 
the list with a deficit of 8840/. The results of work- 
ing the tramways—146 miles in all—are very im- 
perfectly recorded; 127,472,000 people were carried, 
and the total receipts were 810,780/., but no record 
is given of the working expenses. The total length 
traversed by the river steamboats, the Bateaux- 
Omnibus and the Hirondelles, from Charenton to 
Suresnes is 30 miles. In 1878 there were 14,760,469 
ersons transported, the total receipts being 
125,200/., and the average fair paid .213 franc. 
Of hired vehicles, cabs and carriages, 6995 were in 
use during the year ; these carried about 12,000,000 

engers, and earned nearly 1,000,000/. There 
were 10,126 horses to work this traffic; a very small 
number apparently. The approximate value of the 
lant was nearly 1} millions sterling, including 
vehicles and horses; the average value of the cab 
horses was 18.3/. ‘The traffic was not so heavy on 
the Ceinture Railway as may have been expected. 
On the left side 9,407,000 departures and 9,485,000 
arrivals are recorded, the receipts being about 
1,100,000/. and the average fare per head 1}d. On 
the right bank only the departures are recorded, 
5,590,000 ; the earnings were less than half those 
of the railway on the left side. Finally, there was 


a circulation of 44,943,000 persons at the terminal | +). 


stations in Paris, the arrivals and departures nearly 
balancing each other. Altogether the total number 
of passengers transported in Paris during the Exhibi- 
tion year, stands according to the official figures at 
326,457,000. 


New Iron Tarirr ror Russia, 

It is now definitely decided that the new iron 
tariff for Russia will come into force on the lst of 
January, 1881. The importation of wrought and 
cast iron, free of duty, for use in works, will be 
discontinued; but agricultural implements will re- 
main free of duty, and duplicate and spare parts 
of these, if yr with the machines, will also 
be exempt; if imported separately they will be 
liable to the ordinary duty. ‘limber vessels, includ- 





ing their rigging and fittings, will be free, but iron 
ships, with or without machinery, if imported in 
parts, are to pay the duty according to the class to 
which they belong, as ironwork. Machinery for 
ae and textile industries, which have hitherto 

exempt, will pay according to their class. It 
will be noticed that the duties are very heavy, and 
in many cases almost prohibitive. Russians will find 
the prices of engineering work generally advance 
very materially next year. The official tariffs are 
published in copecks per , but we have for con- 
venience given the equivalent rates in pounds sterling 


per ton, a being taken as equal to 36.09 lb., 
and a pound sterling as equal to 6.4 roubles (gold) : 
cae Per to 
er ton. 
(in gold). £ 8. d. 
Iron and steel bars, strips, 
angles, breadth jin. to 18in., 
thickness or diameter up to 
7in-, blooms, and in a 3 82 7 103 
Ditto, breadth more than 18 in., 
thickness or diameter more 
than 7 in., plates and sheets .., 50 417 0 
Iron and steel rails ove ne 45 4 7 3 
Iron and steel scrap for re- 
‘manufacture - ... ‘aa t 20 118 95 
Tinplates, iron covered with diffe- 
rent metals, zinc, copper . 125 12 2 6 


Cast-iron castings in unfinished 

see for inabgnon, tnhee, co- 

umns, girders, rs, plates, 

and railway implements 4. 50 417 0 
Ditto, in finished state, polished, — 

turned, planed, &e. (painted)... 100 918 11 
Malleable iron castings ... « 100 91811 
Iron and steel articles in ham- 

mered state, anchors, railway 


implements... oe ae a. eae, Oh 
Iron and steel tanks, boilers, 

tubes, bridges, different articles 

prepared from iron and steel 

piates and sheets 100 913 114 


Manufactured articles of iron 
Date eit —_ tin, cop Bote = bs 4 103 
itto, or artisti i 9 9 
Wire, ‘iron and steel. “coated , 


with zinc, tin, or copper » 150 141011 
Tools, instruments for works ... 80 715 23 
Portable and fixed engines, ma- 

chinery generally Mab ia 80 715 2 

Per Axle, Per 

Roubles Axle 

Gold). £ s. d 
Coal and platform wagons 75 1114 4} 
Covered goods wagons ... ioc, OO ae 8D 
Third-class, luggage, and postcars 175 27 6 10 

: -class cars ... bee o. 225 35 3 1 
Mixed cars (1st and 2nd class) 275 4219 44 
First-class cars... ies «. 825 5015 75 

PerCar, Per 
Roubles_ Car. 
(Gold). £ s. d. 
One horse tram car ens « 150 23 8 9 
Two a a dow - 200 81 5 0 
Agricultural machinery (engines 
excluded) Free from duty. 


ui one oe oes 
Seagoing and river ships, 
steamers, and boats fully 
erected .., ies is +» Free from duty. 
THE CALEDONIAN AND CRINAN CANALS, 

The Commissioners of the Caledonian Canal, 
under whose care the Crinan Canal is also placed, 
have just issued their seventy-fifth annual report, 
which is one of very considerable interest, as both 
of those well-known water highways are intimately 
concerned not only with the o goods and 

ger traffic of the northern portion of the 
ingdom, but also with the tourist traffic, which 
means the travelling of many thousands of sight- 
seers from all parts of the civilised world, through 
regions whose scenery is unsurpassed in varied 
beauty and grandeur. After speaking of the extra- 
ordinary and ordinary repairs which they had to 
execute during the past year, they refer to their 
income and expenditure, For the year ending 30th 
April, 1879, the income was 7355/. 19s, 11d., and in 
year ending 30th April, 1880, it amounted to 
8811/. 10s. 4d., the increase being chiefly due to the 
yment for hire of the Commissioners’ steam 
Soetes by the Inverness Harbour Trustees. The 
expenditure during the year ending 30th April, 1879, 
amounted to 10,489/. 18s. 4d., and in the past year 


‘| to 97937. 88. 4d., showing a saving of 696/. 10s. 


There are on the Caledonian Canal works of very 
considerable magnitude, all of which have been kept 
in an excellent condition of repair until certain 
serious failures were discovered in the masonry and 
the general structure of the canal, The Commis- 
sioners have directed the attention of Parliament to 
their exceptional liabilities, but they have hitherto 
been able, by means of the balance of the Crinan 
Canal accoun‘, to defer any application for aid out of 
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the public revenue ; but as the time has now arrived 
when they cannot properly aliow their financial 
deficit to accumulate any longer, they have appealed 
to the Chancellor of the Exchequer to make provision 
for meeting it in the estimates of the ensuing year. 
The Commissioners also refer to the Crinan Canal, 
the navigation of which was maintained without 
any interruption during the year, with the ex- 
ception of a fortnight in April, when it was closed 
for necessary repairs. At some periods of the year 
the supply of water from the reservoirs was £0 
limited as seriously to threaten interruption to traffic. 
The original breakwater, at Ardrishaig, on the 
Lochfyne side, which was originally 127 ft. in 
length, has been considerably extended. ‘There is 
now need for an extension of the pier at Crinan, for 
which two plans have been prepared, one involving a 
stone and concrete construction at an estimated cost 
of 980/. Considering the general depression of trade, 
the revenue has been well maintained, the amount 
received last year being 5,772/. 15s. 3d., being an 
increase of 42/. 18s. 1d. over the income of the pre- 
vious year, Notwithstanding the extraordinary 
expenditure of the year, the total outlay was within 
the income. How far the recent opening of the 
railway to Oban may affect the traffic of the Crinan 
Canal, will probably be disclosed by the experience 
of the present season. It is not thought likely that 
the railway will be able to compete with the canal 
in the conveyance of — Raye and as regards 
ona a diminution of the through traffic may 
e anticipated, but tourists and excursionists, who 
will be multiplied by increased facilities of travel- 
ling, may vary their route in going and returning, 
and thus give the canal the benefit of their ad- 
ditional numbers, In the meantime the Commis- 
sioners are seriously considering the propriety of 
reducing the summit level of the canal, so as to 
accelerate the transit of goods and passengers. 
E.ecrric Storms. 

Professor Tice expresses an opinion that the 
whirlwinds which occasionally sweep the Western 
American States are electrical storms, not wind 
storms, There was no wind attending a recent 
tornado at Marshfield. Among the evidence of the 
electrical nature of that storm he notes the fact that it 
destroyed every building which had a tin roof, or 
which had metal of any kind in its roof. In Marsh- 
field it passed directly over several buildings with 
shingle roofs, and tore to fragments others, not 
more exposed, which had metal roofs. A will, 
situated over a quarter of a mile away from the 
centre of the cyclone, had its iron chimney torn out 
and carried a long distance, while the mill itself 
suffered very little d The cupola of the 
public school building at Marshfield, which had a tin 
roof, was wrecked, but the building, which was 
roofed with shingles, was not injured to any extent. 
Even more conclusive and remarkable, he thinks, 
were the phenomena manifested in connexion with 
trees and shrubs. The bark was stripped from the 
trees and bushes, not alone on those sides exposed 
to the force of the cyclone, but on all sides. The 
ends of the branches were not only denuded of 
their leaves and bark, but were rifted into fine 
fibres, so that they presented the appearance of 
little brooms. The active agent in anh cases, he 
insists, was not wind, but electricity. Under its in- 
fluence the sap under the bark was instantly con- 
verted into vapour or gas, expanding 2000 times in 
volume, and as by an explosion, tore off the bark, shat- 
tered the trunk, and split the green twigs into fibres. 





GOVERNMENT RatLway, NEWFOUNDLAND. — We 
understand that Messrs. Kinipple and Morris, engineers, of 
Westminster and Greenock, have been pointed chief and 
consulting engi for the 4 ilway in Newfound- 
land. In 1875 a survey was e from St. John’s on the 
east across the island to St. George’s Bay on the west 
having in view the establishment of St. John’s as a port of 
call for steamers with passengers bound to Canada. Fast 
steamers were calculated to run from Galway in Ireland to 
St. John’s in about five days, from whieh port passengers 
would then be able to take train across the island, and 
complete their journey by steamer across the Gulf of St. 
Lawrence to a i rt. It was estimated that a 
saving would be effected of from 30 to 48 hours for mails 
going by this route. Since 1875, however, other views have 
arisen, and now it is proposed to construct a line of railway 
for the pu of developing the mineral and agricultural 
resources of the island of about 300 miles in length on the 
narrow-gauge 3 ft.-6 in. system. The line will commence 
at St. John’s and terminate at Green’s Bay to the north of 
the island nnn a yen = neon mere mining dis- 
tricts, and g also on its route through good agricul- 
tural land for settlements. The engineers have been in- 
structed to make a survey and prepare contract drawings 
for the first section of 100 miles. A large staff of about 












RITTINGER PUMP AT THE DUSSELDORF EXHIBITION. 
CONSTRUCTED BY MESSRS. HANIEL AND LUIG, ENGINEERS, DUSSELDORF. 
(For Description, see Page 151.) 
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includes a branch to Harbour Grace and to Brigus. The 
interior of the island being unsettled, arrangements have 
to be made for the surveying parties to camp out the whole 
of the working season. 


jonty + has already been sent down from Canada 
to e the surveys under the direction of Mr. Morris, the 
representative of the firm, who is now in Newfoundland 
arranging this portion of the work. The first section 
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VALVE GEAR FOR TRAMWAY ENGINES. 


CONSTRUCTED BY MESSRS. KITSON 





AND CO., ENGINEERS, LEEDS. 
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In the course of our report last week of the discussion 
on Mr. Joy’s paper, read before the Institution of Me- 
chanical Engineers at Barrow (see page 125 ante), we 
mentioned an arrangement of valve gear for tramway 
lecomotives, which was referred to by Mr. Hawthorn 
Kitson, of Leeds, as having been designed and adopted 
by his firm. Of this gear we now annex an engraving. 
It is, as will be seen, a modified Walschaert gear, the ec- 
centric used in that gear being done away with. In 
place of this eccentric there is connected to the coupling 
rod a, a link b, the upper end of which is attached to an 
arm c, formed on the expansion link d. In this way 
there is given to the latter a rocking motion similar to 
that imparted to it by the eccentric in the ordinary 
Walschaert gear. The remainder of the gear illustrated 
has no special features. It will be noticed that the arm 
con the expansion link is turned to account to work the 
feed pump at /, and it will also be seen that the connect- 
ing rod m, in place of taking directly hold of the crank- 
pin, is connected by a pin joint to the coupling rod end. 
The whole arrangement has been specially devised to 
avoid, as far as possible, the injury to working parts 
caused by the dust. 








ON THE ECONOMIC USE OF STEAM.* 
By CHARLEs A. Smiru. 
(Concluded from page 84.) 


Tue third process, viz., the transfer of a portion of the 
fluid to the place where it does work, is the passage of steam 
from the boiler to the cylinders, and though a very simple 
operation, is usually, like other simple processes, neglected, 
and there are two losses to which it is subjected, radiation 
from the pipes and steam chest, and the reduction of tempera- 
ture and pressure caused by frictional resistance from the 
sides and bends of the pipe and the various valves through 
which it may have to pass ; these latter resistances combined 
go by the name of wire-drawing or throttling, terms which 
in this connexion are obviously appropriate. Loss by radia- 
tion is to be protected against by covering the pipes with 
some substance through which heat io with difficulty, 
and the other losses can be provided for by using large pipes 
and steam passages, and some form of governor which 
does not throttle the engine, but acts upon the cut-off ; the 
evil effects of throttling will be shown later. The fourth 

rocess, or the change of volume, by means of which the 

eated fluid does work, is the most complex, hardest to 
watch, and most difficult to understand, of all that pertains 
to the use of heat, and one that is really only very imper- 
fectly understood after all, but some attempt must be made 
to at least arrive at the facts. 

Elaborate experiments have been made upon the pro- 
perties of steam, and valuable works written upon the 
theoretical use of steam, but in this —~ we shall con- 
fine ourselves to a few comparisons between the actual use 
of steam and its theoretical use. In making such a com- 
parison it is necessary to adopt some unit, and we shall 
take the number of pounds of water used by the 1 to 
give one indicated horse power for one hour, the abbrevia- 
tion for this expression the somewhat cumbrons one, 
“Tb. water p. I.H.P. p. h-,”” which is well established. The 
utility of such a unit is evident from considering that the 
power is the thing to be furnished and that the water has 
to be boiled. We shall have a word to say about 
other units in common use. 

James Watt, ‘the father of steam,’”’ pointed out long ago 
the benefit to be gained by oe expansively, and 
he has been followed by every writer of note without ques- 
ticn, till it was reserved to Chief Engineer Isherwood, of the 
United States Navy, to question 
ductions, for though Watt and all other builders had failed 
to secure the benefits they had st hoped for, yet there 
had been no ics to the establi steam 


D , though 
now the views then so universally ~~ are modified 3 
If we were dealing with a perfect gas, Watt’s views would 





* Paper read before the American Association for the 
Advancement of Science. 


imentally these de- | cleara 









need little change, but our fluid is that most wonderful 
compound, water. Water exists as a solid, a liquid, and as 
a gas bearing particles of water still liquid; as steam 
just free from liquid, and as steam heated above the point 
of saturation known usually as superheated steam (for de- 
tailed information of the properties of steam, see Professor 
Coterill’s work ‘‘ The Steam Engine considered as a Heat 
Engine,”’ E. and F. N. Spon, London, 1878), and it is only 
by considering the action of an engine in detail that we 
shall see why this gain of expansion is not — realised. 

Let us first consider an engine working with steam at, 
say, 105 lb. pressure above the atmosphere, without a con- 
denser and without expansion, and to begin with an exami- 
nation of the cylinder ; steam has just been exhausted from 
one end of the cylinder into the air, and of course the 
cylinder remains full of steam just above the atmospheric 
pressure, say at a temperature of 220 deg. Fahr. Theiron 
of the cylinder and piston, which had just before been ex- 
posed to the steam at 105 lb., having a temperature of 
341 deg. Fahr., is now exposed to steam 121 deg. colder 
than itself, and of necessity radiates heat into it, and 
begins to cool the iron ; this goes on until the movement of 
the piston again es the iron to the hotter steam, but 
now what is the effect of the cooled iron on the hotter 
steam? It must condense some of it until the iron is again 
brought up to 341 deg. Fahr., and this process is repeated 
at every stroke. Let us see now the effect of putting ona 
condenser to this engine. The exhaust temperature drops 
to, say, 104 deg. Fahr., and the lowering of temperature is 
now 237 deg., an increase of nearly 100 per cent-, and we 
have reason to suppose that condensation of steam in the 
cylinder will be increased 100 per cent. 

Now a non-condensing engine using steam as above should 
use 36 lb. water per indicated horse power per hour, but ifa 
condensation of, say, 10 per cent. takes place the water 
evaporated is in to 39.6 lb. per indicated horse power 
per hour; by the addition of a condenser there is a gain in 
power of, say, 10.5 lb. or 10 per cent. of 105 lb. ; the water 
consumption should be reduced 10 per cent., or to 32.4 lb. 
per indicated horse power per hour, but the condensation is 
now 20 per cent., and the water consumption is 39 lb. per 
indicated horse power per hour, a saving of only a trifle 
over 2 per cent. It may be well doubted, however, if the 
condensation of steam in the cylinder be not even more 
than the 100 per cent. greater in the former, in which event 
there may be a positive loss by the use of the condenser. 

Suppose now the steam is used expansively, and that we 
look at the actions which take place ; as in the preceding 
case, the hot steam at 341 deg. Fahr. comes in and meets 
iron cooler than itself, suffering a condensation up to the 
time of cut-off, and after that point as the pressure falls 
some of the water may even be re-evaporated by heat taken 
from the iron, but this only causes a lowering of tempe- 
rature in the iron, which again increases the con tion of 
the next stroke. It has been found experimentally that 
the amount of such condensation increases with the - 
sion. We will call the condensation which takes p 
from the time the steam valve o till it closes, ‘‘ initial 
cylinder condensation,’’ and state it in per cent. of the 
total steam used, and we shall find that the portion of 
steam remaining uncondensed to do the work is best ex- 
pressed also in per cent. of the total steam used, which has 
been —_— oe _ a a a i 

+ is utterly in vain to longer ignore this question of cy- 
linder condensation as a kind of myth or theoretical - 
bear, for from the tests made in all portions of the w 
where steam is used it can be shown to exist. We give a 
Table (see next page) with a collated series of engines 
which have been tested , some few by the writer 


but i 
tadeot the evil we 
shown are not 


In connexion with the subject of cylinder condensation it 
may be well to answer two questions puget 
themselves at once, the first is, as the actual determina’ 
oS es ee is made by measuring 
the feed water put into the boiler, 
reply to this we can only say that 


the magni- | ning the engin 


159 
of priming of which the writer has knowledge was about 
15 per cent. but it was under exceptional condit‘ons ; it is 


very doubtful with boilers not over crowded, with fair steam 
room and circulation, if the priming reaches over 
1 per cent., while in some cases the condensation reported 
ton 5 per cent., ny found with all kinds of boi 

with every variety of engine. 

The other question'to be answered as to the of 
the instruments used, and especially the indicators. - 
tensive experiments have been made which show errors 
sometimes of 15 per cent. in the readings of this instrument. 
Now a little — show us that if the pressure taken 
at the point of cu’ be measured on the card, that if the 
hold ‘up the pencil which begins to fall” ing ——_. 

old up the pe’ whic » giving a 
steam line and igher pressure than ak on crediting 
the cylinder with more steam than there is in it, thus 
giving too low a value for the initial condensation. 
ile at the end of the stroke the friction is much greater 
—s to the — st the spring, and = — up od 

ncil, causing perhaps expansion curve u 
Pigh ; this is often credited to colion and verdelieun 
in the law of expansion. It must be kept in mind that a 
constant friction of the pencil on the paper produces errors 
which are much greater relatively at the lower pressure 
than at the full range of the spring. 

We therefore conclude that notwithstanding errors in 
the indicator our conclusions respecting cylinder condensa- 
tion are correct. With priming it cannot be said to be an 
ri A sufficient magnitude to seriously interfere with the 
su 

A question more difficult to answer is likely to be brought 
forward, viz., the wonderful energy of transmission of 
heat shown by the internal surface of the cylinder in con- 
densing steam bei times more efficient than the 
best surface condensers. We have heard this fact mentioned 
as a fatal objection to the old theory of cylinder condensation, 
but a little consideration will show that it is entirely in ac- 
cordance with known laws. 

It is well known that the transfer of heat, for example, 
through .a thick plate depends upon the difference of 
temperatures upon the two sides of the plate. To fix our 
ideas, suppose an iron plate 1 in. thick with the temperature 
of one side 100 deg. higher than the other ; now suppose 
the plate divided into ideal layers, each 0.1 in. thick, then 
coming from the cool side at each plane of division we shall 
find the temperature 10 deg. higher, and that each layer 
0.1 in. thick, with a difference of temperature of 10 deg. be- 
tween the two sides transfers just the same amount of heat 
as does every other layer, and as does the whole plate 1 in. 
thick with a difference of temperature of 100 deg. Such is 
well-known to be the case in a steady transfer of heat; 
but now —— the plate to be at a uniform tempera- 
ture throughout, and that the temperature of one 
side be suddenly raised 100 deg. In the first instant 
the layer 0.1lin. thick next the hot-side will haves difference 
of 100 deg. temperature between the two sides, and the 
rate of transfer during that first instant is ten times as 
great as before, and if our layers been taken 0.01 in. 
thick, the rate in the first layer is 100 times as great as 
during the steady flow. Of course this state of things is only 
momentary, and tends rapidly to that of a steady flow, but 
in the case of the cylinder of a steam engine the sudden 
rise of temperature is followed by as sudden a fall, and 
consideration of the difference in weight and specific heat 
will show that a thin layer of metal will carry all the heat 
of = steam in the cylinder with a very slight rise in tem- 
perature. 

This action of condensation, accompanied by rise and fall 
of temperature of the metal surface, must go on unless the 
metal be heated so hot that the lowest temperature of the 
internal surface is that of saturated steam at the inlet 
een ; inan ordinary engine the average temperature of 

he metal of the cylinder is much lower than that of the in- 
coming steam, and of course the lowest temperature of the 
internal surface is still lower than this. 

Initial cylinder condensation then can only be prevented, 
asabove stated, by heating up the metal of the cylinder above 
that of the incoming steam, hence we see that the use of 


steam jackets, though serviceable in supplying some of the 
heat taken by the m in high expansions, can never fully 
make up the temperature required, as the external tempera- 
ture can only be kept that of the inlet steam, while we re- 


quire the average to be above that of the inlet steam. We 
must then heat the metal of the cylinder either externally 
by hot or internally by the use of superheated steam, 
which from the energy of action of the internal surfaces is 
probably preferable. 

The use of superheated steam is liable to the evil of being 
carried too far, and it is due to Mr. G. O. Dixwell, of 
Boston, that the means for avoiding this evil and of pro- 
perly regulating the temperature of superheating to the 
amount of expansion have been discovered, and the thanks. 
of steam users are due to him and to essor Channin 
Whittaker for a discoveries on this sulrject. 
the economy due to the 
little room to doubt, and in the table of engi 
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Resvtts or EXPERIMENTS ON STEAM ENGINE PERFORMANCE. —_ ope — ed ae epee y 4d Poet 
; l e Bg if this — ~ " ba be raised rag the ee 
a g , we sho more r wi e same , or 
6 E | g 3 ege| & ap hey Lye could gut the same power, and any 
3 s | 3 a o's S fall of pressure of the inlet steam below the boiler pressure 
Locarry. Kind of Engine. “ a2 | 2 3 FL a Authority. is a clear source of waste. But there is a practical objec- 
5 Sia 8 3 3 z 3 tion to the use of <a and great expansions which 
Be 123) & 23:| = makes the use of a full throttle a hard one, and that is that 
ec Seis g gael & the c of load and shocks on the engine are much in- 
Se 33 ia 3 S2e| « creased thereby. 
+ io SEO al FS With the present skill in building engines, and with 
in, in. per cent. y Corliss, Brown, and the Porter engines, running at high 
Wabash Railway |Locomotive soe nee eee f MO DY 941155 | 33 30 27 14. |The writer, 70 minates’ run, | ‘piston speeds and expansions, and with the skill gained in 
St.Louis ,, Stationary, with expansion| ei | on 4 1 F the thousands of locomotives which cover the land in all 
 Dedhipattieeigirie —<- 2-48 R D4 pais nore ran, | directions, it certainly looks as if engines could be built to 
ee eer ee a od ts » mean of one week | >on with full boiler pressure. 
Works ... ....E.D.Leavitt ...  ... «18 by 96 | 120 | 3.27 | 27in. jacket | ... | 7.5 |Report of trial. To obviate the mechanical difficulties in the use of high- 
|Double engine ... ...  .../88 by 96] ... | 13.81 ie 14 +» {Total expansion, 13.81, pressure steam with great expansion the use of the com- 
Lynn Water Works BE. D. Leavitt ...  ... v+e/179 by 84]... | 2.81 pound engine has become very general. The shock caused 
a zi 36 by 84/ ... | 13.90 | 3lin. jacket | 14.1 | 7.5 |Report of trial. by the inlet steam is taken on a small piston, and is con- 
—~ 4 aoe sequently of less magnitude, and then when the steam is 
Northside... ...,Double beam __... w-.(70 by 120} 40 | 2.76 40 29,7 | 10.5 —— turned in the large cylinder the pressure is much reduced ; 
South engine _ ...|Crank and flywheel on nts sod 27.5 | see bse on in this way it becomes possible to reduce the shocks on all 
ft -— Water able celilinied Pte al ie oak ae ye snes and = wear a oe. _ but ape 
gr ae ‘ Porn? 3. . Y © ‘s : : 
ta ome crank, and flywheel ....58 by 96] ... | 111 pode he cage _ advantage, a thermodynamic gain o 
~—e nies . 72 15 | 3.62 38 D. K. Clark. There are two classes of compound engines, one intro- 
7 ~ _ 80 17.5| 2.81 35 Le duced;by Woolf in 1804, the other patented in 1834 by Ernest 
; ” ” 90 23. | 3.66 40 Wolff. In the former the steam, after bene | used with 
a) " " 100 29. | 3.65 26 more or less expansion in one cylinder, is opened to the large 
| Saltaire, England |Corliss condensing ..:_... _ a ry 5 cylinder also, and acts upon what is practically the diffe- 
i ee on vg | 9.04 36 rence of volumes swept by both pistons, and is finally, when 
| me oF aa tate ve {114 46 filling the low-pressure cylinder, exhausted to the condenser; 
England .., _ ...|Compound ne by B 51 | 5-26 } 51 the result of this is that the small or high-pressure cylinder 
and Co., jackotted } fz {| 1x65 is exposed during the end of the stroke only to the low 
* [Same builders ... 0 2. 2) oss 50 | 248 50 temperature at the end of the expansion, but is not ex- 
ong Sites tT dae ‘deat sae, 43 — 52 posed at all to the condenser temperature during the 
Compound unjacketted -| |. we | 10.2 return stroke, and that asa result the cylinder condensa- 
Thomson compound jacketted =: 36 { 2.98 48 tion is much less than it would be in a single-cylinder 
ai : | 10,1 engine using the same expansion ; this is well shown by the 
Portable .., ue see oe _ 76 | 48 35 engines in the Table of engine trials. The other class of 
” a ee = ry: = compound engines is commonly defined as having an inter- 
» | 52 24 33 mediate receiver, a phrase which explains the whole engine 
~ 72 | 38 23 when it is understood that the steam from the first cylinder 
” 77 | 27 27 is exhausted into a receiver from which it is used agua in 
eles. 63 “. 62 _ the second sen The Ie high this aueenes - to 
aaa oe — - Y ove 365 more completely cut off the high-pressure cylinder from 
St. Louis Water octane a — Pte mete the pee oe of the exhaust steam in the condenser, and 
Works ... _...|Beamcrankand flywheel ... 85 by 120] 65 | 3.75 26 24.05] 9.7 |The writer, $ hour trial. thus to still further diminish the initial cylinder condensa- 
No, 1 engine, high tion; there are of course losses due to clearance and 
ty ae Jacket off. radiation, which are greater in the gem engine ae 
o, 3 engine, : : : : 
man a a Double cumpeent nesi 4 by nA 55 2 37 25.1 | 97 ” , to the — one, but usually there is an advantage gain 
ee. cee Oe | ; The principle of compounding has been extended with 
Steamer Michigan a pretieabyabing Aeiacen “28 re ist ot | PPE eRay pee, Seveunatho results to ine and yom four cylinders with 
” a ge ll Ba we | 2.10 278, intermediate receivers, but the additional complexity makes 
" tee nee oe --. | 2.96 403; the writer doubt if they are likely to come into common 
" le gs Meta | 36 ae use, the engine of the future ap to be of the compound 
= ee ee “tr 1 79 32 receiver type using steam which shall be superheated not 
e RX ty a sf “a “ only before entering the first cylinder, but again before 
| jpeg being used in the second cylinder, and as stated >. 
3 : 4 Chas. E. Emery, the presen need is a good efficient, reliable, 
pes and manageable superheater. 
Mass. Technical ess - — . - 
Anattnte, Boston{Corlieg ww SOM] GS | 143] yy | 9084/90) | /SaE |Commonstoam | studer to the main abaft and’ the dsiving wheels or to 
‘A eae, See lee 65 | 215 - 29.14/23 | | z8 ¢ Common steam. | other means for giving out the power we shall have little 
” ‘ . . 65 | 217 13,4 21.75 | ‘3 5™ [Saperheated steam. | to do, the friction of such‘arrangements is usually from 8 to 
” . 65 | 4.05 5295 27.66 |23 | E43 Common steam. 15 per cent., and depends more upon the skill of the 
va ¥ 65 | 4.03 274; 19.39}... J =4 Fy Superheated steam. | mechanics who build the engines, than upon their design, 
£a4 nor shall we enter upon the machinery of transmission or 
252 of use in any way. Our object has been to briefly glance 
g85 J at the use of steam, and to point out the way to 
U. States revenue economy rather than to give discussion upon other matters, 
steamer Gallatin,..| Upright marine... ...  ... HL by 30) 30 | 201 31 40.37) 11.3 and we will close by entering a protest against the indiscri- 
Condensing — jacket ... bee = | aa = poe minate use of a unit very commonly employed in pumping 
~eetp ees Sioa Fi 9 37.40 engines, that is the term “duty.” This began to be used 
Jacket with high steam okt adie 23 | 1.80 14 34.06 to compare the Cornish mine pumping engines, onee justly 
Dn. Sas as ce put 60 | 5.92 42 26.00} 9.1 noted for economy, and meant the number of foot-poun 
Ripe 8 = poy lifted by a bushel of Welsh coals weighing 94 Ib., then an 
” 2 OT op 4 Pre = por English cwt., 112 lb., was used, and in this country 100 lb. 
Oe oO or Then Ty - 54 | 279 13 = 49 has always been understood for the amount of coal, and 
See tate pa ere diees aati 53 | 293 ll 28.10 although such a unit is very tempting from its comprehen- 
sae aus Sede. b.cghes) + Om nal 60 | 6.08 31 22.95 siveness, yet, though well suited for making comparison 
” 58 | 5.07 33 24.02 | in any small locality among a given class of engines, yet for 
” ° | | 482 +4 32:39 an extended country with engines and boilers of widel 
” on ost oa 4 oo different kinds, few things are more likely to mislea 
“ r 55 | 3.39 22 25.711 when stated as a whole without explanation. There are 
at mists Uahy SRD cc ead? usc bi | 2.40 2 25.29 | involved in it-coals of different heating powers, boilers 
ee ee ee eee ee o2 | 2.21 7 26.52 with different evaporation, engines of various efficiencies, 
Condensing without vecuum) : : cylinders with independent losses, and pumps with peculiar 
on ~ nef PO ne ot oo = ar losses. Inthe face of these five varying factors can we 
Ditts oo on aa - } -. = =— expect to learn anything from a comparison of the duties 
Ditto ditto | 82 | 3.62 23 27 34 of the various engines without full details on these several 
Expansion slide off, jacket off}  --. 79 | 247 9 25.23) 8&7 points. Lately we find the term duty qualified in various 
” Pek Se 85 | 3.45 4 23.00 ways, till we almost wonder what can be given next, and 
" » ee = | br = ao till the explanation which must accompany the word is for- 
~ es Se Make trees s6 | 487 24 93 47 gotten. Let us rather use the simpler, if less comprehen- 
Jacket on ... aie a res 82 | 382 20 25.34 sive, units, and then we shall have our 
to OM ere ave nee tee vo | Ss 2 36. Efficiency of the fuel in per cent. of carbon. ) S254 
R 2E% pen Wy o RF ory = pA 4 be Benpestiion of water per pound of coal. ] 3 3 as 
Bolg ea BO RG eee 83 | 494 26 21.89 Consumption of steam in pounds of water la on DE 
er a aE? Os fd ee 76 | 425 30 23.99 per I.H.P. per hour from andat 212deg. fEZErS 
ww adehde beer “ 80 | 450 21 22.04 Efficiency of the engine in per cent. J S288 
a . avs 86 731 34. 20.49 a »» pumps in per cent. A 6 
Labo ipaidies Di = eo 4 map Norr.—The method of testing by measurement of ex- 
Pr nt Re PDs ES Qe ube 83 | 4.46 19 21.42 haust heat introduced by Messrs. Farey and Donkin, 
” oan Wag! 82 | 4.19 19 21.48 though admirably adapted for condensing engines, of which 
U. States revenue} there are few in America, is not cable with large non- 
steamer Rush ...)Compound =. .ans| 24 by QT] 85 | 6.22 ice 1838} &6 condensing engines, and there is little need of stating that 
~ oxo, eam, 5 eee} 88 DY 87 an 2300 water per indicated horse power per hour becomes reduced 
" a a to thermal units by multiplying by 16.1, and the smaller 
numbers are easier remem if less accurate. 
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CONTINUOUS RAILWAY BRAKES. 





in the train (but not those on the engine) 
as an additional unbraked weight of 8 cx cwt. for each pair of 


which I estimated 











Report on the Brake Trials made on the Lancashire heels, an estimate a little the trne amount. The | of 1 cent. 
ra Yorkshire Railway at Gisburn, July 14, 15, and pereentages below are tins obtained. The percentages of f retardation were corrected in the in- 
verse ratio of the — weight of the train 
By CapTain Douctas Garon, R.E. From the formula £°" =F x d in which P is the weight ne ea: train was ¥ taken x a aed the percentage 
(Concluded from page 142.) of the train, v the speed in feet per second, F the average e weig train was per cent. 0} 
Results obtained.—The following Table shows the re- | retarding force, d the distance in which the train is the total ro of the train with the engine, — 1 of 
sults obtained: Colamn No. 9 shows the various results | stopped ; the retardation in percentage of the weight of the the — the detached portion of the train during the 
a eat te e mniien = hour on a level, > peg de train is equal to the sg 3. = seeieees WS Da Sea tno sil adhe ditunt oh tin biti oth al teinad 
wance e for the different percentages of the of the speed in miles per our, divided ce 0! istan > 
to the unbraked portion of the train; allowance also being | the stop in feet. : is obtained by dividing the constant (8803) by the corrected 
made for the rotating momentum of the unbraked wheels | The influence of a gradient in percentage of retardation | Percentage of retardation 
PeThe > shown by Mr. Westinghouse’s recording indi- 
P 2 2 az |} a | ae |S eects eo cee ‘of th tain at each 
a 328 means of measuring 3) a’ 
= 2 £93 ; : os 3 ae moment during the stop. Me. pede alg ae 
oe) ~ he 3 sesig se which do not record, showed light abore those eg eney | 
a] 3 2 33 = 8 = eg the Westinghouse * sponding Radio he latter was 
E £ |svec = See | 2 neg: carefully tested on the 14th, is eeopeanl Ulan ces; and 
BRAKE. oa 2) wd Sus R ees 83 1 42 from the large ex perience I have had of its action, ‘lam 
& & . ofE° 8 zs +e - confident that its oa mo be safely relied on. In 
$3 £3 Hc eae = Bye En Ee cmeanns the comparative results were the same for each 
= oP © be. A = ‘ 
B Ef pe Su as og Ea A Ee a5 & These experiments do not afford sufficient data for 
veel a2 |§o-nPR & BAH BF Ze full and fair comparison of the stopping powers of the 
a — several brakes employed. 1. There was Lage diffe- 
Eames 84.2 88.9 0.5 0.81 83.7 88.1 2 rence in the engines and tenders as to power, 
Sanders oe pre 85.3 88.2 0.55 0.82 81.8 87.4 2 and relative brake-power. 2. The were ye various 
Westinghouse, Great Northern oni 82.8 80.1 0.94 1.6 81.9 78.5 4 construction, some with four, some with six wheels; some 
Pe Lancashire and Yorkshire! ¢ 2 62.3 2.5 3.7 52.7 58.6 9 with —- and poe yee — ee . ks ;_and 
. some of the six-wheeled carriages no e- on 
Fay ... me { 53.2 } 0.5 52.7 2 the middle wheels. 3, As there were only eight vehicles 
with brakes on each train, no idea could be obtained of the 





























is equal to the fall or rise per hundred units of distance. 
Thus the gradient of ;}, gives a retardation or acceleration 


BRAKE TRIALS ON THE LANCASHIRE AND YORKSHIRE RAILWAYS BETWEEN GISBURN AND CHATBURN. 





































































































Percentage of retardation. 
v2 | 8353 | re 
= a Pan ont v= Speed in br ges hour. 
e=334— 4 Juxy 14ru, 1880. JasDistanee of chin. 
D=Equivalent j= ale at 50 miles per hour. 
1. 2. 3. 4. 5. 6. J 8. 9. 10. 11. 12, 
3|.4 9 
: he $4 o 8 
< : ‘ 2 8 ays 7 3 ; 
BH & iD 
S 3 as 5a $5 > 
§ 3S 12 a8 3% |BASIASH State 
f Description of Brake.| © 2s | Gradients. P - a5 hs : Kind of Stop. of Bails REMARKS. 
;| 4 <. % 2125 F 
ee ag a g be es 343 Fel be 
, ge | de ERY. Be /ESE)a3e 
S ES | BS kaa £3 (8 E\gs= 
1 | Westinghouse 81.9 | 41.5 | 485} yiodown | 11.85|13.14| 635 Quick stop Moist | Great Northern train. . 
2 be .| 81.9 | 61 1185 Level 10.46 | 10.71| 779 -" oe 9. » 
3 2 -| 58.7 | 67 2055 | 4$5 down 7.29 | 11.82 | 707 a o Lancashire and Yorkshire train. 
4 |Eames... -| 83.7 | 46 1465 ‘Level 4,82} 4.82) 1733 a laup a, x disconnected, and only opened towards end 
of stop. 
5 a -| 88.1 | 44.5 705 > down 9.85 | 10.85} 807 Slip stop PP 
6 ad «don .| 83.7 | 64.5 | 1490 vel 9.31} 9.31) 897 From van 99 
7 |Sanders .| 84.8 | 49 1160 tin down 6.91 | 7.80| 1070 Quick stop 99 
8 99... 90 -| 84.8 | 59 1620 vel 7.14| 7.04] 1186 From van 99 
Juuy 15TH. 
9 | Westinghouse 81.9 | 66 1380 Level 10.54 | 10.77 | 775 Quick stop Moderate ary| Great Northern train, 
10 Pr) .| 81.9 46 680 ras down 10.39 | 11.64 718 ” ” ” ” ” 
11 | Eames .|.83.7 | 6L 1205 Level 10.31 | 10.31} 810 Pe: 98 wet 
12 99 .| 83.7 | 46 705 xis down 10.02 | 11.02] 757 99 Wet 
13 pes .| 88.1 | 59.5 995 Level 11.89 | 11.89} 702 Slip stop ” 4 
14 is .| 88.1 | 35 455 oe 8.99} 8.99] 928 | From van (steam on) ” 
15 | Sanders 84.8 | 45 705 xis down 9.59 | 10.45] 799 Quick stop Average 
16 eS .| 87.4 | 48 675 Level 11.89 | 11.49 | 727 Slip stop " 
17 .| 84.8 | 50 895 > 9.36 | 9.23 uick stop ” 
18 ” .| 84.8 | 39 625 $s 8.12} 8.01 | 1042 ‘rom van, Wet 
19 o .| 87.4 | 45 625 s 10.82 | 10.90] 7 Slip stop Average 
Juuy 16rx. ale 
20 | Westinghouse 78.5 | 45 410 xh5 down 16.37 | 19.49 | 428 Slip stop Very dry | Great Northern train. 
21 =. | 78.5 | 44.5 | 480] sis 5, 15.38 | 18.38 | 454 4s Pe 09 ; 
22 “ wl 58.7 | 59.5 | 1575 Level 7.50 | 10.69 | 781 Quick stop Lancashire aud Yorkshire train. 
23 = .| 58.7 | 55 1650 " 6.12 | 8.73 | 956 From van PP pi steam on. 
24 a .| 58.7 | 46 900 rho down 7.85 | 12.62 | 661 Quick stop ” 
25 os .| 58.6 | 52 1235 THT» 7.81 | 12.49 | 668 Slip stop a Accidental slip, engine broke away. 
26 ¥ | 58.7 | 46 | 1175 bt ” 6.01 | 10.00 | 835 From yan 9 Steam o: 
27 |Eames... .| 83.7 | 43.5 | 600 190 ”” 10.53 | 11.53 | 724 Automatic alone oes en-eutamatie brake on engine used. 
ae | 83.7 | 45.5 | 575] sd05s 12.02 | 13.02 | 641 Quick stop 0 
29] 3, | 83.7 | 57 | 1200] she, 9.04 | 10.04 | 831 90 9s 
30] | ) eac7 | 53.5 | 1050 Level | 9.10] 9.10| 918 From van re Steam partly on. 
31 |Sanders oe «| 84.8 | 46 730 rio down 9.68 | 10.54 | 792 Quick stop ae 
32 | 5s fan .| 87.4 | 51 715 Level 12.14 | 12.23 | 683 Slip stop 0 
33 |Fay .| 84.1 | 45 740 | yds down 9.13 | 10.08 | 828 Quick stop a 
34 a 52.7 | 59.5 | 1810 Level 6.52 | 10.36 | 806 ” a» Steam on. 
AVERAGES OF ABOVE STOPS (IN FEET), FROM COLUMN 9. t 
Description of Brake. Stops by Driver. | Stops from Van. Slip Stops. REMARKS. 
Westinghouse J : 727 Not tried 441 Great Northern train. 
” “ y 716 895 668 Lancushire and Yorkshire train. 
Eames... ; oo 752 914 754 Not including experiment No, 4. 
Sanders ... ; ‘ 891 14 722 
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PRICH LIST OF MATERIALS. 
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Inov, WrovenT— £ 6. £ 8 Sreun Castincs—continued s. ad. 8. a. PITcH (¢ —_— s. 4d. s. 4a 
M — .  — Cleveland angles... 6 0 6 2 | Side ao casein, evet cross ——. po . . 2 ° 
. . ne se eeeeeeee fe) 
ANTIMONY Onk ‘per tom— o o a " bare bas - > ; o >A slides, &c. . o 30 0 as (per owt) — 
Regulas (star) .....0.0000 €§ © 66 0 4 iler plates .. 7 12 Z 17 Tumbler bars “and. other Cey‘on lump.... i &* © 3 (8 
Bass (per Ib.) — s & a 4. ‘ . 5 17 5 pane = for dredging a S veg " - . ° 3 . 
J . I ° seecccececeescoree 
a ok ee 715 & © | Swaorsi Inow (i.0.b) at Raia Gusise “(per 
CasTines TYNB AND OLEVELAND Z r : 3 ee : ° “4 : Pritchard Offer aad Go! ‘ ada ae 
(per ton) a: 6 Bi ® nai ee Fe 7 0 Bar rolled .... 10 10 1 #(o nym ag 60 oOo °0o (oO 
Girders $ 6 10 Staffordshire bars......... 6 10 8 © » hammered. 1$ Oo 4% 10 ellow grease hae 
Chairs... 2 sf © lates.. 8 10 9 ° Resin (per cwt) .... 4 © 4 8 
pean e athe ar 2s Se Rete epee 
Correr r ton)— 7 @ 8 te ° t ° eecseesesscesoe 
Chili bars an a ae Welsh rails 8. we § 1 6 1 a oe 8. eae ~ 3 © 35 © 
Australian ........ ° ° be. eeeecnnanns ° 7 to e ‘20 ’ 
English toug bes a ° g 10 boiler plates, 8.W. 9 o ro 10 e : 4 © Anstralion hoot -.. 33 «6 34 : 
wanton 6 ° 66 0 hoops, S.W......... 7 5 8 § ® 98 0 ° 3 
» 4 St. Petersburg, o 39 6 
Sheets, &c. . ge 30 es S LeAD (per ton»— o 8 § English, town .. 6 30 9 
Bottoms ........c0creresreeeee 96 8 7§ Soft mc a 2 16 15 Tin PLATES (per sneudll 8. d. s.. d, Rough, lish =e mm 3 
Iron Orgs ‘per me. s 2 awed ee .B . . ~ co 0 Lo charcoal. 21 0 2§ oO Tax—Stookholm ( (per bari, ) 17 ° 13 0 
Red hematite, blast.. r 6 16 «66 n 15 1 5 17 ijiminineg Gh “> oo «(Oo rehange! “iin ae 3 0 
puddling... 16 ° 20 0 8 eet . seteeene 1 1§ 17 «© BAUOUI.. cthosienses (Sf ae a © TURPENTINE—Spirit— 
IRON Pia (per ton) — pusereen. a ee Giditacnenes GS © co 0 American (casks, ......... 23 9 24 0 
Barrow No.1 ...ccccsuee 72 0 73 #0 per ton?.........0+ 112 0 135 Oo Zrnc (per ton)— i tie £ 8. WIPINGS, engine, (per ewt.) 20 Oo 35 oO 
” ” ; coeve Hd 4 . - QUICKSILV gn (per bottle) 7 © 7 2 Sheets, English ............ 22 10 23 10 CHEMICALS, &e. 
Cleveland No. Vr. " 6 $ 0 Scrap (per ton) . ° Oo ° 8 Wire, fenci 12 0 14 10 Acips— a. @ a 
© * 3 9 ‘ ° | SPgLrer (per ton) — » Telegraph galvanised) 17 0 ar Aquafortis (per Ib.) ...... ° 4 o 644 
ae en ‘ (Porges 3 SS | Silesian, ordinary ........ 18 § 18 10 COALS AND COKE, =o atta fa ff 
Welsh (South Wales)...... 55 0 72 © | SPISGELEISEN (per ton)— "a ton)— % <3 ‘s co | AmMONIA—Muriate (per £ 8 £ 5. 
» (North Wales ...... 5° 0 7 © Best...cececeserssrrissesreee 8 © °° Setetel $0 a Piinnimnnimnn ge We ~ a -— 
No. 1. No. 3. COMMON coccccccsccceecseeeee @ © °.6U€6¢9 Derbyshir ae 7 0 ARSENIC— “~ £ a a 
Scotch Pig— 8. d. a «@ STEEL (per ton)— Lancashire . 4 6 8 o White, lump (per cwt.)... 23 0 23 6 
G.m.b., at Gi Wuichis of © 53 6 Best CASt .......ccwsernee 34 0 so 0 Newcastle and Durham... 5 6 8 o Powdered (per cwt.)...... 10 9 ro 
Gartaherr le. ........00s0s0000008 o §6 Oo » doubleshear ......... 45 0  6§ © Scotch .........000 ae 8S 8 o BLEACHING powder perewt. 6 o 6 3 
a som ggemuneneeteriante : ss 6 Esiglah _. ” 32 0° so 0° Staffordshire « cama eqpowes ¢ 6 : ° Borax—refined (per cwt.) 60 o 63 o 
ummeriee. 54+ 6 9 7 ng.. ™4 #° 22 40 els! mocmecneenenee ° ° N * . . _ 
Langioan . ° 4 8 Bitster co 0 oo 0 Tan. 518..8 S Se te ae 
Jarnbroe . 54° an... 28 10 30 (O Coxe— 20 3§ pe 
=... ; ¢ F Bessemer — - 4 m : Cleveland .. 1o 6 wt © ecmenes § © 88 © 
al pry cme ae § ; 2 . eosin AS i Durham.. asncaccss 30 © tm 6 CopPeRAs—green | coccceswee §§ O Go 
Calder, at Bees thras 3 6 34 0 - billets Shae oy aa: a OILS, GREASE, & LU BRICATORS. Corran, - Sulphate (per s a. * d. 
engeanad a ros- es plates 13 0 °c Ors (per tun)— £ 3 
- “s7 6 ss 0 » angles. 2 0 13 0 Engelbert lubricator... 44 2 3 Me “eat ep (per owt) . * 
Beli iS $s S| sremz Camron ge owt— rbrgmewwnns a4 8 93S | Brown = 
Carron, at @ th 5 o 53 6 rough oo K 4 < a ¥ -{ > a, 2 
Dito, seule sy 6 a ceed 6 ft. in length, «. ds. d 0 38 o White.. om = 83 0 
Shotis, at Leith... 39 6 55 © guaranteed .......... -.* eine o 37 © Litanes (per owt. 2 2§ 09 29 © 
(The above all deliverable alongside). Do. @o. finished am 32 2 3 © 10 “ ° ou) ~ verona ‘per sicaee ait 
ons and cog-wheels... 25 ° 28 ° seeeeesereceseecess ° o «(C8 weeee 
. @ ws a Hammer tups, faces, PETROLEUM— 2 ee —— reine, et ; 
Sh IFO nu resssronessones §§ @ Bo © swages, 5 cwt. and Fine (per gallon’........... © 7% o 8 Bow a usm s+ 25 9 27 
North Staffordshire ...... ae” @ © above oe 4 © COAL oil, refined........... 0 €$ o 973 yd a on tas - 2 
South 55 0 80 © pS weeny for rivetting SODA Caustic 2... 10 3 Ito 
Yorkshire » Thornaby pig machines, &c., dh to 5 RanGOon engine oil ......... 2 6 3 6 » Nitrate... — 86 @ 1 6 
No. 3. . 65 o° 70 © cwt.. wescccrceceees 8§ © 86 Oo TG etiinciincnn 6 & oe Oe % Crystals (per. ton) o. £3 12 £3 125 
results which would be afforded on trains of twenty or more moved, and all that could be got waslet in. By this means 


carriages. 
The differences in the brake power on the various engines 
are shown by the following ge moe between the quick 














stops with the engine, pon the stops of the detached car- 
riages wher the trains en 
The stops averaged at 50 50 m r hour are as follows : 
Slip Stops | Quick Stops 
Brake. without with 
Engine. Engine. 
ft. 
Eames oes oes 754 753 
Sanders ... 722 891 
Westinghouse — Great Northern 
| an | oar 
Westinghouse—Lancashire and 
Yorkshire train — Train ac- 
cidentally broken in two by! 
failure of slip coupling after} 
the brake was applied from) 
engine ... ooo on - 716 
The slip stops as com with the other stops, indicated 
that in the case of the es traia the engine was quite 


as well braked as the train; while with the Sanders and 
the Lancashire and Yorkshire Westinghouse trains there 
was not as much power on the engines ason the trains. In 
the case of the —, train there —  eqpetenty 
t deficiency in the brake power a e engine 
onl Canin, as Be pw by the great as between the 
i stops slip stops. 
oer these and other reasons these trials cannot be taken 
fairly competitive, but the information gained is valuable. 
If it were desired to have satisfactury competitive trials, 
of the trains should be at least equal to that of 
t trains in use on the line, because it is obvious 
bt be efficient on short trains, whilst 
on long ae. from not comi 


and carriages 8 
ith 

oye of rins, and they should al be iid wi 
ieee 


( 
12, Chester-street, 8. 


yowee, a a equal amounts 
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FOREIGN AND COLONIAL NOTES. 

Iron in California.—California has been largely in- 
debted hitherto for her supplies of pig iron upon furnaces 
in Europe or far —~ ~ eastward in the United States; but 
with the discov deposits of ore in Placer 


County, this is li ike to em gps t is estimated that 
i > aaa smelted, and laid down in San 


ore can 
Francisco at a otal cost, including freight charges, of 
about 17 dols. per ton, and still leave a perfectly satisfac- 
—— margin of profit to those who take it from the oo 
pass it ) the furnace. A company has bee: 
proceed at once to develop the sinee 

and erect furnaces on the and. They have purchased 
6000 acres of mineral lands, and will in at once the 
constraction of a branch railroad seven miles long to con- 
nect their property with the Central Pacific Railroad. 
The proprietors hope to begin the manufactare of iron by 
September. The pn ond of the furnaces is expected to 
reach 12,000 tons per annum. San Francisco consumes 
annually 50, ,000 tons of iron raw nal manufactured, and 
it is believed these Placer —— works will be able to 
supply all the pig iron required for several years to come. 
In connexion with this movement, it is also rumoured that 
a number of the moneyed men "of the Pacific Slope are 
about to begin at San Francisco the work of buildingia fleet 
of iron war vessels for the Ja Government, the iron 
used = their construction to be of California make. The 
vessels are to yd ngs for in bonds of ene, © loan of at 
least 4,000,000 d being proposed to be placed through 
San Francisco bankers. 

Water Su ma in mou Australia.—It is intended to lay 
& new main Hope Valley to Adelaide, the pipes = 
which have pt awe ¥ been ordered. It is proposed to 
a reservoir to supply Glenelg similar to one recently con- 
structed for Port Adelaide. is have been introduced for 
giving a water supply to various other places near Adelaide. 


The Panama Canal Scheme.—General Grant has been 
offered the a of the American branch of M. de 


Lesseps Panama Canal Company at a of 25,000 dols. 
ayear. This he has ref on the ground that the enter- 
prise would not prove a financial success during the lives of 


those now interested in the scheme, and he could not lend 
his name to an undertaking in which his friends were likely 
to embark and receive no returns from their investment. 


The Yan Yean Water Supply.—Mr. Johnson, the Vic- 
torian Government analytical chemist, an impor- 
tant statement as to the condition of the Yan Yean water. 
He states 1 we tag geen as Sage wed get cg tm 
tothe cpeaphecwney cole vig Symes yo = el 
tion during a recent drough precautions whic 

hitherto been observed in admitting the water were re- 





a flood of mud and other matters had found its way into 
the reservoir, and could not be got rid'of. Mr. William 
Davidson, the superintending engineer of the Yan Yean 
reservoir, disputes the allegations of Mr. Johnson, as to 
the cause of the discoloration of the water, which he 
attributes, not to the reckless admission of the flooded 
stream of ‘the Plenty, but to the unusual: scouring of one 
of the tributary creeks, and the action of northerly gales 
upon the southern embankment of the reservoir, the un- 

protected surface of which had been exposed by the un- 
te sear te falling of the water during last summer. Mr. 
r H. Davies, assistant eer and surveyor of the rail- 
way department, has furnished the Victorian Government 
with f lt pastlonlons of the proposed Watt’s river scheme 
for supplying Melbourne with water. 


Bridging the Harlem.—Messrs. Clark, Reeves, and Co. 
are getting out the drawings and preliminary work for a 
draw span of 300ft. across the Harlem river, New York. 
The bridge is to carry an extension of the Gilbert Elevated 
Railroad, of New York, across the Harlem river. 


The Lake of Como.—A number of capitalists of Milan 
have decided to start a new line of steamers on the Lake of 
Como, which will connect with the railways of the St. 
Gothard and Monte Cenere. 


Public Works in Queensland.—Dredging operations for 
deepening the Brisbane and Fitzroy rivers are advancing 
steadily, and are to be pushed on more vigorously as soon 
as two dredgers constructing for the Queensland Govern- 
ment are finished. A dry dock at South Brisbane is also 
approaching completion. The dock, as at present con- 
structed, is capable of accommodating a vessel 320 ft. in 
© | length, 55 ft. beam, and having 21 ft. draught of water. 

he largest vessel of the British India Company could, 
therefore find ample accommodation in the dry dock. 
Should the necessity arise, however, for providing room for 
a larger class of vessels this could easily be done, as the 
pte ye could at comparatively small cost be lengthened to 
450 ft , and with its present breadth of 60 ft. it would then 
havea capacity to receive some of the largest vessels afloat. 

Water Supply of Philadelphia.—The Water Works 
Committee of Philadelpbia has awarded a contract for the 

construction, erection, and com of ten new boilers 
at the Spring Garden Works‘to Mr. John Leh for 23,963 

dols., and for seven boilers at the Belmont Works to the 
same , gentleman at 16,775 —e A contract for a-10,000,000 
_ pum ping engine awarded to Mr. R. 

, of New York, "for the sum of 37, 500 dols. 
Steel Rails for the Tehuantepec Railroad.—The Teha- 
ils fo Company has contracted for 15,000 tons 
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CALIFORNIA STAMP MILLS. 
By Proressor J. EGLEstOoN. 


(Continued from page 86.) 

TE stamp stems are guided in boxes, L, Fig. 20, 
bolted to the wooden supports, which run the whole 
length of the battery, and are fastened to the upright, 
and serve both as guides and as cross timbers to 
strengthen the battery frame to which they are bolted. 
There are tw of these guides K ; the upper one is 
very near the upper end of the battery post, from 1 ft. 
to 18 in, below the top, and the lowerone as low as the 
raising of the stamp-head will admit, which will be 
about one foot above the mortar. This makes the two 
guides 6 ft. or 7 ft. et. The up ones are 
made of timber, 14 in. by 12 in., and 28 ft. long, 
dressed to 134 in. by 11} in. ; the lower ones 14 in, 


Fig.20. 
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by 18 in. and 28 ft. long, dressed to 13} in. by 174 io. 
They are fitted and bolted to the battery posts by 
l-in. bolts, and keyed. For the stems om guide 
boxes (L, Fig. 20) are made. ey are fitted with 
wooden keys to hold.them half an inch apart; and 
are secured to the guide timbers by jin. collar bolts 
with jam nuts on the front end. The object of the 
screw is to admit of adjustment when the boxes 
wear. The stems are fitted as closely as possible to 
the guides, but when they are light the stroke of 
the cam bends them, so that the guide boxes are 
worn as they rise. There is no wear in falling if 
the stem has elasticity enough not to become bent. 
With heavy stems the wear is exceedingly light, 
and amounts to nothing. Iron guide boxes are 
sometimes fitted to the guides with or without a 
Babbitt metal lining. At the Eureka Mill the 
Babbitt metal is used in the iron box ; at the Douglass 
Mill the iron box alone is used; but most mills do 
not use either the one or the other, but allow the 
stem to run in the wooden box, which is lubricated 
with tallow. It has been found that the dirt of the 
mill becomes attached to the metal, and wears the 
stem so rapidly that both kinds of metal boxes have 
been given up. Oak is generally used for these 
guide boxes when it can be had ; but when it cannot, 
the firmest wood that can be obtained. 

_ Each stamp is provided with a series of fingers or 
jacks, M, Fig. 20, which are made either of wrought 
iron or hard wood protected with iron. When made 


nihil 





of wood, as they generally are, the bottom is fitted 


with an iron strap, which is the shape of the shaft, 
and is bolted on with }-in. bolts. The top is fitted 
with strap iron 4-in, thick and 3 in, wide, which is 
fastened by four heavy screws, These are hinged 
upon an iron shaft P, Fig. 20, 3 in. in diameter, 
and 63 in. long, which is attached to fittings on the 
inside of the battery post. In the middle of their 
length is fastened a leather strip or wrought-iron 
handle N, made of }-in. round iron, for greater ease 
in manipulating them. When it is desirable to hang 
up a whole battery, or a single stamp, the cam 
is allowed to act until it is at its highest point, the 
finger is then slipped underneath it. e whole 
stamp is then supported on the finger, and the 
cam revolves clear of the tappet. By this method 
any one stamp, or all the stamps of any battery, 
may be hung up for repairs, without the necessity 
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of the pes of any one of the batteries. This 
is especially convenient when two. batteries have a 
single shaft, or when any accident has happened, 
which makes it desirable to hang up any part of the 
battery without stopping the rest. 

A few inches above the level of the finger shaft, 
on the feed side of the battery, a platform is 
arranged to give easy access to the tappets,- pulleys, 
awe belting, and to facilitate the repairing of the 

attery. 

To set up the stamps the stems are placed in the 
guide boxes, and the tappets placed on them, and 
fixed in any position. The stem is then hung 
up on the battery fingers. The shoe is driven 
into the boss by a sledge and placed on the 
die, and the stem is dropped into it, or better, the 
boss is placed on the die, and the stem dropped 
into it, and this raised, and dropped on to the 
shoe. If the fit is a good one, iron is left 
against iron ; but if not, pieces of canvas about 2 in. 
wide are dropped into the boss socket, and the stem 
dropped against them. The outside of the stem of 
the shoe is covered with strips of wood, a, Fig. 19, 
from 3 in. to 4 in. thick and 1 in. wide, which are 
fastened by a string, and the boss is rte gr on it. 
In wet crushing these wedges swell and hold the 
shoe securely. crushing it is apt to get loose, 
and the stem will not hold, as the boss becomes 
heated, and the shoes drop out, so that the wood 
must be replaced by band iron } in. thick. Leather 
or canvas is sometimes used; these, like the wood, 


are tied around the conical part with a string, and 
the boss with the stem dropped on to it. It is thus 
firmly wedged in place. e wood compresses to 
in. The tappet is now loosened and left hanging 
on the fingers, and all the stamps are allowed to go 
down on to the shoe. The whole stamp is now 
raised by a block of wood inserted between the shoe 
and the die to the height of the fall. The tapeese 
are then fastened, the blocks withdrawn, and the 
battery finds itself hung on the fingers. 

The screens for dry crushing are made of brass 
wire cloth, with from 30 to 100 holes to the linear inch, 
or from 900 to 10,000 to the square inch. They are 
set in battery frames, so as to be easily replaced. 
For wet ing Russia sheet iron or sheet steel 
is used, which weighs about 1 lb. to the square foot, 
and is about x; in. thick. It must have a smooth 
glossy surface, be very soft and tough, and free 
rom rust or flaws of any kind. It is usually tested 
by hammering up some concave object with it, If 
it stands this test it is safe to use it. The holes may 
be round, or they may be long slots arranged 

lel or inclined to each other. e size is regu- 
ted by the numbers of sewing machine needles 
from zero to 10. No, 8 is ,, in, and No. 5 about jin. 
In round holes the diameter is given in these num- 
bers; in slots the width of the slot. These holes 
for silver crushing usually vary from 4 in. to yy in. 
indiameter. The usual s'ot for a gold mill is % in 
long, and of the width of the diameter of a No. 6 
sewing needle. There are two kinds of these 
screens, called the clean and the indented. ‘The 
latter is rough on the side of the inner edges, 
which is thus slightly smaller tnan the other. 
The rough side is always on the inside of the mortar. 
The object of this is, that when the inside wears so 
that the slot becomes wider, they may be beaten 
together with a mallet, and the screen be made to 
last longer, but the screens ars apt to crack and 
break before this is done. The life of a screen will 
thus be that of the iron of which it is made, and there 
consequently does not seem to be much advan 
of the clean over the indented slot. There is 
greatest possible variety in the arrangement of the 
slots, see Fig. 21, a toe; they are sometimes made 
vertical and parallel to each other, c, sometimes with 
the end of one opposite the middle or end of the 
next, a and J, sometimes slanting, d, sometimes 
with two at right angles to each other, the angle 
being placed at 45 deg. with the horizontal, and some- 
times verticalas 4, Fig. 21. There does not seem to 


Seam 
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int 
i 
be any special advantage in this last method. The 
holes also ape round, ¢, rectangular, oval, /, or D- 
shaped, gy, ‘the advocates of each claiming some 
peculiar advantage for it. 

The difficulty in the battery is not to crush the 
rock, but to. get rid of it after it is crushed, as the 
crushing power is greater than that of the discharge; 
hence the great number and variety of the screens. 
It would seem that the greatest delivery would be 
from some kind of a slot which is either vertical or 
horizontal, but every variety has its advocates, and 
the matter has not as yet seemed of sufficient im- 
portance for any one to make conclusive experiments 
on it. 

There is, therefore, a great diversity of opinion as 
to whether holes, slots, or wire cloth are the best. 
Slots seem to be preferred as better suited to the 
discharge than meshes, but it may fairly be ques- 
tioned whether what is gained in rapidity of dis- 
chargethrough the slot, is not nore than compensated 
2 ig the loss of discharge area from the wire 

oth. 
The screens last in dry crushing from three to 
four weeks. The middle screen lasts longest, The 
dies when new come to within about lin. of the 
lowest [signee of the discharge. It is desirable to 
make this interval, which is called the height of 
issue, as small as the screen will bear. It was 
found at the Metacom Mill that after the dies had 





















































worn away 1} in., the introduction of new ones 
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raised the capacity of the whole battery nearly two 
tons. 

A five-stamp wet battery requires on an average 
thirteen sets of screens a year. Asset consists of five 
sheets of 1 to 1} square feet. 

These screens are securely fastened in iron frames 
which fit into slots prepared for them in the mortar. 
Formerly they were placed vertically, but this is 
now rarely done. It was found that the discharge 
was facilitated by placing them at an angle which is 
generally determined in each particular case, and is 
not far from 10 deg., which angle has been found to 
be the best for dry crushing. e screen should be 
as high as possible. 

When the throat of the battery is low, or when 
it is open, the effect of the fall of the stamp will be 
to throw the pulp vertically as well as horizontally, 
and some of it may be thrown back on to the 
feeding floor. This indicates a fact that is often 
overlooked in the construction of mortars; that 
since the impulse given to the pulp by the stamp is 
radial in all directions, with a decided upward move- 
ment at the same time, the greater the surface of 
discharge, the greater the stamp duty will be. With 
a ae 18in, high the fine pulp comes mostly 
through the upper 6 in. of the screen, and in batteries 
lower than this will fall back into the mortar, and 
remain there until it is discharged below. In order 
to get the maximum discharge surface, it is now 
ey the practice to use a double discharge, 

aving screens both in front and behind, the feed- 
ing being done over the rear screen. To secure the 
maximum discharge, round mortars, in which the 
screens occupy the entire circumference, and con- 
taining only a single stamp, have been proposed, 
but while the discharge in such a mortar is a maxi- 
mum, the expense for construction is also a 
maximum, and they have not come into favour. It 
has been proposed to place screens on the ends of 
the mortar as well as the sides, and these have found 
some advocates, but are not in general use. Straight 
screens must as a general thing be used, because it 
is exceedingly difficult to fasten a curved screen 
into the mortar in such a way that it will not become 
loose and break. In dry ualiiere rear screen is not 

nerally used, as it breaks readily from coarse ore 

eing thrown against it. Single, double, and 
double mortars with end screens, however, have 
their advocates. 

In wet crushing it seems generally best to have 
front and rear screens. As a rule the stamps will 
crush faster than the material can be discharged 
from the mortar. It was found after a series of 
experiments made at the Metacom Mill that the 
pe p put directly back into the mortar took about as 
ong to go through the screens as fresh rock. This 
is more especially true with slow running and dry 
crushing, as the fine dust has a constant opportunity 
to fall back instead of passing out. An exhaust 
fan in dry crushing would help this discharge 
materially. 

The screens in wet crushing are keyed into the 
mortar with iron keys, so that they may be easily 
removed, In dry crushing they are screwed on 
with bolts; the screws are completely covered by a 
box, to which various devices for driving out and 
carrying away the pulp, such as endless belts, &c., 
are attached. In wet-crushing gold mills, the 
splash-box is fastened to it by means of bolts with 
a blanket packing. It generally has three spouts 
or openings to direct the discharge on to blankets 
or amalgamated plates in different directions. In 
wet-crushing silver mills there is no splash-box, 
properly speaking ; the discharge is protected by a 
wooden box, and flows into a trough, which carries 
it to the settling vats, 

In Colorado the mills mat fee own water. 
In Nevada, in the vicinity of Virginia City, the 
water is purchased from the Virginia and Gold Hill 
Water Company, In other districts the mills 
supply their own water, the Eureka Mill using the 
whole supply of the Carson river in summer. 

Western California, near the hydraulic mining 
region, the ditch companies supply the water ; re- 
mote from this district the mills supply their own. 
The water consumed in Nevada and California is 
200 to 300 cubie feet per ton of. rock stamped, or 
as to } cubic foot per stamp per minute, This 
aa es, pete all ext water ~“ in the mill, 

cluding the pans, which water does not pass 
way, ay batteries, and which amounts to per- 
haps 4 to |, cubic foot per stamp per minute, 
leaving about } cubic foot as used in the batteries. 
In Colorado the amount is 28 cubic feet ton of 
he cubic 


rich ore, and 33 cubic feet of poor ore, 


foot of ore will average from 108 lb. to 125]b. 
This will be } cubic foot per stamp per minute, or 
about the same as that used in Nevada and Cali- 
fornia. Inthe Brunswick Mill the water is supplied 
by a 3-in. pipe, with a head of 2ft. The water when 
purchased is measured by the miner's inch, which is 
the quantity which will pass through an orifice in 
the measuring box lin, square, under a head of 
6in. The aperture is generally 2in. wide, and the 
length is determined by the quantity desired. The 
water does not always stand Gin. in the measuring 
box, but is sometimes Qin. to 10in., so that the 
miner’s inch is not fixed. An inch of water is by 
common consent, according to Ross Brown, ac- 
cepted as 4032 cubic inches, or 145.86 1b. per mi- 
nute, 3360 cubic feet or 10,656 gallons in 24 hours, 
and 1,226,400 cubic feet, or 30,410 tuns of 40 cubic 
feet each. In the year 1867 an effort was made 
to establish a miner’s inch by law, and it was pro- 
posed that it should consist of 2} cubic feet of 
water, or 7.4054 gallons of water, or 145.86 lb. of 
water per minute, passing through a given orifice. 
The Legislature declined to pass the law, on the 
ground that the companies selling water had the 
right to agree upon their measurement and prices 
of water, and that companies had already been 
organised on a different plan. 

The water is supplied to the stamps by horizontal 
pipes passing just above the feed slot of the mortar, 
with openings made opposite to each stamp, which 
can be closed if necessary ; or sometimes the pipe is 
carried higher up, and vertical pipes are conducted 
from the horizontal ones with valves to shut the 
water off. The conduit pipe is usually a gas Pipe 
about 3 in. in diameter, but its size depends upon the 
supply which is necessary. There is also a supply 
Pipe of about half the size in front, to help carry 
off the pulp Arrangements are made in all the 
mills to heat this battery water by means of exhaust 
steam in the winter, when steam power is used, or in 
some other way when it is not. 

The water pipes of the sluice in place, the battery 
is ready torun. When the stamps are new the first 
material run through them is barren rock, to scour 
the mortar and get the batteries, shaft, and boxes 
in working order, During this time the sluices are 
turned into the mortar block trench until it is 
entirely filled. The jar of the stamp settles the 
sand, the water helping to pack it very tight. The 
excess of water is allowed to run over the top of the 
trench, or is pumped out, as the case may be; by 
the time that this is done, the battery is usually 
ready to run. 

The battery of the Electric Mining Company, 
constructed at the Miners’ Foundry in San Fran- 
cisco, is given in detail in Fig. 20. 


(To be continued.) 








AGRICULTURAL DEPRESSION FROM A 
CANADIAN VIEW. 

AmonGst the important subjects of the day, few 
questions have attracted more attention, than the 
general depression of the agricultural interests of 
Great Britain, and the successful introduction of 
Transatlantic produce to supply the deficiency, A 
series of untoward events, the cattle plague in Eng- 
land, the disturbed state of Europe, the stoppage of 
the usual supplies from the Black Sea and the Baltic, 
and a succession of bad harvests in the British Isles, 
have brought to a crisis the growing difficulties that 
for some years have been accumulating round the avo- 
cations of the husbandman, and have suddenly and 
vividly directed the attention of the country to the 
unsatisfactory position of the farmingindustry. An 
important, numerous, and hitherto fairly prosperous 
body of men, the tenant farmers, have failed for 
some seasons to make their employment reason- 
ably remunerative, and in the impossibility they now 
experience in meeting their obligations, involve in 
their embarrassment the position of the landlords 
whose fields they have been cultivating at a rental. 
For a number of years anterior to the present de- 
pression of the three classes whose living was 
derived from the working of the soil, the owners, 
tenants, and labourers, it is probable that the tenant 
farmers generally made the lion's share of the profit, 
the landlords as a rule not receiving in the shape of 
rent anything like a fair return for the value of 
their land, and the condition of the labourers hav- 
ing been for a lengthened period almost a national 

i . But landowners, generally wealthy, looked 
with complaisance over their broad acres, with the 





knowledge and satisfactioa of possessing that which 


scores were ready to purchase whenever it should 
be in the market, and naturally conservative, were 
unwilling to make any change tending to a disrup- 
tion of existing circumstances or relations. Hence 
the defects of the system, handed down from 
generation to generation, however obvious and un- 
satisfactory to those most immediately interested, 
have been allowed to continue rather than risk such 
alterations as might in their undefined development 
revolutionise the general tenure of lands and in- 
troduce elements subversive of the influence and 
position of existing incumbents. But at last the 
evils have culminated, the difficulties have increased, 
and all who are dependent upon the cultivation of 
the soil find themselves face to face with grave 
perplexities, and threatened with a ruinous compe- 
tition which they cannot successfully oppose. 
Existing arrangements can scarcely continue, the 
Jabourers cannot be induced or compelled to accept 
a less remuneration for their daily work, the tenants 
cannot pay their way or their rent, and the landlords 
see that the margin of profit is gone, and that the 
remission of one year’s rent gives no security that 
the next will be more easily or more punctually paid. 
The net result of the whole operation is insufficient 
to satisfy the demands upon it, and to all there is an 
unproductive employment of time or capital which 
cannot compete with the more favourable circum- 
stances of other industries or other localities. For 
the labourer, and mere worker without capital, the 
hard times bring no new experience, and they have 
been so long deprived of any expectation of rising 
superior to the depths of poverty, that the changes 
which are now embarrassing their superiors are so 
far advantageous to them, that it gives them com- 
panions in their trouble, and those too whose social 
position and education bespeak for them a hearing 
as to the causes of the depression, and the means, if 
they exist, of averting its effects. 

Amongst the reasons assigned for the present state 
of things are the increased cost of labour in recent 
years, advance of rents, a succession of four bad 
harvests, and the large importations from America. 
Mr. Bright says in a letter addressed to a Scotch 
farmer, ‘‘ The land question is moving on rapidly — 
I mean the whole question—primogeniture, entails, 
settlements, the rights of tenants, and the interests 
of the public. The bad harvests are the cause of 
the present pressure and distress, but beyond this 
is the question of the influence of American impor- 
tations upon England and upon Europe. If we 
believe what we hear upon this subject, we are 
approaching great changes which will affect not only 
our agricultural condition, but our political institu- 
tions.” Messrs, Scott and Arthur Savory, both good 
authorities, state that wheat growing by English 
farmers must prove unremunerative. Mr. Savory, 
who is the most pronounced of the two, estimates 
that to pay back to the farmer his outlay in seed, 
labour, manure, &c., the wheat must net him at 
least 2/. 8s. per quarter, whilst the average price 
during the last half-year has only been 2/., showing 
that the English producer has lost one shilling per 
bushel for his last season’s crop, which on the 
80 million bushels raised is a sufficiently serious sum 
to alarm all interested: in the question. Mr. Clarke, 
a tenant farmer near Rugby, who represents the 
feeling of a great number of his class, says that rents 
must come down 40 or 50 per cent. to restore the 
balance between cost of production and probable 
selling price. But as, in Mr, Savory’s estimate, 
rent, taxes, rates, and tithes are only put down 
altogether at ls. 5d. per bushel, it is not easy to see 
how even this sweeping reduction could make grain 
growing a profitableemployment. Besides this, the 
landowners have had their spokesmen, who have 
shown that with the numerous encumbrances on 
many estates, and the charges upon others, there 
cannot be any great change in the direction indicated, 
nor any general large reduction in rental. A writer 
in the Zimes, who signs himself ‘ Solicitor,” says : 
‘* Nearly all plough-land farmers have been losing 
money for some years past, and during the last 
three years rapidly. The heavy land farmers have 
sustained the worst losses. The men of capital who 
farm high are getting very anxious, the small men 
are being ruined, and are dropping off one after the 
other. With this state of affairs, will continuous 
good seasons mend it? I think not. Will the 
lowering of rents? 1 think not. The wages of the 
labourer cannot be substantially lowered. The com- 

ition of foreign productions is in its infancy. 
What is to be done to enable the British land 
cultivator to compete? That is the question of 





deepest interest to the people of England. It is 
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useless to cover over the evil, it exists, is very grave, 
and even if the remedy lies partly in the modifica- 
tion of the entire system, downers had better 
face it than be ruined by a slow atrophy.” Few 
will deny that a most critical condition of affairs has 
come to pass, and none seem unwilling to admit 
that radical and comprehensive changes in the 
tenure and transmission of land, in its management 
and tenantcy, must take place, before the harmonious 
workings of the whole system can again be secured. 
But the evils of the land system, or the foreign 
competition that have ber ¥y about the present 
distress, is of no new growth; the present cheap 
production in America and low freights that have 
made obvious the startling change in the condition 
of the British farmer may have intensified and given 
consistency to a state of things that for years has 
been threatening the home agriculturist, but they 
did not create the trouble. ey have only made 
plain and palpable the fact that cultivating the land 
had become not fairly remunerative to those de- 
pendent upon its returns for a livelihood, and'that 
changes were taking place in its value and condition 
which required to be met by cor nding modifi- 
cations in its treatment and applications, Very 
much the same result. would have been arrived. at 
whether these Transatlantic. su 
hand or not, and it would have been far more. 
disastrous to the community, and possibly to the 
agriculturist himself, if they had mathe. Corn 
Laws would certainly have been 

before this if the League had never 


not so soon perhaps, perchance ngéyso ‘peaceably, 
but certainly before the advancing#pre of the 
last forty years. Whilst ev ug but the land 







has been undergoing a transformation, and the| werecompelledto be imported in the year 1838. 
former courses - hasbeen entirely re-}| Better councils» England could not be 
modelled, i »agriculturist’ alone has} made to grow all thé#wheat: necessary to feed her 
been an idle ‘ grand’march of events | increasing: ioti of Parliament, and in 
going on alke and. both landlord and | 1846 the Corn Laws Werere »Phe!next year 
tenant have ider that their time | foreign importations were ‘doubled. and im 1849 


for change and d never come, that 
for them at-least-railwa steamers and ma-' 
chinery, and the immense influence of co-operative 
wealth, were to be outside of their experience or 
consideration, and that however muck these things 
might revolutionise other employments, the land, its 
tenure, its treatment, and its obligations, were never 
to receive any modification, and could not be affected 
by any outside influence. 

For years no class of workers were so poorly paid 
as the farm labourer, and no one regarded their 
portentous poverty with less real sympathy than 
the tenant farmers who employed them, and whose 
main consideration was to keep down their hard- 
earned wages. In some districts their condition was 
worse than the Southern slave, who was at least 
sufficiently fed and clothed, generally well cared 
for, and who, when he was sick and helpless, was 
not turned out of his cabin to share the grudged 
protection of a poor-house, embittered by the petty 
tyranny of its saucy officials. For years the only 
remedy proposed to mitigate the increasing poverty 
of this class of labourers was emigration. The 
overseers of the parish, who knew that poor Hodge 
with his large family must sooner or later become a 
burden upon their care, the farmer who wanted no 
more labourers round than necessary to keep down 
the price of labour, and the landlord, who ~ had 
learned that increased poor rates in the district 
meant less rental for the land, all lent their aid to 
drive away the poor wretch from the country of his 
birth. After tearing away the heart-strings that 
bound him to all he held dear, and after some years of 
struggling, as hard perhaps, but not so hopeless, as 
before, he has gradually won his way out of the 
poverty that once was his, to convenience, comfort, 
and affluence, and now in his mature years it is a 
noble revenge he is taking upon those who almost 
crushed his young heart, and drove him from his 
home, to stand as high in the social scale as his former 
master, to succeasfully compete with him in his own 
market, and bring home to him in turn the hard 
lesson which he would not learn from the experience 
of aninferior, bat which he must now take to heart, 
the necessity of hiving off from a country that no 
longer needs his services, and in which he can no 
longer maintain his old position. Whenever poverty is 
the chronic condition of the operative in any branch of 
employment, there is a mistake somewhere ; and if 
the lesson that should be learned by the employer 
is not duly pondered, and its threatenings under- 
stood, the next turn of the screw will affect the 
heedless scholar, and the experience that might 
have been gained at the expense of his subordinate 


pplies had: come.to } the: . dec 





will certainly be repeated in his own case with all 
the greater force, the higher in the social scale his 
lot may be. 

Something over a century since Great Britain ex- 

rted wheat. From 1760 to 1770, the exports 
rom the United Kingdom equalled 1,107,000 
bushels annually, and in only two of these years 
did the imports exceed the exports; wheat, meal, 
and flour being reduced in these calculations to an 
equivalent bushel of wheat, From 1770 to 1780 
the imports were in excess five years, in the other 
five the exports were larger, but the whole decade 
showed an average annual importation of 344,800 
bushels. In six of the next ten years the exports 
were in excess, but the ave of the whole 
showed an annual im tion of 186,400 bushels, 
In the last decade of the old century only one year 
showed an excess of exports, and the average im- 
ports were 2,572,800 bushels for each year. Since 
1800, in only one year, 1808, have the exports ex- 
ceeded the imports, and in the first ten years of this 
century an average annual importation of 4,597,100 
bushels took place. ‘War continued throughout the 
next detade, and between 1810 and 1820 the average 
importation of wheat was” bushels. ‘The 
next ten years to.1830, of generally peaceable times, 


Laws were in force, and in 1835 only 227/864: 


bushels were brought into the kingdom:in excess:of}4 


the exports. The laws of the land were in opposi- 
tion to the eternal laws of human progression, 
there were —_— of suffering and deficiency, and 
spite of Parliamentary doctrines 14,824,000 bushels 


amounted to 87,254,000: bushels, which figure, how- 
ever, was rarely equalled until 1860. It: was now 
seen that Great Britain must be partially at least 
dependent upon foreign supplies, and in 1862 the 
unusually large importations of the year amounted 
to over 93 million bushels, which was not exceeded 
till 1873, from: which period to 1876 the average im- 
ports were 95 millions of bushels. In 1877 the bad 
harvests had commenced to affect the figures, and 
wheat and flour were brought into the country to 
the extent of 115,300,000 bushels, valued at over 
40,000,000/.; the wheat alone being over 100 mil- 
lion bushels, whilst corn and oats, though largely 
used as human food, are not included in these 
amounts, 

During the greater portion of this long period the 
farmers of England enjoyed as a rule great pro- 
sperity. With an extensive home market they had 
never any serious competition, excepting from 
Russia. Although a century since the purchasing 
power of money was greater than at present, from 
1760 to 1790 the wholesale price of wheat averaged 
nearly 6s, per bushel, and during the last decade of 
the century it was 7s. In the first twenty years of 
this century, whilst the Napoleonic wars were in 
progress, the price was generally 11s. a bushel, and 
even allowing for a depreciation in the currency, its 
gold value was atleast 9s. Since 1820, for the next 
thirty years, it was never less than 6s., and 8s, was 
the rule, and for the last ten years it has been 
about 7s. The fluctuations in price have not been 
therefore of any Serious amount for more than a 
century, and certainly give no explanation of the 
present trouble. Nor does the increase in popula- 
tion. In 184] the ly yor was 26,751,000, in 
1877 it was estimated at 33,444,000. Each person 
is supposed to consume 300 1b. of wheat or other 
bread grain per annum, In 1840 the importation 
was 42lb., a very large increase over the previous 
averages, and about one-seventh of the quantity 
wanted for each person, In 1842 the imports 
equalled 521b. per head, and in 1846 this was 48 lb. 
In 1850 it rose to 82lb. per head, and in 1854 it 
was 731b.; in 1860 the importations were 119 lb., 
and in 1862 it reached a higher figure than ever 
touched before, 185 lb. per head. ‘Then it fell off, 
till in 1865 it was down to 93lb. per head, 
which was, however, much below the average of 
these years. In 1875 it was 197 lb., the next year 
167 lb., and in 1877 the importation was more than 
206 lb. per head of the whole gta ye of the 
kingdom, being more than two-thirds of the entire 


‘and the average require- | 1 i 
in the foreign importations *took — the» Corn) 


half of the total imports were from the States, 
whilst in 1877 they were seven-eighteenths. 


(To be continued.) 








NOTES. 
PortTaBLe RaILways. 

WE are informed that the Russian Government, 
having decided to make use of a portable railway 
in its military operations in Turkestan, sent a com- 
mission some time since, to examine into and report 
upon various systems employed in England, France, 
and Germany, and that this commission recom- 
—— the — of the Décauville system. In 
accordance with this suggestion a preliminary order 
has been given to Masien Décauville, at Petit 
Bourg, for about 60 miles of line, of .50 metre 
gauge, with 500 vehicles especially designed for 
the transport of provisions, liquids, and men, and 
two engines weighing two tons each. The rails 
which weigh 14} lb, per yard, are of steel, and of 
the ordinary section for the Décauville 
system. This contract, npn: a quite an extensive 
= be filled in two months after the date of 
Order. oy Ww 
WaATCHMAKERS. 

of th bes Sol oe = 
»the pro oO e t set of ga 
for -watchmakers, The Ralccnente tee 






Suita ! . CY 
pquired arez:y 1, A slide ga with vernier to 
ister. variations within, » five hundreth of an 
inch, and. subdivisions. on another 
corresponding scalew» 2: he principle 
of the douziéme gauge, di *two-hundredth 
of an inch on one scale, with divisions of a milli- 


mare on —_e 8, A series of, how a 
with tapered measuring pivoteand the like ; 
the smallest. measurement» required is one five- 
hundredth, and the largest-one-twelfth of an inch, 
Cheapness of production must be kept in view, and 
the successful. competitors must undertake the ma- 
nufacture of thegauges.or forfeit the medal. In- 
struments intended for com vare to be left 
at the Horological Institute, Northampton-square, 
on or before Uctober 2nd. The gauges must be 
accurate to be of any scientific value, nevertheless 
no conditions of test of correctness are specified, 


RAINFALL AT GREENWICH. 

Symon’s ‘British Rainfall, 1879,” contains the 
monthly amounts of rain recorded during the thirty- 
nine years ending 1879, at Greenwich Observatory, 
156 ft. above the sea-level. The mean annual rain- 
fall is 24.76 in. ; the mean for October, the wettest 
month, is 2.82; and for February, the driest, 1.44, 
though March is equally dry, 1.47 in, The year 
which had the greatest rainfall, 34.01, was 1852; 
that which had the least, 16.38, was 1864. Many 
engineers adopt the following rules: The wettest 
year will be one-third greater than the mean; the 
driest year will be one-third less than the mean ; 
the driest group of three consecutive years will be 
one-sixth less than the mean, It will be found that 
‘the Greenwich observations remarkably support 
these rules. It might equally well be added that 
the wettest group of three consecutive years will 
be one-sixth greater than the mean; thus the mean 
for 1865-6-7 is 29.29 in., for 1877-8-9 it is 29.21 in, 
As regarded the driest group of three years, 1856- 
7-8 had for mean 20.71 in. 


THE PHANARO GRISOUMETER, 

M. L. Gossiaux, engineer to the coal mines of the 
Bouches du Rhéve, at Gardanne, has devised a new 
apparatus for indicating the presence of dangerous 
gases in fiery mines, ‘This instrument consists of 
two parts, a lamp and a pyrometer. The former 
possesses several new features in its design, which 
cannot be described without the aid of a drawing, and 
is covered with a cylinder of wire gauze, ‘ Encircling 
this is a long wire spiral extending from the top to the 
bottom of the cylinder, the wires being held in place 
by grooves cut in a series of vertical bars forming a 
frame to the lamp, and fastened at the top to a 
ring, which is attached to the cap of the lamp. The 
lower end of the wire terminates in a tube closed at 
one end, When the wire dilates under the action 
of heat, the extremity of the tube presses a small 
lever terminating in a sector gearing into a pinion, 
on which is fixed a needle moving on a graduated 
semicircle. A small spring serves to maintain con- 
stant contact between the end of the lever and the 
tube, and the whole indicating arrangement is pro- 
tected by a glass. The action of the apparatus 





consumption. Of the total im the United 
States, in 1849, sent one-eighth, in 1876 nearly 
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LOCOMOTIVE DITCHING PLOUGH. 
CONSTRUCTED BY A. E. BUCHANAN, LITTLE ROCK, ARKANSAS. 
(For Description, Page 169.) 
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COMPOUND ENGINES AT THE Str 


CONSTRUCTED BY MESSRS. BRIETFELD, DAD 
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BOILER DRILLING MACHINE. 


CONSTRUCTED BY MESSRS. GARVIE AND CO., ENGINEERS, LONDON. 
























(For Description, see Page 169.) 
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Fig.7. 
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and actuating the needle. The mode of graduating 
the scale is as follows: The lamp is lighted in pure 
air, and when the needle is statio the zero is 
marked. An iron block about one-fifth the volume 
of the wire envelope is brought to a red heat and 
placed within the gauze, and as soon as this latter 
commences to redden—corresponding to the condi- 
tion of the lamp burning in a gas-saturated atmo- 
sphere—the position indicated by the needle is 
marked 100, and the interval is divided then into 
100 parts, This arrangement is a highly ingenious 
one, and has been successfully applied at the mines 
n which M. Gossiaux is inte 


Frenca Screntiric Posts ror CENTRAL AFRICA, 

The French section of the International African 
Association, under the presidency of M. de Lesseps, 
a ided . establish — stations for scien os 
an itable purposes, the one in east and t 
other pagan Sonia Africa, The eastern station 
will be installed in O and is to be put under 
the direction of Captain Bloyet ; while the western 
post will be erected on some affluent of the Ogooué 
river, near the French colony of the Gaboon, and 
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placed in charge of M. Mizon, This movement is 
in accordance with the programme of the King of 
the Belgians for creating a system of central 
African stations designed to further the peaceful 
civilisation of the country, and assist explorers in 
discovering the land and its resources. Touching 
this ar map it is worthy of remark that France is 

ually extending her power over northern Africa 
rom Algeria southwards and westwards. A com- 
mission of the French Academy has been nominated 
by the Minister of Public Works to consider the 
best means of opening up communication between 
Algeria, Senegal, and the Soudan. The plan fol- 
lowed will probably be the erection of telegraph 
lines to begin with, along the best routes for rail- 
ways to be built subsequently, This mode of pro- 

ure is the same as was followed by the Americans 
in making the Pacific Railroad and the English in 
connecting north and south Australia. 


Tue AUDIPHONE AND THE TELEPHONE. 

In most cases of deafness the auditory nerve itself 
is defective, but there is a proportion of instances in 
which the apparatus of the ear is at fault. For 
deaf persons which belong to the latter category 
the American audiphone is very beneficial since 
it will enable them to hear music and conver- 
sation with very little trouble or expense. All 
these instruments consist of an artificial dia- 
phragm of some elastic material, capable of vibrating 
under the impact of the sound waves and of com- 
municating their vibration to the bones of the head 
and thence to the auditory nerve, when held be- 
tween the teeth. Mr. Rhodes employed a thin disc 
of ebonite bent by a cord into a curved form and 
held before the mouth with the convex side out- 
wards and the edge resting between the teeth. 
Professor Colladon substituted Bristol board for 
ebonite, and Mr, Fletcher, of Warrington, used 
birch wood veneer in place of Bristol board. The 
latter gentleman now, however, gets excellent results 
with a simple sheet of stiff brown paper having its 
edge placed loosely against the teeth, and its curved 
uncreased surface outwards. The audiphonic prin- 
ciple has also been applied quite recently to the 
speaking telephone by Mr. H. G. Fiske, of Spring- 
field, Massnchunstta, in order that persons habitually 
deaf from mechanical (not nervous) causes may be 
able to employ that useful apparatus. To the centre 
of the vibrating plate of the telephone is affixed a 
short rod of = ebonite, or hard elastic substance 
which can be held between the teeth, and allowed 
to vibrate there so freely that the vibrations of the 
telephone diaphragm can communicate themselves to 
the auditory nerve. 


AWARDS TO WORKMEN For INVENTIONS. 

Messrs. William Denny and Brothers, the well- 
known shipbuildera, Dumbarton, have notified their 
intention to establish a system of awards to work- 
men under the supervision of an Award Committee, 
under the following general conditions: -‘‘1. Any 
workman in our employ may claim an award from 
the Committee on the following grounds: (a). 
That he has either invented or introduced a new 
machine or hand-tool into the yard. (4). That he 
has improved any existing machine or hand-tool. 
(c). That he has applied any existing machine or 
hand-tool to a new class of work. (d). That he bas 
discovered or introduced any new method of carry- 
ing on or arranging work. (¢). Or, generally, that 
he has made any change by which the work of the 
yard is rende either superior in quality or more 
economical in cost.” There are in all eleven rules, 
any or all of which may be modified, changed, or 
annulled, The third rule is as follows: ‘ On the 
establishment of a claim under the conditions above 
specified [in Rules 1 and 2] the Committee are to 
make an award, which is not to fall below 2/., nor 
to exceed 10/. Between these limits the award will 
be fixed by the Committee according to the opinion 
they may form of the value of the improvement or 
invention for which claim has been made.” This 
arrangement is open to the obvious criticism that 
the maximum award is entirely inadequate for any 
but minor improvements or advantayeous modifica- 
tions, which, we presume, it is only intended to 
deal with. 

WEATHER INFORMATION. 

It may not be generally known that descriptions 
of the actual state of the weather, and forecasts for 
not more than one day ion advance, are prepared at 
the Meteorological Otfice for issue to the public. 
They are posted at the door of the office, 116, 
Victoria-street, S.W., on week days, for the inspec- 
tion of the public. Any person can be supplied 


‘ with a copy of the forecasts, once on each week day, 


|on payment of a subscription of ten shillings per 
‘annum in addition to the cost of transmission either 
| by letter or book post, Any person applying at the 
| office between 11 A.M. and 8 P.M. on week days, and 
between 6.30 and 8 p.m. on Sundays, can be supplied 
,in writing with the latest information in possession 
of the office. and with the latest forecast issued for 
|any specified district, on ng of one shilling 
|for each inquiry. Application may be made 
|by letter, enclosing thirteen pence in stamps 
| if the reply is to be by post, and two shillings if the 
reply (not exceeding twenty words) is to be by 
|telegraph. Any person may obtain by telegraph 
| the latest information as to the weather in any 
| district of the United Kingdom by payment of a fee 
| of one shilling in addition to two shillings, the cost 
of the message and the reply. The telegram con- 
taining the inquiry must not contain more than 
| twenty words, Application may also be made for 
| similar information to be sent either by telegraph 
| or by post on some future specified day. 


Tue ATALANTA. 

We have at last some indication of the cause of 
the loss of this vessel’in the important evidence 
given on Monday and Tuesday last by Mr. W. John, 
of Lloyd's Register of Shipping, before the Com- 
mittee of Inquiry. Mr. J a has, at the request of 
the Committee, conducted an independent series of 
investigations into the stability of the ship, and, 
contrary to the opinion of the Admiralty autkorities, 
he has arrived at the-conclusion that the vessel was 
one which might easily have been capsized in a sud- 
den squall if not very carefully handled. That Mr. 
John understands thoroughly the subject of sta- 
bility, with which he was called upon to deal, will not 
| be doubted by any naval architect in the country, and 
|it is certain that he would not have committed him- 
self to such an opinion without very strong grounds 
and mature consideration. We understand he pre- 
sented a written report on the subject to the Com. 
mittee of Inquiry, and was afterwards examined by 
them on the subject. This opens up quite a new 
phase of the inquiry, as it has hitherto been given 
out that, whatever the cause of the deplorable loss, 
the stability of the vessel was all right, and that she 
could not have met with the same fate as the 
Eurydice, We hope Mr. John’s report and evidence 
will soon be made public as wut as any counter 
views on the same subject which may, and doubt- 
less will, be advanced by the authorities primarily 
responsible for having sent the vessel to sea. Until 
this is done it may perhaps be premature to offer 
any decided opinions of our own, as the matter is 
far too grave to be dealt with except after careful 
deliberation. 





A New Drawine Pen, 

We notice that Messrs. A. W. Faber and Co., 
the well-known manufacturers of pencils, have re- 
cently introduced a drawing pen possessing several 
points of novelty, As will be seen from the annexed 


ab 





sketch the blade of the pen is not in the axis of the 
penholder but is curved round. A rod from the 
blade runs through the hollow handle and termi- 
nates at its upper end with a screw thread, a collar 
a is fastened to the rod, and above it is a milled nut 
6, by turning which the rod is set fast with the 
handle and the instrument is used as an ordinary 
drawing pen. ‘The blade possesses two features to 
be noted ; the adjusting screw does not pass through 
both arms of the blade, but presses against the 
outer one, so the screw, in regulating the thickness 
of the line to be drawn, is turned the reverse way 
to that of an ordinary drawing pen, the elasticity 
of the arms always tending to keep them in contact. 
The disc of the set screw is graduated as shown, so 
that lines of any desired thickness can be obtained 
by one adjustment, the pen beginning to work when 
the spot on the disc corresponds with that on the 
blade. By slacking the nut 4 the pen revolves 
freely in the stem, and holding the latter vertically, 
and drawing the pen over the paper, curved lines 
can be traced in any desired ion, the point 
following exactly the motion of the hand. This 
pen, which had been adopted in the German Govern- 
ment offices, will have many useful applications, 
especially for topographical and similar work. 








Rattway ACCIDENTS. 

The Board of Trade issues reports on three rail- 
way accidents this week. The first refers to a slight 
collision occurring on the 8th July at the Central 
Station, Glasgow, on the Caledonian Railway, be- 
tween a tourist train from Carlisle, and the fixed 
buffer stops at the end of the platform dock. The 
train was fitted with Clark and Webb’s continuous 
brake, and it appears that at Law Junction, where 
the train had been last made up, the rope lead. 
ing from the engine to the brake lever in the 
front van instead of being tightened, was left 
quite loose, so that the driver could not work the 
brake at all. Major Marindin remarks that the 
driver had neglected his duty in not ascertaining 
that his brake was in working order, but that ‘‘ with 
a proper automatic brake, the train could not have 
started from Law Junction with the brake in a use- 
less condition, and the passengers would not have 
been exposed to the danger of travelling with a 
driver depending upon an amount of brake power 
which in fact was not at his command.” The se- 
cond collision, on the North-Western Railway, 
occurred on the 10th July, near the Primrose Hill 
Tunnel, between a broken-down light engine, and a 
down passenger express, running with a pilot en- 
gine. ‘The fireman of the broken-down engine went 
back as soon as the stoppage occurred to warn the 
Loudoun road signalman, whose red flag was seen by 
the driver of the pilot, who reversed his engine, 
and whistled for the brakes on the train behind. 
The driver of the latter immediately shut off steam, 
and put on the continuous brake as far as he con- 
trolled it, while the guards in the front and rear of 
the train put on their sections successively as they 
became aware of the danger. The consequence 
was that the speed was reduced from 30 or 40 
miles, to 15 or 20 miles an hour in a distance 
of 36] yards, and the violence of the collision 
was reduced, although the fireman of the leading 
engine was seriously hurt. Colonel Yolland re- 
marks on this accident: ‘‘ This is a fair sample of 
what may be probably expected from the system of 
continuous brakes at present in use on the London 
and North-Western Railway. I do not know 
whether it is contemplated to alter the construction 
of these continuous brakes, so that all may be 
placed under the control of the engine-driver of the 
train engine to make use of them when an emer- 
gency like that recorded in this instance arises. 
But I have no hesitation in stating that if the ex- 
press train was not running at a greater rate than 
from 30 to 40 miles an hour, a train fitted with a 
good system of continuous brakes might have actu- 
ally been stopped in half the distance that was re- 
quired to reduce the speed from 15 to 20 miles an 
hour, provided the control of these brakes were 
placed in the hands of the driver, and not distri- 
buted among the other, persons to put the whole 
in operation.” ‘The third accdent was caused by a 
collision on the North London Railway between a 
passenger train from Southend and a light engine 
standing at Dalston Junction. Forty-four persons 
were slightly injured by this collision, which was 
caused by a misunderstanding between the driver 
of the light engine and the sgnalman at Dalston 
Junction. Colorel Yolland remarks that the acci- 
dent might have been mitigated or averted by a 
more prompt application of thesectional continuous 
brake with which the train was fitted. The verdict 
of the jury on the Wennington accident also bears 
directly on the question of continuous brakes. 
Colonel Yolland reported that the catastrophe was 
due to the newly-packed road, to the great width 
of the check rail, and to the ouier rail at the cross- 
ing being low, but that all serioys results to passen- 
gers would have been avoided hal proper continuous 
brakes been fitted to the trait, The verdict was 
based on this report, and the jury emphasised the 
necessity for a speedy application of efficient con- 
tinuous brakes to all passenger tmins. Itis evident 
that the Board of Trade is watching with great care 
the practical working of the varias systems of con- 
tinuous brakes in use, and is lesssparing of severe 
criticism than heretofore. 


Tue COLLISION ON THE MIpLatD RaiLway. 

On the afternoon of August|19 an alarming 
collision occurred on the Midlan{ Railway, which 
would necessarily have been atended with the 
most disastrous results but for theuse of the West- 
inghouse brake. ‘Tbe accident haypened under the 
fellewine circumstances: Au expres train running 
northward from Manchester, a through 
the Bleasmore Tunuel, about 25 mild north of Settle, 
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was pulled up by the going on of the Westinghouse 
brake with which the train was fitted, the cause of 
this *‘ failure” having been the blowing off of one 
of the hose connexions which had been imperfectly 
fastened. At the time when this occurred the 
express from London was almost due, it being timed 
to pass through the tunnel fifteen miuutes after the 
Manchester express. Very little anxiety was at 
first felt by the guard and driver of the arrested 
train, but after a short delay, one of the guards ran 
towards the south end of the tunnel to put down fog 
signals, in the unlikely event of the block signals 
having been neglected. He had not proceeded far 
when he heard the Pullman express approaching, 
and had only time to put down signals a short dis- 
tance from the end of his own train. The driver of 
the Pullman express instantly put on his brakes, and 
so far reduced his speed as so render his collision 
with the tail of the standing train a comparatively 
harmless one. The incidental cause of this accident 
was the unexpected going on of the Westinghouse 
brake on the Manchester express, but this ought not 
to have involved any peril, and would not have done 
so, had the block system, which is supposed to be in 
operation on the Midland, been at work. Accord- 
ing to the rules of working this tunnel, a second 
train is never allowed to enter until the first train 
on the same line of rails has been signalled clear 
from the other end. That this was neglected leads 
to the supposition that an investigation is neces- 
sary on the working of the Midland Railway, 
for it is evident that a state of false security is im- 
parted to the public, and the drivers and guards 
of the company, by the knowledge that rules exist, 
which if carried out render overrunning collision 
impossible, when at the same time it appears that 
these rules are neglected. In the second place a 
very strict inquiry is needed into the cause of the 
sudden going on of the Westinghouse brake. It is 
a notorious fact that it is constantly going on at 
wrong times on the Midland Railway, when such an 
occurrence is a very rare one on the numerous other 
railways at home and abroad employing this brake, 
and in almost every instance such improper action is 
due to carelessness or to neglect of the brake. Are the 
servants of the Midland ye more careless in 
their treatment of the Westinghouse brake than those 
of other companies? andif so, why? These points, 
we think, might be very usefully inquired into, and 
answered. 

That the collision was not a terrible one is due 
entirely to the prompt action of the Westinghouse 
brake on the Pullman train, and the circumstance 
proves conclusively how efficient the brake is in 
avoiding entirely or reducing to a minimum the 
consequences of a collision, which, without it would 
inevitably be attended by an appalling loss of life 
and property. It is not often that the usefulness 
of the. Westinghouse brake is made so strikingly 
manifest. Wedo not hear of how many times it 
averts accident inevitable but for its power and 
promptness, and the present instance is therefore 
all the more valuable, proving, as it does, con- 
clusively that under the most difficult circumstances 
it may be relied upon to insure the preservation of 
life and property. 








LOCOMOTIVE DITCHING PLOUGH. 

WE illustrate on page 166 a somewhat novel appliance 
for railway construction. It is a locomotive plough in- 
tended for cutting the ditches on each side of the line, 
where the nature ef the country adapts itself to the 
purpose, as, for example, where a railway crosses flat 
prairie lands. The machine was devised by Mr. A. E. 
Buchanan, superintendent of the Arkansas division of 
the St. Louis, Iron Mountain, and Southern Railway, 
about 150 miles of which run through a flat district, 
almost without any natural drainage. The plough pre- 
sents few points of novelty, though its great size renders 
it remarkable. It weighs about a ton, and the beam is 
13 ft. long and 7 in,, by 14 in. in cross section. The 
mould board is 36 in. high and is so constructed as to 
raise the earth to its upper edge before throwing it on 
one side. The share cuts a width of 30 in., and the depth 
varies from 4in. to 18in., while any stumps not over 
5in. in diameter, are readily cut through by the share 
as the machineadvances; larger timber than this has to be 
removed before. A scraper also is attached to the ma- 
chine consisting of a steel plate 17ft. 9 in. long, 2 ft. broad, 
and #in. thick; this scraper is rivetted to a framework 
of steel rails, the whole weighing about 3000 Ib. The plate 
is set at an angle of 45 deg. to the land side, and a plat- 
form is placed in front as shown for the apna of add- 
ing weights, which however are found to be unnecessary. 


In operation the plough is first ran through the ground 
at a distance of about 10 ft. from the nearest rail, and a 








ditch is formed 1 ft. deep and 24 ft. wide. The scraper 
is then put in place, and in ordi soil with a good 
supply of water will complete the ditch to any depth 
within 4 ft., at the same time removing the earth, and 
forming itinto a triangular bank about 12 ft. or 13 ft. 
from the side of the track. In very stiff ground, how- 
ever, it is necessary to use the plough and scraper alter- 
nately until the required depth has been attained. A 
considerable amount of work has been done on the rail- 
road above mentioned with this machine, and on several 
occasions two miles of ditch 2 {t. deep have been cut in 
ten hours; the average performance, however, is one mile 
per day, with depths varying from 1 ft. to 4 ft. Over 100 
miles of ditches have been completed in this manner. The 
cars on which the plough is fixed carries a crane, and is 
loaded with nearly 10 tons of rails in order to obtain suffi- 
cient weight for the steady working of the machine. 








GARVIE’S BOILER DRILLING MACHINE. 

We illustrate on page 167 a boiler drilling machine, 
designed and manufactured by Messrs. Garvie and Co., 
of 5, New-street, Bishopsgate-street, London, for making 
the rivet holes in the shells of steam boilers, and it is 
also fitted with a radial arm for vertical drilling, and for 
cutting out the tube holes in the tube plates. A special 
feature possessed by this machine is that the drills are 
all to the front, and within the view of the attendant; 
the driving gear being also at one end and on the same 
line, no bevel gear or extra shafts are required. The 
machine consists of two bed-plates; the first, which 
is planed for Y guides, carries the first drilling stan- 
dard as also the table on which the boiler is placed 
for being operated on, This table can be moved along 
the bed-plate to admit boilers of any diameter up to 14 ft., 
and is also fitted with a circular motion for the purpose 
of moving the boiler round to suit the drilling of the cir- 
cular seams of rivets. The first drilling standard is also 
made to traverse along the bed-plate to suit the different 
sizes of boilers, The second bed-plate is bolted to the 
first bed-plate at right angles to it; this bed-plate 
carries also a drilling standard which moves in either 
direction, and at right angles to the first standard for the 
purpose of adjustment. It is also moved out of the way 
when the radial arm is required to be put to work for 
vertical drilling and cutting out. All the motions to the 
standard table and radial arm are furnished with power 
reversing gear to work in either direction ; there is also a 
hand adjustment. The two drilling standards carry four 
drilling spindles each of steel 24 in. diameter, having a 
self-acting feed of 12in. All the drills can be driven at 
the same time or one or more of them as may be required, 
as each drill spindle is fitted with a disengaging arrange- 
ment, Each saddle has a back balance weight which 
slides into the interior of the hollow standard, and is 
connected by chain over pulleys to saddle. The standards 
carry vertical shafts driven off the main shaft and com- 
municate motion to the drill spindles by bevel gearing. 
The circular table, which is 8 ft. in diameter, is furnished 
with T slot holes for bolting the work in a firm manner. It 
is fitted with travelling motion along the bed, as shown, 
as well as with circular motion, which can be used 
for putting a plate in motion for cutting or turning if 
preferred. The radial drilling arm is used for vertical 
drilling and is double geared, having a 4in. diameter 
spindle. When in work it is line with the first bed-plate, 
and by the motion given to the table any part can be 
brought under the operation of the drill spindle. In dril- 
ling ordinary rivet holes the speed should be at the rate 
of 350 in. per minute at the cutting edge, and the soap- 
suds supplied under a pressure of 60 lb. through an 
orifice of about ,; in. in diameter. 





DOUBLE CYLINDER ENGINE. 

Ivour present number we publish a two-page engraving 
of adouble cylinder engine erected at Stribro* (Bohemia), 
by Messrs. Breitfeld, Danek, and Co., of Prague. A few 
explanatory remarks will be sufficient to make the draw- 
ings clear and to explain some peculiarities of design. 

The engine drives the ore-dressing works at the silver 
mines of Stribro, and it had to be erected in a very 
narrow engine-room. To suit the situation, the engine 
itself had to be made rather narrow, and the disposition 
of all parts had to be chosen accordingly. 

The chief dimensions are the following : 








Steam pressure in boilers... 8} atmos. absolute. 

Diameter of high-pressure cy- 

en. A Nee ae 300 mm.=11} in. 
m™m w-pressure - 

Meee a te % 500 mm.=19% in. 
Stroke ... ati Sis os 700 mm.=27} in. 
Diameter of steam pipe... 80 mm.= 3} in. 

Area of steam pipe PY 
Area of high-pressure cyl. *” 
— r fen main slide 

valve 0! -pressure cy- 

linder we de Bs 20 x 210=4 x 8} in. 

Area of above passages * 


Area of high-pressure cyl. 


* The silver mines of Stribro (German, Mies) are situated 
at the south-western of Bohemia. They are of ancient 
origin as is indicated by the name of the place, which 
signifies ‘‘ silyer.’’ 
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Exhaust passages of high- 
pressure cylinder ... «- 85x 200=1§ x 7§ in. 
Area of exhaust passages &, Ys 
Area of high-pressure cyl. 
Steam passages to low-pres- : 
sure cylinder “ .. 85x 80019 x 11fin. 
Area of steam passages oe “% 
Area of low-pressure cyl. 
Diameter of exhaust pipe 120 mm.=44 in. 
Area of exhaust pipe a 
Area of low- cyl. 
Piston mek tes comet at 
50 revolutions .. ... 1167mm.=8 f6, 9} in. 
Air Pumps (single-acting) : 
Diameter of piston ... sé 260 mm.=10} in. 
troke ... id se 700 mm.=27}$ in. 
Volume of air pump 0.27 
Volume of low-pressure cyl. 
: 
Volume of condenser — et 7 
Volume of air pump 
Volume of condenser 2 





Pane ade weP p- age cyl. 
Diameter of injection pipe ... 
Diameter of piston rodof high- 


70 mm. =23 in. 


ressure cylinder ... ss 60 mm.=2# in. 
Diameter of piston rod of low- ; 
pressure cylinder... inp 80 mm.=3} in. 
Diameter of crosshead pin ... 100 mm.==3}§ in. 
Length os A 140 mm.=5}4 in. 
Diameter of crank-pin 110 mm.=4,%; in. 
Length 9s eas 120 mm.=4} in. 
Diameter (in the middle) of 
co! ing rod a be 100 ae in. 
Pony er connecting rod 1750 mm.=5 ft. 8}in. 
ain : 
Diameter in bearings 200 aati 
h of 98 oh mm.=114 in. 
Diameter between ings ... 220 mm.=8§ in. 
Distance of bearings ( ) 1470 mm.=4 ft, 92 in. 
Cogged Flywheel : 
iameter A ée A 3750 mm.=12 ft. 34 in. 
Number of cogs oo Pe 120 
Pitch ... nes «» 98.175 mm.=8} in. 
Thickness of cogs i 55 mm.=2¢ in. 
Height of cogs... ‘ 65 mm.=2¢4 in. 
Breadth of cogs ose eee 180 mm, =7;'s in. 
Weight of rim including cogs 1.8 tons 
Circumferential velocity per 
second at 50 revolutions ... 9.8 m,=82 ft. 


As will be seen from our engravings, the high-pressure 
cylinder is on the top of the low-pressure cylinder, the 
two piston rods acting on a cast-iron crosshead 
to both, the guide arms of which are made of sufficient 
length to give to the pressurés arising from an unequal 
action of both piston rods a fair leverage. The steam 
passages are laid low enough to allow the water to flow 
freely out of the cylinders, This water will ultimately 
accumulate in the collector a below the exhaust pipe, 
and to remove it a small pump b is attached to the 
engine. This pump is driven from the crosshead ¢, 
which gives motion to the expansior valve of the high- 
pressure cylinder, while a second crosshead d moves 
the distributing slide valves of both cylinders. 

The slide valves are of the shifting type, which we 
have already described in this journal (vol. xxv., p. 276). 
The shifting is done automatically by means of the 
ratchet wheel attached to the crosshead and a pawl 
fixed to the crosshead. On the spindle of the wheel 
J a cylinder with an inclined groove i is fixed, and into 
this groove gears the arm of a lever (not shown in the 
engravings) keyed to the valve rod. As the wheel f 
turns, the valve rod is slowly turned to and fro, and it 
imparts its motion by means of two levers (notshown) also 
to the rod of the slide valve of the low-pressure cylinder. 
This shifting of the slide valves has proved an excellent 
means of keeping them perfectly tight, and it is now 
employed in all engines of some importance built at the 
works of Messrs. Breitfeld, Danek, and Oo. Both 
cylinders are steam jacketted, 

A special feature of this, and, indeed, of all larger 
engines of this firm, is the wooden casing which covers 
the cylinders and prevents an undue loss by radiation. 
This cover is a large prismatic casing which encloses 
both cylinders together with their valve-chests. It is 
composed of a number of pieces which are made up 
in the way shown by . 9 Each piece con- 
sists of a series of boards 0, b, b, fixed by screws to 
two light iron rails aa. Each individual board may 
thus shrink freely, but the piece as a whole will not 
alter its shape, nor will there be any crevice in it. Over 
the cylinders a light frame of angle irons is built, and to 
this frame the covering pieces described above are 
screwed in such a way that the screws pass through the 
iron rails a, and are screwed into the angle irons. In 
this way the different pieces of the casing may be 
removed at any time without injuring them (as no wood 
screws have to be loosened), and after the necessary 
repair or inspection of the uncovered cylinders has been 
finished, the covers may be replaced again. These 
casings have given every satisfaction, and their appear- 
ance is at least not ugly. 

The injection valve (see Fig. 8) of the condenzer is 
raised by means of a small eccentric made in one piece 
with the spindle passing through the injection 











pipe and 
below the valve. By turning the spindle through an 
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angle of some 150 deg, the valve is raised about § in. from 
its seat. This arrangement had to be ad » as the 
valve must be commanded from the side, and not, as 
usually, from above or from below. The cogged flywheel 
gears into a smaller wheel with 72 iron teeth, 





HORIZONTAL CONDENSING ENGINE, 
In a previous article on the Diisseldorf Exhibition, 
free 419, vol. xxix., we mentioned the engine shown by 
essrs. Brinkmann and Co. as having a valve gear of 
rather simple construction, and one that appeared to give 
good results. At the same time we mentioned that the 
vacuum obtained was exceptionally good. The engine 
has a cylinder 15} in. diameter, 283 in. stroke, and 
we to-day give details of the valve gear and the 
condenser of this engine. Fig. 1 represents Hartung’s 
valve gear applied to the engine exhibited, and it 
will be at once seen that there are separate valves at 
each end of the cylinder for steam inlet and outlet, as in 
the Corliss gear. The exhaust valves are acted upon by 
discs, shown in Fig. 1, and this arrangement does not 
require any special description ; the steam inlet, however, 
is regulated by the governor, and since there are no 
springs or weights upon which the action of the cut-off 
arrangement depends, this action is very certain. The 
eccentric r is mounted upon an auxiliary shaft from 
which the governor is also driven; the eccentric strap 
has two lugs or arms cast on it with the pivots / and c, 
a rod A from the former transmits the motion of the 
tric by means of the double-armed bar ik/ to the 
valve spindle. A short shaft a, Fig. 3, connects two 
bell cranks dd, to which are hinged by bolts 5 b two 
bars ee of the same length as cranks d d, and the arm 
m is connected to the governor by the rod n. 
In Fig. 1 the valve gear is represented at about 
middle position, the steam valve is just about to open, 
and a medium position of the governor is chosen, 
while the dotted lines to the right of b would repre- 
sent the latest point of cut-off, 0.9 of the stroke. In this 
position of the eccentric the centres ¢c and a fall together, 
and as the piston moves on the eccentric moves in the di- 
rection of the arrow; point c may be regarded as fixed, 
and f is depressed, that is, the valve is lifted. The 
point c thus describes an arc ¢# round the centre 4, and 
the result of this is, that during the first half of the 
stroke the lever g will »e still more depressed, and the 
lift accelerated, while during the second half the reverse 
will take place, and the motion of closing the valve will 
be accelerated. When the governor rises, the point } 
shifts over to 0, and the arc described by the point c 
during the motion of the eccentric deviates more and 
more from a horizontal line, causing the valve to close 
earlier, until when actually points c and o fall together, 
and point c oscillates in the are c y, the point of cut- 
off will be o, giving a range of expansion from 0 to 0.9. 
We have not at present any diagramsf{from this 
engine, but after the trials, which are now being carried 
out on the exhibited engine at Diisseldorf, are completed, 
we hope to be able to lay some before our readers, and 
they may then be able to judge for themselves of the 
action of this valve gear. The condenser, Figs. 4 to 6, 
is in its general arrangement of the usual double- 
acting type, but has, in addition, some small valves 
attached for the purpose of clearing the condensation 
= of air. This arrangement, which is patented by 
r. Horn, consists of two short pipes leading from the 
vacuum space to the end of the air-pump cylinder, with 
a valve opening outwards at the latter end. It will be 
understood that in the position of the air-pump piston, 
shown in the drawing Fig. 4, the space between the 
suction and delivery valve is filled with water, the piston, 
which is 7 in. in diameter, moving to the right, the water 
level falls, producing a vacuum below the delivery valve, 
until the over pressure on the valve from the condensa- 
tion space opens the small air valve and releases the 
essure. A very excellent vacuum is claimed to be pro- 
duced with this arrangement, and the engine which we 
saw, as well as that by the Mirkische Maschinenbau 
Anstalt, also shown at Diisseldorf, and fitted with Horn’s 
condenser, give an excellent vacuum. We also learn from 
Messrs. Brinkmann and Co. that very | condensers 
of this type have been made for Herr F, Krupp’s works 
at Essen. 


THOMPSON'S SIGNAL CONTROL 
APPARATUS. 

In 1862 one of the district engineers of the London and 
North-Western Railway Company had occasion to control 
a signal from two cabins, and he schemed and fixed on 
the signal-post an apparatus, which has since béen very 
largely employed for the purpose, and is now well known 








to ing oe as a * slot,” 

The slot enables a signal to be worked from two or] ¢ 
more signalmen stationed apart, so that each has 
the te of putting the signal to danger and keep- 
ing it at danger in opposition to the others, but 
all must agree and act unison to take the signal 
off. The apparatus is fixed on the signal-post, and 
a wire is run from the signal to each of the 
stations from which the signal is to be controlled. In 
practice as fitted with the slot has in many cases 





proved troublesome, as in stormy weather the weights 


apparatus recently patented 
son, the assistant signal superintendent of the London 
and North-Western Railway Company, which is now being 
extensively — by that company in lieu of the old 
arrangement. 


HORIZONTAL CONDENSING ENGINE: DUSSELDORF EXHIBITION. 
CONSTRUCTED BY MESSRS. GUSTAV BRINKMANN AND 00., WITTEN-ON-THE-RUHR. 
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employed for lowering and raising the signal arm have 
failed to act properly, and drivers have frequently com- 
plained of receiving uncertain signals, In addition to 
this, the extra connexions add to the complication and 
cost. 


Our illustration on the opposite page represents an 


y Mr. A. Moore Thomp- 


he new apparatus enables a signal to be 
ontrolled from any number of signal stations by means 


of a single wire, thus saving the additional wire with 
the necessary wheels, pulleys, adjusting screws, &c., 
and the slot apparatus on the signal-post. The apparatus 
is giving every satisfaction, and effects a large saving. 
In the case of an existing signal which has to 
it is very suitable, as it can be fixed in an hour or two 
without necessitating any additional connexions being 
we or the fittings on the signal-post interfered 
with, 


slotted, 












STEEL IN CHINA. 
To THE Epiror or ENGINEERING. 


Sr1r,—As accuracy in statement is one of the many ex- 
cellencies which ENGINEERING has, as com to some 
other technical publications, not only professed, but gene- 
tally succeeded in attaining, you will, I feel sure, be glad 
to have corrected some erroneous notions regarding “‘ Steel 
in China,”’ which obtained currency in the press of this 
country immediately after the issue of ‘‘ Steel; its History, 
Manufacture, and Uses,’’ by Mr. Jeans, the secretary of 
the Iron and Steel Institute. 

In a paper read to the Philosophical Society of Glasgow 
on April 26th, 1875, and published in the ninth volume of 
that Society’s Proceedings, I made public for the first time 
the results of many years’ research into the manufacture of 
iron and steel by prehistoric man. That paper contains a 
section specially devoted to the antiquity of steel in China, 
and which has since been expanded into Chapter VII. of 
my work entitled ‘‘ The Prehistoric Use of Iron and Steel,”’ 


&e., Triibner, 1877. This chapter Mr. Jeans has in several 
respects a ey — 8 and 9 of his 
‘* Steel.”” The Times again clipped Mr. ’ inaccurate 
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statement, and the wording of which you again incorrectly 
modify in a paragraph of your issue of August 6. 

Unless the yet unravelled stores of some parts of India 
disclose something more remote, the secular literature of 
China is immensely more ancient than what is to be met 
with in any other country, and not only is ‘‘iron’’ but 
** steel’’ also mentioned in its oldest texts. The oldest, and, 
indeed, only, word for iron in Chinese is Tei—old sound Tit. 
Both are mentioned in the list of articles of tribute in the 
Yu Kung section of the Shoo King, Book I., the tribute of 
Yu. The oldest word for steel is low or lowe, whilst Ch’d 
and Ch’ing are the surnames of the first ironmasters we 
are acquainted with, these coming down to us from about 
2000 B.c., and Ts’ae informs us that by their smeltin 
operations they became so wealthy they were deemed equa 
to princes. 

It was at Shansi and Chilili in the Ho district that the 


Chinese made iron in the earliest times we know anything | s 


of, and here there are inexhaustible deposits of both iron 
ore and coal. The manufacture has gone on there, it is 
believed, without intermission for about years, very 
likely for a much wns period, and it was only in 1875 
that my friend, Mr. John Henderson, the Commissioner of 
Li-hung-Chang, the Governor-General of Chilili, was in 
this country especially entrusted to procure and take out 
there the newest appliances for establishing at Tszechou, 
200; miles south-west of Tientsin, iron works on the 
modern systems. 

For the cost of making iron on the native system and the 
modus operandi, I refer you to Appendix D of ‘‘ Prehistoric 
Iron and Steel.” 

In his “‘ Introduction,’’ Mr. Jeans informs us of nine 
different e 
naturally divides itself, aud that the first of these began in 
1722, when Réamur discovered the direct process of making 
steel by immersing malleable iron in a bath of cast iron. 
Mr. Jeans has facility indeed for confusing facts, and this 
is enough to make Réamur’s bones turn in his grave. 
Since it is to Mr. Jeans that I am led to attribute the errors 
in the above-quoted paragraphs from your own columns 
and that of the Times, you will perhaps permit me to add for 
that gentleman’s information, that if he will take the trouble 
to turn up the ‘‘ De la Parotechinca”’ of Varroccio Birin- 
guccio, A.D., 1540, he will find a description of the immersion 
process there, also that in the writings of Leih-Tze, re- 
published in the ‘‘ K4ng-hi-tsi-tien,’’ or ‘‘ Kanghi’s Dic- 
tionary,’’ A.D., 1710, he will there find an account of this 
very process which he attributes to Réamur, written in 
Chinese twelve years earlier than the date of Réamur’s 
own valuable treatise, entitled ‘‘ L’ Art de la Conversion de 
Fer Forgé en Acier,” &c. He will find that Leih-Tze, 
who wrote the original account quoted in the ‘“‘ Hang-hi- 
tsi-tien,”’ flourished about 400 B.c. Further, if Mr. Jeans 
will turn to the writings of Aristotle he will see that the 
Greeks practised the identical process which he attributes 
to Réamur also at or about 400 B.c. 

It is surely remarkable that I should have so long ago 
pointed out the fact of two philosophers in two countries 
widely remote, and then utterly unknown to each other, 
having almost simultaneously written and transmitted in 
heir writings down to our nineteenth century an exactly 
similar account of primitive steel manufacture, and yet that 
Mr. Jeans, who <a does me the credit of aay my 
work extensively, should not have noticed it. I do not 
censure Mr. Jeans for this, but it is singularly unfortunate 
that his portly volume should open with such misstatements, 

hich are only on a parallel with what he has clipped from 
my Chapter VI. on “‘ Iron Manufacture in India.’’ I need 
not quote this, but will explain that he bas by some 
process, the nature of which I am afraid I must remain in 
ignorance confused the Delhi Laht, the two pieces of 
wood known as the Pramantha and Suastika (religions 
symbols), the iron beams of Kanaruc (wrongly quoted by 
Mr. Jeans as Kanara), and the Kutb-Minar into a 
miscuous heap, which if confusion be an object would leave 
but little to complete it. : : 

The page of ENGINEERING is not the place in which to 
discuss the immense consequences from an ethnic point of 
view of these facts as to the similarity of steel-makin 
processes in China and Greece at the same remote period, 
we may rather hand that over as perhese a finishing point 





chs into which the history of steel manufacture | China 


boat would be brought ,somewhere athwart the 


CONTROL APPARATUS. 
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| accurate paragraphs above given and in Mr, Jeans’ work 
| have evidently been culled : 
| The Chinese account of steel-making at this remote 
| epoch is, however, extraordinarily complete in that it 
| describes and names the different kinds of steel which are 
roduced. The steel produced by the first treatment the 

| iron-workers call ball steel, twan kang (from its rounded 
| form), or sprinkled steel, kwan kang (from the pouring of 
| water). here is what is called ‘false steel,” wei-tei, 
|and the account goes on to say, ‘When I was sent on 
| official business to Tse Chow, and visited the foundries 
there, I understood this for the first time. Iron has steel 

within it, as meal contains vermicelli. Let it be subjected 
to fire, 100 times or more, it becomes lighter each time. If 
the firing be continued until the weight does not diminish, 
it is pure steel.’ 
** In the Pent Saow* it is said ‘ there are three kinds of 


***1, That which is produced by the adding of un- 
wrought to wrought iron, while the mass is subject to the 
action of fire. 

“a Pure iron many times subjected to fire produces 
steel. 

***3. Native steel produced in the south-west at Hai- 
Shan, and which is like in appearance to the stone called 
Tsze-shih-ying, purple stone efflorescence.’ 

“Tt is curious to note here that there are also three 
distinct kinds of steel more especially mentioned by 
Daimachus as peculiar to Greece, and a fourth which is 
only referred to by name. 

** Steel is used for manufacturing swords and knives. 
‘Tt is well known that steel is still manufactured in 
ina, and we have endeavoured to ascertain the process 
now used. This is, however, kept secret, and Mr. Hender- 
son, to whom we previously referred as Li-hung-Chang’s 
Commissioner, when lately in this country, explained to us 
‘that the steel which comes to Tien-tsin from the upper 
Yangstu is highly prized, and bears much higher prices than 
the Swedish steel imported into China.” 

There is not, however, any evidence that I am aware of 
which proves, according to the Times, ‘‘ that a considerable 
steel-making industry exists in the present day in China,” 
or, according to ENGINEERING, “that the steel manufac- 
ture has assumed a considerable importance in China,’’ 
for it certainly has not assumed the importance there which 
takes rank with what the iron manufacture occupied rather 
before the commencement of the Christian era, at which 
time the manufacture was so extensive that a tax was levied 
upon iron to contribute to the State Exchequer. 

Let me add that the process which is generally attributed 
to Réamur, but of which there is good ground for believing 
that Réamur was not the inventor, although the first 
writer upon and the conductor of various experiments in 
connexion with, is the cementation process for makin 
blister steel, still so extensively practised in Sheffield an 
elsewhere for the eras: of pot steel for tools, cutlery, &c. 
am, Sir, yours 


Sr. Joun V. Day. 
Glasgow, August 8, 1880. 





THE BOAT ACCIDENT ON THE THAMES. 
To THE EpIToR oF ENGINEERING. 

S1z,—In ly to Mr. Mark Robinson’s exordium in 
raise of the Wi engine in your issue of the 13th inst., 
do not think the Mallory eyed to be so deficient in 
good points as he does, for the reasons stated below, with 
om al reference to their handiness in case of an impending 
collision : 
1, The Willans engine, when reversed, has to overcome 
the whole momentum of the boat to bring it to a standstill, 
and while this was being done would be rushing full tilt at 
the object it was desirable to avoid, as, when reversed, the 
rudder would be almost if not quite inoperative ; and the 
only chance of a collision being avoided depends on the capa- 
bility ofthe screw to bring the boat to a standstill short of 
the obstruction. 
2. In the Mallory propeller it would not be necessary (as 
Mr. Mark Robinson seems to think) to reverse the screw or 
turn it through an angle of 180 deg., for by so doing “ 
course if 





of the argument set out by Mr. Charles J. Stone in his 
recent remarkable work entitled ‘‘The Cradle Lands of 
Arts,” &c. In conclusion, I will quote the closing 


us that the Pi-tan, already 
sentences of the chapter of my work from which the in- | period 


* A work of the Ming D ty, and Dr. Edkins informs 
ee Gshed , is probably also of that 


Si, TES, ba ot apetng oo So cane 
with whie Pp rev 8' ® 
Mr. Robinson for that a very slight deflection of the 


propeller to one of the centre line of the boat will 
swerve the boat in its course much quicker than any rudder, 
and cause it to miss any obstruction or smaller boat in its 
way. Indeed, the capability of the aloe ¥ ler for 
obviating collisions lies not in its facili or direct 
reversing, but in the capability for quick turning, and this 
capability, I think, is more valuable on the higher reaches 
of the ee oe ea the engines 
possessed not only by the ‘‘ Willans” but by several other 
makers of engines. 
Yours truly, 


Wm. H. Garzs. 
24, Abingdon-street, S.W., August 23, 1880. 





TAY BRIDGE INQUIRY. 
To THE Eprror oF ENGINEERING. 
Srr,—Will you kindly allow me to correct an error which 
appears in my letter of the 16th which you have published 
in your issue of the 20th.: 
is intended to be understood that the foundations will 
have to be treated as material, and have a factor of safety 
of five, but that a factor of stability of two is sufficient or 
more than sufficient. 
T am, Sir, your obedient servant, 
REGINALD E. MIDDLETON, 


C.E. 
5, Westminster Chambers, August 23, 1880. 





THE PATENT LAWS. 
To THE EprITor or ENGINEERING. 

S1r,—My attention has been called to the letter of Mr. 
Angelo Fahie, C.E., on the above subject in your last 
issue, and as a patentee and one conversant with the nature 
and operation of the Patent Laws of the United Kingdom, 
I freely concur in your correspondent’s observation that it 
will be disappointing to inventors and others interested to 
learn that there is no ane of legislation on the sub- 
ject during the present session of Parliament. 

That Mr. Fahie is justified in the statement that inyen- 
tion is handicapped in land in favour of other countries 
may be illustrated by the following story, for the accuracy 
of which I can vouch. 

A mechanical friend recently invented a certain new and 
useful pe has = an pene meee ane og 

uiry earning the great expense of a Briti t 

quietly communicated the idea to a relative in the United 

tates, who immediately took out an American patent, and 
shortly afterwards got some manufacturers to take up and 
work the invention. Thus America got the benefit of this 
improvement, which has turned out to be a profitable one 
for my friend, and which was practically driven out of this 
country by the exorbitant stamp duties demanded by the 
British Patent Office. 
is is only a case in point, how many such occur we 
have no means of ascertaining. Therefore, it is evident 
how very desirable is some reform in our ¢ patent 
system, and how necessary is encouragement to those who 
levote their time and energies to inventing useful improve- 
ments in arts and manufactures, instead of, as by the 
present policy, regarding inventors as persons hostile to 
the welfare of the community. 
I am, Sir, your obedient servant, 

PATENTEE. 





THE STEAM YACHT “ ANTHRACITE.” 
To THE EDITOR OF ENGINEERING. 
Srr,—The following te’ has just been received re- 
specting the movements of the steam yacht Anthracite : 
‘* Anthracite left Philadelphia for England Saturday 


night.”’ wow Yours pyrt 
. W. Harris, Acting Secretary 
19 and 21, Queen Victoria-street, London, , 


August 24, 1880. 








A DrepGer ror Sour Arrica.—We hear that the 
Cape Government is about to send an order to Sir John 
Coode for an inside dredger, for the Buffalo river. 





CaNADIAN Rattways.—By an error of the comers, 
ies spans of my 4 over t he Grand river, hgh 

ilway, were in our two- engraving t 
week as 550 ft. instead of 150 ft., ee the scale was con- 
structed to suit the larger instead of the true dimension. 
The mistake was due to the indistinctness of the figures on 
the original drawing. 


Water Suppty or Sout AusTRALIA.—It is satisfac- 
tory to learn that the boring operations of the South Austra- 
lian Government, at Stirling, near Port Augusta, have been 
successful. The Commissioner of Public Works had in- 
formed the House of Assembly that a bore has been made 
from the bottom of a well 48ft. in depth, and that at 
283 ft. from the surface a spring of water been struck. 
The water is brackish, but Mr. Hawker has no doubt thata 
supply of fresh water will be obtained at a greater ee, 
the brackish water being shut op by pipes. In reply a 
question afterwards oan, bs Mr. Bright, Mr. Hawker said 
that the boring operations at Port Wakefield have been 
delayed owing to t edger Reed m dasa a ae 5 ye which 
were found necessary owi the nature of the 

The bore has gone down 310ft., and it is hoped that wit 
the new appliances a depth of 1000 ft. will be reached. 

work has suspended since December, and will not 
resumed until next month, ' 





a 
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NOTES FROM THE NORTH. In the interests of commerce and the ome f public Ge dl epertn ban ee of No.3 Cleveland pig was 


Giascow, Wednesday. 


Glasgow Pig-Iron Market.—The warrant market opened 
strongly on Thursday, and a considerable amount of busi- 
ness was done at 56s. cash. The price subsequently 

easier, a transaction taking place at 55s. 8d. Ina 

short time the market rallied, up to 55s. 10}d. was 
ted. B at the close offered 55s. 10}d. 
or 56s. There was a steadier 
market in the afternoon, with a moderate amount of 
business done at 56s. cash and 56s. 3d. one month, then at 
56s. cash again, and at 56s. 1d. one month, the close being 
sellers at the lowest price and buyers ld. per ton under. 
The market was rather weaker on Friday, and prices 
closed 6d. per ton lower than on the previous day, but still 
1s. 14d. over the previous week’s close. Business was done 
in the morning at from 56s. to 56s. 6d., and again at 
55s. 104d. cach thd close being sellers at 55s. 10)d. cash and 
56s. one month, and buyers lid. per ton under. Prices 
receded in the afternoon from 55s. 9d. to 55s. 6d. cash, and 
from 55s. 10}d. to 55s. 9d. one month, and at the close 
there were sellers at 55s. 6d. cash, and 55s. 9d. one month, 
and buyers offering 14d. less per ton. The market was 
i dal on Monday, and prices closed at a reduction of 
ba per ton. During the forenoon a moderate amount of 
business was done at from 55s. 3d. to 55s. 6d. cash, and 
the price fell to 54s. 10jd., but improved to 55s. 2d. cash, 
sellers at the close asking 55s. 14d. cash, and buyers offering 
rather less. The afternoon market was flat, and there was 
not much business done ; a few lots, however, changed hands 
at 55s. cash to 54s. 9d., and the rate then rose to 54s. 104d. 
buyers at the close offering 54s. 9d. cash, and sellers ask- 
ing 1d. more per ton. Yesterday's warrant market opened 
dull, and prices suffered a further decline to the extent of 
7d. per ton, making a total fall of 1s. 14d. per ton since 
last week’s close, or 1s. 10d. under last week’s highest 
quotatior. The increase in the stock of warrants, the 
larger imports of pig iron from Middlesbrough, and the un- 
certainty as to the duration of the miners’ strike, all com- 
bined to cause some of the weak holders to sell out. In 
the morning business was done at from 55s. to 54s. 8d. 
cash and 55s. 1jd. one month, the close ope | buyers at 
54s. 9d. cash and 54s. 1ld» one month, and sellers asking 
1d. more per ton. During the afternoon the quotations 
receded further, from 54s, 4d. to 548. 3d. cash and 54s. 7d. 
one month. There were buyers at the close at 54s. 3d. 
cash and 54s. 6d. one month, and sellers asking 1d. higher. 
This day’s market opened with 54s. 3d. cash paid, then 
rapidly ong to 53s. 6d. cash, and improving to 53s. 9d. 
again receding till 52s. 6d. cash was accepted at the close 
of the forenoon market. The market was also depressed 
in the afternoon, from 52s. 6d. to 52s. 5d. being accepted 
at the opening, then quickly recovering to 53s. 3d. cash 
next week d, and the close being sellers at 53s. prompt 
cash and ers at 53s. lid. unfortunate labour 
struggle which is now in progress between the miners and 
the colliery owners is exerting a very marked influence on 
the pig-iron market. It has resulted in the damping down 
of the blast furnaces on a very large scale, there being 
only about 42 in actual operation just now. As a matter 
of course the serious curtailment of oe, following 
80 soon after the exceptional demand for special brands 
which took place SeeSs early months of the year, has 
left the makers rather of stock of No. 1 special brands, 
and most of them have declined to sell in consequence of 
the present circumstances in which the trade is placed. It 
is reported to-day that Messrs. William Baird and Co. 
have reduced their price 1s. per ton. Second-hand lots, 
which are comparatively small, are well held, and from 2s. 
to 3s. 6d. = ton of advance has been paid over the prices 
ruling a short time ago. It is said that recourse must now 
be had to stock, and when that is begun it will rapidly tell, 
as shipments are being well maintained. Prices will cer- 

i advance if the strike coutinues ; but all depends on 
that. In the mean time, large operations are taking place 
in anticipation of a smart fall when the strike ceases. 
There are various lots of shipping iron to deliver, and as 
in most cases there is none being made, the high prices 
asked must be paid. Last week’s shipments of pig iron 
from all Scotch ports amounted to 15,877 tons as against 
7260 in the corresponding week of last year. At the end of 
last week the stock of pig iron in Messrs. Connal Co.’s 
public warrant stores stood at 460,983 tons, showing an in- 
crease for the week of 3637 tons, 


The Miners’ Strike-—Throughout Lanarkshire and 
Ayrshire, the strike of the miners is now very general ; 
in a number of cases, however, particularly in the Airdrie 
and Larkhall districts, a considerable number of the coal- 
masters have conceded the advance of 1s. per day asked 
by the men. It has not happened for many years that 
there have been so mary miners out on strike in Scotland, 
and at present there seems to be a very determined effort 
on both sides not to give way. 


Abandonment of ths Forth Bridge Scheme.—It is under- 
stood that the railway companies interested in this scheme 
—viz., the Great Northern, North Eastern, Midland, and 
North British—have ided not to )roceed with the 
erection of the bridge at present, and the contractors have 
therefore received notice to cease operations. This step is 
said to be owing to the rejection of the Bill brought forward 


- 


by the North British Company, for the reconstruction of 
the Tay Bridge, which forms a necessary adjunct of the 
Forth Bridge, as well as to the fact that, after the fall of 


Tay Bridge and the revelations brought out at the inquiry 
the public have lost confidence in scheme. A meeting 
of the Forth Bridge Company is d to be held on 
the 26th inst., when a statement of affairs will, it is ex- 
, be laid before the meeting. It is stated that the 

is rather to pay the i tained 





pany ities con 
in the contracts than proceed meanwhile with the scheme, 
so that its postponement would seem to be virtually settled. 








the necessity for this result is much to be 


The St. Rollow Boiler Explosion.—Robert Rutherford 
the engineer at the Glasgow Iron Works, was put on hi® 
trial yesterday, in connexion with the boiler explosion at 
those works some months ago. He was cha with 
culpable homicide, but after a careful trial before Lord 
Young the jury returned a verdict of ‘‘ Not Proven.” 





NOTES FROM THE SOUTH-WEST. 

Bristol and Channel Docks.—A — meeting of the 
Bristol Town Council was held on Friday to consider a 
report of the Docks Committee in reference to the alleged 
unfair competition of the Avonmouth and Portishead Docks 
with the old port of Bristol. The committee reported that 
the grain trade had been almost entirely diverted from the 
port by reason of the bonuses given to those who had the 
control of the destination of grain cargoes by the Avon- 
mouth and Portishead Docks, and they recommended a sus- 
pension of the dock dues, wharfage rates, &c., and that a 
certain allowance be made to merchants for the cost of 
labour in unloading. This was a retaliatory measure 
slightly in favour of Bristol. After a very protracted dis- 
cussion the recommendations of the committee were 
adopted almost unanimously. It was explained that the 
measure was only a temporary one, and would be re- 
linquished as soon as the competing docks would enter 
into an equitable arrangement with the Bristol Dock Com- 
mittee. 

New Works on the Great Western Railway.—The por- 
tion of the Wilts, Somerset, and Weymouth line between 
Witham and Bruton has been doubled and opened for 
traffic. A further portion between Bruton and Castle Cary 
has been proceeded with and is nearly ready for a 
The doubhing of the line will then be extended to Yeovil. 
Much benefit and convenience in working will resnlt from 
the additional accommodation afforded by this work. 
During the past half-year the Clevedon, Weston, and 
Yeovil branches have been altered from the broad to the 
narrow gauge. The Bristol and Portishead Company have 
also by arrangement with the Great Western Company 
altered the gauge of their line, and an arrangement has 
been entered into with the Devon and Somerset Company 
for the alteration from broad to narrow of the gauge be- 
tween Taunton and a the cost of which, esti- 
mated at about 13,000/., will be defrayed by the Great 
Western Company, the interest on the amount being a first 
charge on the gross receipts of the Devon and Somerset 
Company. The works of the Mitcheldean-road and Forest 
of Dean Junction Railway are completed, and the line will 
shortly be opened for traffic. The Camerton branch, con- 
structed at the cost of the Great Western Company under 
the provisions of the Bristol and North Somerset Railway 
Act, 1873, will be opened for traffic in the course of a few 
weeks. On the Ross and Ledbury and Newent Railways 
much of the land has been acquired, and measures are 
being taken with a view to letting the contract for the 
works between Ledbury and the junction of the main line 
near Gloucester. 


The Forest of Dean.—The coal trade of this district is 
still languishing, and, with a few exceptions, the pits are 
working short time. Pig iron continues in better request, 
and this enables Messrs. Crawshay Brothers to reduce 
stocks which had grown unprecedentedly heavy. Prospects 
are not very bright at the tin-plate industries, and how 
some of the employés eke out an existence is a problem 
difficult to solve. There is inactivity prevailing both in re- 
spect to wire and rods. 


Taunton.—It is rumoured that the Government intend 
making Taunton an artillery centre, and are seeking land 
in the neighbourhood of the new infantry barracks for the 
purpose of erecting artillery barracks. 

Newport.— The demand for local staples continues good. 
Sellers are still independent as to contracts over next year, 
and in most cases it is with difficulty that low prices can 
be obtained for any transactions which are not for imme- 
diate fulfilment. e ironworks are going on steadily with 
current engagements. Iron ore is not in good demand at 
present, the contracts on hand appearing to keep the works 
well stocked. Last week’s imports comprised 5250 tons of 
Bilbao ore and 5583 tons from the Mediterranean, &c. 


Cardif.—Althongh the shipments last week showed a 
larger aggregate than has been lately reported, many 
shippers are still far from busy. A large quantity of coal 
has ove booked this week for shipment in 1881, and it is 
a significant fact that the improved prices recently noticed 
have not in some cases been sustained. The patent fuel 
and coke departments have been fairly busy. Many makers 
of the latter article still look for a rise, refuse contracts 
unless at advantageous prices. The iron ore market shows 
great depression, and any cargoes which are sent here 
unsold are difficult to dispose of even at a heavy loss. Not- 
withstanding this fact, at Bilbao are asking high 
prices, and are quite independent as to contracts. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fair good attendance on ‘Change at ‘Middlesbrough, 
although many familiar faces were absent, a number of 
ironmasters and others having gone to Diisseldorf to 
attend the meeting of the Iron and Steel Institute. 
There is a good demand for pig iron. Prices fluctuate, 
but this is mainly due to speculation, and has really little to 
do with the actual condition of the trade. Yesterday, for 








was nol wen of iron offered by 
merchants and brokers. The ers continued to quote 
44s. and 45s. per ton for No. 3, and would not book orders 
under these figures. Messrs. Connal and Co., the warrant 
storekeepers of Middlesbrough, had yesterday a stock of 
pig iron in store amounting to 92, tons, being an in- 
crease of 300 tons since Tuesday last. At G w they had 
in stock on Monday night 462,400 tons, and there they are 
receiving about 600 tons daily. The prospects of the Cleve- 
land iron trade continue to brighten. An indication of 
this fact is given by the announcement that another blast 
furnace in Cleveland will be blown in this week. 


The Finished Iron Trade.—There is no alteration in 
this branch of industry; plates are quoted 61. 12s. 6d. and 
angle iron 51. 12s.6d. per ton. There is a very considerable 
amount of work in hand, and although buyers are some- 
what holding off in the hope of placing orders at the lowest 
price there is reason to believe that contracts will soon be 
made with a little more haste, as most of the large manu- 
facturers are getting their books filled, and they will 
shortly be out of the competitive market for early delivery. 
For casti there is not such a demand, and pipe 
makers find it difficult to undersell Glasgow founders. 


Shipbuilding and Engineering.—On all the northern 
rivers there are indications of continued briskness in these 
industries. Trade disputes interfere with business, but as 
they arise they are dealt with, and the struggles between 
capital and akeue are neither so protracted nor so bitter as 
they used to be. 


Wages in the Northern Iron Trade.—Meetings of men 
sere in the plate and sheet mills in the North of Eng- 
land have recently been held to decide who shall be 
arbitrator in the claim of a return of the 7} per cent. 
special reduction awarded last year by Mr. David Dale, of 

lington. The men have come to the conclusion that 
Mr. Dale should again act as arbitrator. By this decision 
they show very sound judgment. It would be impossible 
to secure a gentleman better qualified in every way for 
the difficult office of arbitrator on any question connected 
with the iron trade. 


The Coal and Coke Trades. —During the past two 
months there has been little alteration in the coal and coke 
trades. As the iron trade is improving there are signs of 
greater activity in the coal trade. It is expected that several 
collieries in Durham which have been working short time 
will be kept fully occupied for the next few months. 


The Affairs of Thomas Vaughan and Co. of Middles- 
brough.—Yesterday a meeting of the creditors of Thomas 
Vaughan and Co., ironmasters and colliery owners, was 
held at Middlesbrough. The report showed thai a dividend 
of 1s. in the pound had been paid last year, a second 
dividend of 4d. in the pound paid this month, and that 
there would probably be a further dividend of about a 
penny in the pound. Formal resolutions were passed 
empowering Mr. Roderick Mackay, No. 3, Lothbury, 
London, to act as continuing trustee, and Mr. Thomas 
Vaughan and Mr. George Neesham each had their dis- 
charge granted. 








BRAZILIAN RaILRoaps.—Brazil has 1790 miles of rail- 
road in operation, and 1087 miles in course of construction. 





Tue Bauitoon Socrery or GREAT BrRirain. — At 
a meeting held on he at the Society’s rooms, 5, 
Robert-street, Adelphi, . H. Le Fevre in the chair, 
twenty-five new members were elected, amongst others, 


Colonel Sandeman, Commander Cheyne, F. Bidder, 
Carl Voigh, F.R.G.S., F. C. Capel, J. Gracie, and 
Professor Kalthaler. The President d the ti 





by referring to the recent balloon voyage out to sea at 
Cherbourg. Mr. Simmons stated that when he some years 
made a similar trip at Hull he went 20 miles out to sea, 
and then got into an anticipated return current which he 
found a few feet above the outward current, and which 
safely landed him at the desired spot on terra firma. The 
President observed that this interesting fact confirmed the 
opinion he had entertained for many years past that 
he currents travel only in thin layers, and move in every 
direction at different altitudes. He trusted the Society 
would eventually be the means of accurately and scienti- 
fically determining the laws by which these currents were 
ted or influenced, and thus utilising them for the 
purposes of travelling as well as for meteorological objects. 
Captain Morton stated that he travelled on the 4th of 
of August 37 miles in 18 minutes, and the President re- 
marked that in all his calculations for large structures he 
never calculated on the wind travelling more than 80 miles 
per hour. The ion was continued by Mr. Spencer 
and Mr. Simmons, who stated that from their own experi- 
ence they could confirm Captain Morton’s statement. The 
President read a letter from a member of the Society who 
had made one of his ascents in a thunderstorm, and found 
the atmosphere at an altitude of about 200 ft., and for a 
height of 100 ft. to be of a dull leaden hue, but as soon as 
he had risen above this stratum he found the sky quite un- 
clouded, and witnessed perfectly clearly the storm raging 
below in all its grandeur. After a short discussion as to 
the best mode and means of inflating balloons in the Arctic 
regions, in which Commander Cheyne and others took part, 
Mr. Gordon, the honorary secretary, rted the arrange- 
ments that had been made for the oon contest on the 
4th of September next, and for which the following 
aeronauts entered, viz., Mr. Wright, Mr. Simmons, 
Mr. Youens, Captain Morton, and Messrs. Side, Orton, 
Barker, Spencer, Adams, and Jackson. The referee to be 
a member of the Council of the Aeronautical Society, the 
ascents to be made el | te ong a Palaces, 
Lillie Bridge, Wormwood Scrubs, Eppin Forest, Hendon, 
Kensal Green, and Clapham Rink. 
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GRAIN CARGOES. 

WE discussed recently the preliminary report 
on the carriage of in cargoes made by the 
Select Committee of the House of Commons (see 
page 113 ante), and promised to return to the 
subject. We have since obtained a copy of the Bill, 
based on that report, introduced to the House of 
— by the ome 1 < — Board of Trade, 
entitled ‘“‘The Merchant ipping (Carriage of 
Grain) Act, 1880.” This Bill was ES to be 
brought into operation on the first day of January 
next. It has a ary « the House of Commons in 
a somewhat modified form, but, as it has to pass 
through the House of Lords, we néed not stop to 
inquire how great or how small its chances are of 
becoming law this session. 

pomp if the shipowning community had not 
been satisfied with its ple scope and provisions 
they would have been able to prevent its i 
this year, and if they are satisfied as appears to be 
the case, we fear we must conclude from past ex- 
perience that they see it is not likely to become very 
actively restrictive and useful. 

We said in our previous article it would be easy 
to show that the provisions recommended by the 








Select Committee for the prevention. of grain shift- 
ing were faulty in some very important particulars, 
and that they did not embody altogether sound ideas 
of the mechanical principles which should govern 
regulations for the safe loading of grain cargoes. 
We fear we must say the same of the provisions con- 
tained in the Bill. 

Let us consider first what the special charac. 
teristics of a grain cargo are when it is wholly stowed 
in bulk : 

1. In the first place bulk grain, like sand, loose 
earth, and many other substances, has a property 
of sliding or flowing when its free surface is inclined 
to a certain angle termed its angle of repose. It is 
hence classed among bodies which have been termed 
‘“ semi-fluids,” a term which is sufficiently expressive 
when applied to the mass, but wholly inapplicable 
to the separate units which make up the mass. 

2. In addition to this property it has another, and 
afar more troublesome one, the*property of settling 
down, when the mass is shaken, into a smaller space, 
and also of running into empty spaces below the 
surface that might not have been filled in simply 

uring the grain into the vessel, 

3. It will be easily seen that the carriage of an 
actual fluid would be perfectly safe, so far as cargo 
shifting is concerned, if the compartment containing 
a made absolutely tight, and it were absolutely 

ed. 

4, In the same way with a bulk grain cargo, pro- 
vided the compartment containing it could be actu- 
ally filled, there could not be the slightest move- 
ment or shifting in it so long as the grain did not 
first settle down, and thus obtain a free surface, and 
an empty space above it. 

5. In the next place the amount of inclining force 
which can be wrought upon the ship by the shifting 
of the cargo, pee absolutely upon the volume of 
this empty space, and on its breadth. The actual 
depth or bulk of the grain below the empty space is 
not a factor in the — at all; and it comes 
to exactly the same thing whether the whole bulk 
of the cargo in the hold or compartment moves 
bodily, or whether grain at and near the surface 
slides down to fill up the empty space to leeward, 
thus enlarging the empty space on the opposite side. 
The effect on the stability is exactly the same in the 
end, although perhaps in the one case it might 
take place somewhat more suddenly than in the 
other. 

6. Another fact equally as incontestible as the 
foregoing, is that if a certain weight of grain shift 
from one side to the other through a certain dis- 
tance, it produces exactly the same amount of per- 
manent list or heel to the ship, and no more, 
whether it moves in the tween decks, immediately 
under the upper deck beams, or in the lower hold. 

7. Another proposition, the truth of which is 
fully borne oat hp experience, and which is almost 
obvious, is that the deeper the bulk of the grain, 
other things being equal, the greater will be the 
amount of settlement. 

Now let us see how these principles, and the 
legitimate conclusions to be drawn from them, agree 
with the provisions of the proposed Bill. 

In Clause 4 of the Bill the first actual regulation 
laid down is the following : 

‘¢qa, There shall not be carried between the decks, 
or, if the ship has more than two decks, between 
the main and upper decks, any grain in bulk, ex- 
cept such as may be nece for feeding the 
cargo in the hold, and is carried in properly con- 
structed feeders.” 

Why the ‘tween decks of a ship, which is only 
about 7ft. deep, should be precluded so un- 
reservedly from carrying grain in bulk while the 
lower hold, which is double, and in some cases more 
than treble this depth, is free to carry bulk grain, 
is a question we should much like to see answered 
by those responsible for the Bill. We freely admit 
that it agrees with much of the practice of grain 
loading, and we doubt not it is supported by much 
of the evidence taken before the Select Committee ; 
but this does not prove it right in principle, and if 
wrong in principle it is a dangerous doctrine to in- 
culcate, and a misfortune that it should be en- 
couraged and rendered compulsory by the Legisla- 
ture 


The reasons why it has crept into the practice of 
grain loading are that shipowners have not full 
realised the fact laid down in our proposition 5, an 
that they do not believe in the truth of proposition 
6. We have had abundant proof of the fact, too, 
that great confusion exists as to the difference be- 
¢ween grain cargo in bulk stowed between decks, 


when it is shut off from communication with the 
lower hold, and when it is in free communication 
with the latter by means of open hatches. 

When bulk grain is stowed between decks, and 
the hatches are left open between it and the bulk 
grain in the hold, it is obvious that the upper 
portion of the grain—thatin the tween decks—is 
not only liable to shift on account of its own settling, 
but also on account of the still greater settling to 
be expected in the lower hold. 

When, however, the main part of the grain cargo 
between decks is cut off from connexion with the 
lower hold, except in fact, to use the terms of the 
Act, “such as may be necessary for feeding the 
cargo in the hold, and is carried in properly con- 
structed feeders,” then the special danger from 
grain in the ’tween decks settling and shifting ma- 
terially is extremely small compared with the 
dangers of the hold. This ye mary becomes very 
unreasonable in the case of some spar-deck ships 
that only fill a limited portion of the ‘tween decks 
with grain, for practically it gives liberty in such 
ships to fill huge holds from 15 ft. to 20ft. deep 
and more than 100ft. long with bulk grain, while 
forbidding it to be stowed in a compartment less 
perhaps than 40 ft. square and 7 ft. high, where it 
could be stowed with perfect safety even without 
the help of shifting boards. We could, if space 
permitted, relate in detail an instructive instance of 
how pernicious such a fallacy as that embodied in 
the above clause might become. 

To be brief, a well-known spar-decked ship was 
a few years ago abandoned at sea, and the case was 
mgr ge before a court of inquiry. She had 
a couple of short compartments in the 'tween decks 
filled with grain in bulk without shifting boards, 
The whole of the lower holds were filled with grain 
in bulk, with shifting boards, such shifting boards 
as were used in those days, some 3 ft, or 4 ft. deep, 
not shifting boards extending from the deck to the 
keelson as are now contemplated. The vessel after 
beating abont for several days abandoned in heavy 
weather, and nearly on her beam ends, having failed 
to capsize or go to the bottom, was picked up by a 
passing steamer and towed into port. Now although 
the grain in the tween decks of that vessel was so 
limited in quantity and weight, that the most which 
extreme settling and extreme shifting in its case 
could do, it could not produce more than 3 deg. or 
4 deg. of inclination, whereas the great settlement 
and shifting in the lower hold, even with shifting 
boards, had produced the “large amount of heel 
which endangered the ship, the court of inquiry, 
acting on the prevailing itions, found that the 
abandonment was due to the absence of shifting 
boards in the ’tween decks! It did not end here, as 
further litigation ensued, and one of the parties had 
to pay heavily for Lecrmgy his faith to the dictum 
of the court of inquiry that it was a dangerous 
practice to carry grain in bulk between decks 
without shifting boards. The Bill goes much 
further than this and prohibits grain in bulk 
in the ‘tween decks, however small the compart- 
ments, even with shifting boards! Bearing these 
facts in mind we are entirely unable to agree with 
such a sweeping condemnation of bulk grain be- 
tween decks, and we are persuaded the Bill will 
sooner or later have to be amended in this respect. 

The next clause is as follows : 

«6, Where grain, except such as may be carried 
in properly constructed feeders, is carried in bulk in 
any hold or compartment, and proper provision for 
filling up the same by feeders is not made, not less 
than one-fourth of the grain carried in the hold or 
compartment (as the case may be) shall be in bags 
ey ay on suitable platforms laid upon the grain 
in bulk.’ 


This clause should be more stringently worded to 
insure that the surface of the bulk grain is properly 
trimmed and levelled, and that the boards en 
the platform are fitted close before the bags are lai 
on the same, 

There are several erie mae to this provision for 
stowing bags on top of the bulk grain. One is for 
vessels carrying oats or cotton seed. Another is 
for sailing ships of less than 400 tons not engaged in 
the Atlantic trade. 

The next exemption made is by no means easy to 
understand. It is as follows: 

“ (iii.) To a ship laden at a port in the Mediter- 
ranean or Black Sea, if the ship is divided into 
com ents which are formed by permanent trans- 
verse partitions, and are fitted with longitudinal 
bulkheads or such shifting boards as hereafter in 





this section mentioned, and if the ship does not carry 
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more than one-fourth of the grain cargo in any one 
such compartment,” a a 

The first objection to be taken to this provision is 
that it might read in such a way as to exempt 
most of the vessels engaged in these trades. Take 
any steamer that has its fore hold divided, making 
in effect three holds, When these are divided by a 
longitudinal bulkhead or by shifting boards, each 
compartment will come within the limit of ‘ one- 
fourth” set up, and the whole ship will be free from 
the restriction as to bags being stowed on top of the 

n in the lower hold, This .is manifestly wrong. 
‘he compartments should be limited by size, not by 
a fraction of the carrying capacity of the ship. But 
then why should a deep compartment in the lower 
hold be granted such immnnity, while shallow com- 
ments in the "tween decks, however small, are 
imited to bags? And why should ships from the 
Mediterranean and Black Sea, which have to cross 
the Bay of Biscay, be granted this exemption with. 
out any regard to the season of the year, while it is 
ref to vessels in the Atlantic trade even for 
summer months? tig 

The next paragraph of the Bill exempts ships in 
which the grain cargo does not exceed one-half the 
cargo of the ship, and the rest of the cargo consists 
of cotton, wool, flax, barrels of flour, or other suit- 
able cargo so stowed as to prevent the grain from 
shifting. To this there can be little objection. The 
only other specific regulation in the Bill for the 
prevention of grain from shifting is the following : 

‘¢ ¢, Where grain is carriedin the hold or between 
the decks, whether in bags or bulk, the hold or the 
space between the decks shall be divided by a longi- 
tudinal bulkhead, or by sufficient shifting boards 
which extend from deck to deck or from the deck to 
the keelson, and are properly secured, and if the 
grain is in bulk, are fitted grain-tight with proper 
fillings between the beams. 

So far as this relates to bulk grain we have little 
fault to find with it, except that it is by no means 
necessary that the lower parts of these bulkheads 
or shifting boards should be grain tight. It is im- 
portant near the top to prevent the filtering through 
of the surface particles, but at the bottom the grain 
can only have motion if the whole mass moves 
bodily, and this will be effectually checked by the 
shifting boards extending to the bottom, whether 
precautions are taken to keep them strictly speaking 
** grain tight” or not. 

The principal objection to this clause, however, is 
the requirement that these shifting boards should 
be extended from deck to deck or from deck to 
keelson, whether the grain is stowed in bags or in 
bulk. ‘This is absurd. Grain in bulk has un- 
doubtedly the properties of a semi-fluid, but we 
have never yet it contended that grain in bags 
has any of those properties. One would hardly 
think to see them piled up on carts and wagons, or 
in warehouses that they had such a property. The 
plain fact and obvious truth is that bags properly 
stowed need nothing of the kind required by this 
clause, and even improperly stowed can only require 
provision to keep the surface bags from shifting. 

It is true that during the recent inquiry, when 
shipowners were frightened lest they would be 
compelled to carry their grain in bags, cases were 
cited and opinions given to show that this would 
remove all danger of shifting. Too much credence 
was we fear placed upon those views, and we hope 
Mr. Chamberlain will modify his Bill rather than 
let it handicap the carrying of grain in bags by 
making the restrictions nearly as severe, and the 
cost of shifting boards as great, as if it was being 
carried in bulk. 

We have mentioned that the Bill has passed the 
House of Commons with some amendments. What 
those are we are not at present aware, as but little of 
the discussions have been reported, owing to the 
late hour at which the Bill was taken. We hope, 
however, they are in the directions indicated above. 





THE BRITISH ASSGCCIATION. 


Tue Swansea meeting of the British Association, 
the proceedings of which were opened on Wednes- 
day evening by an address from the new President, 
Professor Ramsay, F.R.S., the director-general of the 


Geological Society, does not promise to be a large 
or an exceptionally important one, only 800 tickets 
having been sold, as against 1700 at Sheffield, and 
2000 at the Dublin meeting. There has been a con- 
siderable influx of visitors from distant parts, and 


there had been over 800 applications for lodging 
accommodation, but up to the present time there is a 
decided lack of local support, the number of local 
applicants for tickets of membership being consider- 
abl below the average. 

This lack of local adherents is singularly in con- 
trast with the energetic and enthusiastic support 
which is being given by the town through the local 
committee and its officers, and the organisation of 
all the arrangements for the comfort of visitors is 
very complete and excellent. In this respect it 
would be jifficult to award too much credit to Mr, 
James Strick and to his colleague lr. Morgan, the 
local secretaries, the former of whom has by his 
courtesy and kindness to every one, insured for him- 
self a heavy load of applications for information 
and for help upon every possible and impossible 
subject, 

The British Association has seldom in the fifty 
years of its life had a richer collection of excursions 
to places of interest to choose from, there being no 
less than twenty on the official list and some 
dozen others of a special character, besides the 
various invitations given generally to members and 
associates to visit industrial works and factories in 
and around the town, Among the most interesting 
of the organised excursions is a visit on Saturday 
next to the Royal Dockyard at Pembroke, luncheon 
being served on board the Great Eastern, and a 
visit to Milford Haven and to Tenby being in- 
cluded in the programme. There will be a special 
excursion on Thursday (August 26) to the Dowlais 
Steel Works at the invitation of Mr. George T. Clark, 
and on the following Thursday (September 2), 
two hundred members of the Association will at the 
invitation of Dr. Siemens visit the Landore Steel 
Works, where the Siemens process will be exhibited 
and explained. There will be several other excur- 
sions of engineering and mechanical interest which 
will be noticed in our columns in due course. 

The list has been prepared with the evident 
desire to please all tastes, scientific and industrial, 
geological and archeological, as well as those purely 
esthetic. A visit will be made to the city of St. 
Davids and its cathedral, and on Saturday a trip has 
been arranged by steamer to Lundy Island and Ilfra- 
combe, the visitors having the option to return to 
Swansea the same evening or in time for the com- 
mencement of proceedings on the following Monday 
morning. 

There will be as usual two evening discourses, 
the first by Professor W. Boyd Dawkins, F.R.S., on 
‘** Primeval Man,” and the second by Mr. Francis 
Galton, F.R.S., on “ Mental Imagery.” There is 
also the usual lecture to working men, which on this 
occasion will be delivered by Mr. Henry Seebohm, 
F.Z.S., on ‘* The North-East Passage.”’ 

Two soirées to the members of the Association 
are comprised in the programme, one last evening 
by the Mayor of Swansea, and the other on Tuesday 
next by the Local Committee. 





THE IRON AND STEEL INSTITUTE. 


SINCE we wrote last week concerning the meeting 
of the Iron and Steel Institute at Diisseldorf, some 
changes in the arrangements have been announced, 
and the final programme has been issued. The 
meeting began on Wednesday last, and for that day 
the programme was unaltered. Of the three excur- 
sions originally set down for yesterday, however, 
that to the Grillo Funcke Company's plate mills, 
the wire works of Messrs, Bécker and Co., and 
the collieries of the Consolidation and Gelsenkirchen 
Mining Companies has been abandoned. For the 
evening of yesterday, on the other hand, an ad- 
ditional feature had been arranged in the form of 
a féte in the Zoological Gardens provided by the 
Exhibition Committee. It will be remembered that 
the Diisseldorf Exhibition is being held at the Zoo- 
logical Gardens, and the grounds, which are pic- 
turesquely laid out and contain several. pieces of 
water, will lend themselves well to a féte of this 
kind, In making the arrangements for this féte the 
Exhibition Committee have had the full co-operation 
of the Malkasten, or Artists’ Club. 

It may be as well if we give here a list of the firms 
from whom the invitations to the Iron and Steel 
Institute has proceeded. They are as follows: 
Aix-la-Chapelle Iron Works, Rothe Erde, Aix-la- 
Chapelle ; hum Mining and Cast Steel Works, 
Bochum ; Osnabriick Iren and Steel Works ; Hoerde 
Mining and Iron Works, Hoerde; Hoesch iron and 





when the books were closed on Tuesday evening, 


——=—=— 
Works, Oberhausen ; Phoenix Mining and Iron Works, 
Laar, near Ruhrort; Rhenish Steel Works, Meiderich ; 
Union, Dortmund ; Eich Iron Works, Metz and Co., 
Eich, near Luxemburg; Luxembourg Mining and 
Saarbriick Iron Works, Burbach, near Saarbriick ; 
Maxhiitte Iron Works, near Ratisbon ; Kénigs and 
Laura-Hiitte Iron Works, Berlin ; Bergisch Mining 
and Iron Works, Schalke ; Felten and Guillaume, 
Wire Works, Cologne ; Grillo, Funcke, and Co., 
Iron Works, Schalke; Heinrichshiitte, Blast Fur- 
naces, Au-on-the-Sieg ; Ilseder Iron Works, near 
Peine ; Schulz, Knaudt, and Co., Iron Works, Essen- 
on-the-Ruhr; Aplerbeck Iron Works, Aplerbeck ; 
Bécker and Co., Iron Works, Schalke; Friedrich- 
Wilhelmshiitte Iron Works, Miilheim-on-the-Ruhr ; 
Charlottenhiitte Iron Works, Niederschelden, near 
Siegen ; Lorraine Iron Works, Ars-on.the-Moselle ; 
Wm. H. Miller and Co., Dusseldorf; Niederr- 
heinisische Hiitte, Iron Works, Duisburg; Dr. C. 
Otto and Co., Dalhausen-on-the-Ruhr ; Piedbceuf, 
Dawans, and Co., Diisseldorf; Carl Spaeter, Coblenz ; 
G. L. Briickmann, Dortmund ; Funcke and Elbers, 
Hagen, Westphalia; Haniel and Lueg, Diisseldorf ; 
Th, Méller, Brackwede; Diisseldorfer Réhren und 
Eisenwalzwerke, formerly Poensgen, Diisseldorf. 
From the proprietors and managers of the above- 
named works a committee has been formed with 
Mr. A. Thielen, of the Phoenix Iron Works, as chair- 
man, Mr. W. H. Miiller as treasurer, and Mr. H. A. 
Bueck, of Diisseldorf, as local secretary. The re- 
maining members of the committee are Mr. B, Baare, 
of the Bochum Works,; Mr. Brauns, of the Union 
Tron Works; Mr. C. Lueg, of the Gutehoffoungs- 
hiitte; Mr. Massenez, of the Hoerde Works; Mr. 
Osann, of Diisseldorf, and Mr. Schlink, of the 
Friedrich-Wilhelmshiitte, Mulheim - on - the - Ruhr. 
That the members of the Institute will receive a 
most hearty welcome at the hands of their hosts, 
the proceedings, so far as they have gone, leave no 
room to doubt. 

The proceedings on Wednesday morning were 
opened with a formal reception by the Diisseldorf 
Municipal Authorities and the German Reception 
Committee, and after a short address of thanks by 
Mr, Williams, the President, the preliminary busi- 
ness of the meeting was commenced by the election 
of a new President, and the feeling of the meeting 
was very warmly expressed when Mr. Williams, 
aes on behalf of the Council, nominated Mr. 

. T. Smith, of Barrow, to fill the chair he was 

shortly to vacate. A resolution to this effect, pro- 
posed by Mr. Wrightson, and seconded by Mr. 
Thielen, was carried by acclamation. The President 
then delivered a short address, an abstract of which 
we shall publish next week. The reading of papers 
was commenced by that “‘ On the Hardening of Iron 
and Steel,” by Professor R. Akerman, a paper taken 
as read at the Liverpool meeting of the Iron and 
Steel Institute, and published by us on pp. 59, 77, 
139, and 159 of our last volume. The discussion on 
this paper completed the proceedings of the first 
day’s meeting. 
The date at which the meeting has commenced 
renders it impossible for us to give in this week's 
issue any account of the discussions, but we com- 
mence in the present issue the publication of two 
papers read, namely, that by Dr. Hermann Wed- 
ding, on the iron industry of Germany, and that by 
Geheimroth Griittefien on iron permanent way. 
Next week we shall of course deal fully with the 
whole proceedings. In the mean time we give in 
continuation of our article of last week some further 
notes on a few of the works which are open to the 
inspection of members, the works with which we 
now deal being in the immediate neighbourhood of 
Diisseldorf. 


Tue Works Or Messrs, HANIEL AND LUEG, 
DiisseLporr. 
Among the works in the immediate vicinity of 
Diisseldorf which present special interest to engi- 
neers are Messrs. Haniel and Lueg’s Maschinen- 
fabrik, Eisengiesserei und Hammer-Werke, which 
are situated within easy walking distance of the Ex- 
hibition in the direction of Grefenberg. The works 
occupy a large piece of ground near the Bergische- 
Miirkische Railway, and were well laid out as 
recently as 1873, according to the best experience, 
and with a view to ready extension when and 
wherever required. They consist of four depart- 
ments, the foundry, steam hammer shop and forges, 
fitting or machine shops, and the shops for girder 


and roof work. . 
have made shaft-boring 
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and other appliances for mining operations on the 
largest scale, their speciality, and their works are 
admirably arranged for this purpose. Another 
speciality of this firm is the production of large 
forgings up toabout 20 tons in weight, principally for 
shipbuilding purposes, such as stem and stern posts, 
rudder posts, crankshafts, anchors, &c. The foundry, 
in which German pig iroas are almost wholly used, is 
a spacious and lofty building with two powerful 
overhead travelling cranes capable of lifting 20 tons 
each. Castings up to 30 tons in weight are turned 
out here. 

We illustrated in our last week’s number a 
Rittinger pump, shown by this firm at the Diissel- 
dorf Exhibition, and also mentioned the cast-iron 
shaft liners which are being used in connexion with 
the Kind-Chaudron and the Lippmann systems of 
shaft sinking. These liners have a diameter of 
about 14 ft., and are nearly 5 ft. high, cast in one 
piece with internal flanges ; these flanges are faced 
on a large vertical lathe, and all the liners, previous 
to leaving the works are tested by hydraulic pres- 
sure applied externally. The arrangement for test- 
ing consists of a strong cast-iron casing strengthened 
by heavy wrought-iron rings shrunk on to it, This 
casing is sunk in the ground, and it is provided 
with an internal flange at the bottom and an external 
flange at the top. ‘The shaft liner to be tested is 
dropped into this casing, and an annular cover is 
then applied to close the opening at the top between 
the liner and casing, the joint’ being made by 
thick india-rubber, and the cover being secured by 
bolts. Hydraulic pressure is then applied between 
the casing and the liner, the pressure generally used 
being 40 atmospheres, or say about 600 lb. per 
square inch, essrs. Haniel and Lueg also turn 
out in their foundry all kinds of large and small 
castings, ships’ propellers, steam cylinders, pump 
and pipe castings up to 3 ft. 3 in. diameter, rope 
pulleys with wrought-iron spokes up to 20 ft. dia- 
meter, rolls for plate and bar rolling mills, and plate 
bending rolls up to the largest dimensions. 

In the steam hammer works and forge, where 
forgings up to 20 tons are regularly produced, 
there are six steam hammers; the largest of these 
is a 6-ton hammer, but with steam on the top of the 
piston rendering it equal to a 12-ton single-acting 
hammer. There are five welding and reheating fur- 
naces, and a number of smaller coke and smiths’ 
fires. The work at present in progress includes 
some large shafting and stern and rudder posts, some 
of the forgings being of a very difficult kind, 
Forgings in Bessemer and crucible steel, as well as 
in iron, are also turned out. In the forge an over- 
head travelling crane with a lifting power of 25 tons 
gives facility to handle the largest pieces. The 
boring tool of the Lippmann system shown by 
Messrs. Haniel and Lueg at the Diisseldorf Exhibi- 
tion is a difficult piece of forging, and shows the 
excellency of their work. 

Long and well-fitted machine and tool shops give 
ample facility for finishing the work turned out in 
the foundry; and forge and rolling mill plant, 
pumps, steam and hydraulic lifts, are constructed in 
this department. An overhead travelling crane of 
20 tons lift, and a number of special, and mostly 
very heavy, tools, suited to the style of work turned 
out, will be found in this shop, where boring and 
flange-facing operations on shaft liners, 13 ft. or 
14ft. in diameter, belong to the ordinary and 
regular class of work, while forgings, up to 20 tons 
weight, have to be dealt with. Messrs. Haniel and 
Lueg are making the Rittinger pump as a speciality, 
but they also turn out all kinds of single and 
double-acting mining and shaft pumps up to the 
largest dimensions, and in all cases special atten- 
tion is given to the pump rods being constantly in 
tension, for which purpose hydraulic balancing ar- 
rangements are employed. One hydraulic balance 
of this} kind has been made for the Urbanus shaft, 
near Langendeer, for counterbalancing a weight of 
140 tons. 

Some shops, set apart for the preparation of iron- 
work for girder and roof work, wrought iron, pit- 
head work for mines, hoist cages, wrought-iron 
beams for pumps, &c., are also well planned and 
stocked with tools, and a good idea of the style and 
dimensions of the work turned out here will be 
gained by examining the models of large wrought- 
iron structures shown at the Diisseldorf Exhibition. 

Before taking leave of Messrs. Haniel and Lueg’s 
works, it may be interesting to our readers if we 
say a few words concerning the systems of shaft 
sinking, to which we have already several times 
referred, particularly since these systems are gaining 








in favour in the mining districts of Germany, France, 
and Belgium. ‘These methods are Soret y ad- 
vantageous in those cases where difficulties are 
likely to be experienced with water, as they are en- 
tirely independent of any quantity of water, no 
pumping being required in the course of sinking 
the shaft. The two systems—the Kind-Chaudson 
and the Lippmann—are similar in their main fea- 
tures. In each a large boring tool, or rather pump- 
ing tool of a little over the required diameter of the 
shaft, is lifted, and then allowed to drop, cutting by 
its own weight a quantity of material, which is re- 
moved afterwards by ascoop. A slight turn is given 
to the drop tool at each lift, and the latter may be 
varied according to the nature of the ground to be 
dealt with. ‘The principal difference in the two sys- 
tems is that by the Kind-Chaudron method, a small 
drop tool first sinks a shaft of small diameter, which 
is afterwards enlarged by a larger tool to the size re- 
quired, while in the Lippmann method a tool of the 
full size is at once employed; the former method 
appears in most cases to be preferable. The drop 
tools make from 10 to 20 strokes a minute, the lift 
varying from 18 in. to 3ft., and a turn of from 
15 deg. to 20deg. is given with a hand-lever for 
each drop. These figures are, as has been already 
mentioned, principally dependent on the nature of 
the ground to be dealt with, and the progress of 
course also varies, but a maximum of 10 ft. in depth 
per day has been attained with the usual diameter 
of 13ft. After the shaft is sunk to the required 
depth, that is below the water carrying strata, the 
cast-iron liners are put in place, the lowest one being 
provided with a false bottom and suspended over 
the shaft, a second, third, fourth, or any required 
number of rings follow, and being water-tight they 
float in the shaft, water being pumped into them 
always to keep them to a convenient working height 
from the surface. The joints on the faced flanges 
are made with sheet lead, and when the liners have 
reached the bottom the water is pum 
false bottom removed, and the deepening the shaft 
may then be carried out by the usual methods, 
The two lowest rings of this shaft lining are 
made to form a kind of stuffing-box, the second 
sliding over the first and being pressed down 
by the weight of the rings above. The pack- 
ing material employed is moss, which is found to 
make an excellent water joint. Since we hope on 
an early occasion to return to this interesting subject, 
and then give some sketches illustrating these 
methods of sinking, we will not enter into any more 
details at present, but it may be mentioned that the 
system has been employed in France and Belgium 
for a number of years and for depths up to 700 ft., 
and we are assured has never failed from the 
cause, giving trouble so often in mining operations, 
namely, pressure of water. There are at present 
several shafts in operation in the Mansfield copper 
and silver mines, for which Messrs. Haniel and Lueg 
are providing the plant, they being at present the 
only firm in Germany who are making complete 
shaft-sinking plants of this kind. 


Tue HOHENZOLLERN LOCOMOTIVE WokKKS. 


The works of the Hohenzollern Actien Gesell- 
schaft fiir Locomotivbau are situated at Grafen- 
berg on the outskirts of Diisseldorf, and they are 
especially noticeable as being not only the sole 
works of the kind in the district, but also 
because they belong to the only firm who have 
exhibited locomotives at the Diisseldorf Exhibition. 
The works, which at freer) employ about 400 
hands, have been established about seven years, 
and their arrangement embodies some of the 
best features of English practice, the chief engi- 
neer, Herr Lentz, having had considerable ex- 

iencein England. The arrangement of the works 
is simple, and is such as permits of the ready ex- 
tension of any department. A broad central avenue 
extends through the works, and on each side of this 
are disposed the workshops, in parallel bays, the 
axis of each shop being at right angles to the central 
avenue. hus on: one side are the pattern shop, 
foundry, grindery, and boiler shop, and on the 
other the paint shop, erecting and machine shops, 
stores, and boiler-house, Between the pattern 
shop and foundry, and between the latter and the 
boiler smiths’ shop, room has been left for the 
erection of additional bays when required. 

The pattern Xi is a very roomy one and is fitted 
with suitable wood-working machinery driven by a 
neat wall engine coupled direct to the shafting, a 
mode of wy? which is also adopted in other de- 
partments of the works. The foundry is also very 


out, the 








commodious and it is furnished with good lifting 
power, being spanned by a traveller driven by a fast 
running 4 The castings turned out here are 
excellent. In the adjacent grindery a point worth 
noticing is that the grinders work in a ition 
quite different from that adopted in England. Here, 
as is well known, it is usual to mount the stones 
low, the grinder sitting on a bleck of wood which 
partially overlaps the stone and the work to be 

und being placed pny Bs top of the latter, 

t the Hohenzollern Works, on ‘the other hand, 
the practice is to keep the axis of the stone high, 
the work being pressed up against it horizontally, the 
grinder standing to his work and being partiall 
supported by a vertical board behind him whic 
serves a8 an abutment and enables him to exercise 
the necessary pressure. 

The plant of the smiths’ shop includes a Ryder’s 
bolt forging machine and three small steam hammers, 
one of these being partially occupied in working up 
scrap and the others being used on general work. 
Adjoining the smiths’ shop is the boiler shop, 
which is well Px prom with power cranes and the 
usual tools, and where some excellent work is turned 
out. The firm have gota reputation for the con- 
struction of reservoirs for the storage of gas at high 
pressures (Pinsch’s system), and they turn out large 
numbers of such reservoirs not only for the home 
demand, but also for abroad, some being sent to 
England. The reservoirs require first-class work or 
otherwise the leakage becomes serious. Amongst 
the work at present in hand are some buoys for 
St. Petersburg, these buoys being made for the 
storage of gas for the supply of a light. This 
mode of illuminating buoys by the Pinsch 
system has been lately experimented on in Eng- 
land, and we believe that the results have been 
very satisfactory. The firm have also at present in 
ae ge the lower portions of some stationary 

oilers on Piedbceuf’s system, these boilers being for 
their own use. This arrangement of boiler consists 
of a combination of the ordi Lancashire boiler 
with a cylindrical multitubular boiler above it, both 
the upper and lower shells having steam spaces, This 
type of boiler necessarily occupies a good deal of 
space vertically, but it enables a boiler with a very 
large amount of heating surface to be placed on a 
small ground area, and it has several other good 
points. A convenient feature in the lower portions 
of these boilers, and which is of course applicable to 
ordinary Lancashire boilers, is the arrangement of 
the blow-off and feed. At the front end each boiler 
has the usual manhole below and between the flues, 
but at the back end, in a position corresponding to 
that of the front manhole, is attached a tube some 
20 in. in diameter, this tube extending out through 
the brick setting, and having a manhole cover at its 
outer end. This tube is so fixed to the boiler that 
its bottom is level with the bottom of the main 
shell, and to it are attached the blow-off cock and 
feed pipes. Through this tube of course very ready 
access can be got to the boiler for cleaning. 

The locomotive work at present in progress in the 
boiler shop consists chiefly of boilers for tramway 
locomotives, these boilers being made for working 
at a pressure of 15 atmospheres, or say 294 lb. per 
square inch, These boilers are naturally made very 
strong, and are heavily stayed. The shells are of 
iron, and the inside fireboxes are of copper, the 
crown of the firebox being stayed direct to the 
top plate of the firebox casing, this top plate being 
made of extra thickness, To resist the tendency to 
spreading of the sides of the casing set up by this 
mode of staying, strong horizontal transverse stays 
are introduced just above the crown of the firebox, 
the screwed ends of these stays traversing wrought- 
iron bosses formed on flanges rivetted to the sides 
of the firebox casing externally. This makes an 
exceedingly strong and good job. The upper part 
of the back plate of the firebox, and the u omy part 
of the smokebox tube plate are well stayed by large 
gusset plates. The sides of the firebox are stayed 
with iron stays, these stays being all drilled through, 
a asc which is almost universal in Germany, and 
which is largely adopted elsewheré on the Continent, 
but which for some reason has never met with much 
favour in England except on the South Western 
Railway. Considering the difficulty of detecting 
broken or partially fractured stays by the ordinary 
method of sounding, and the advantage which the 
drilled stays have of immediately showing by leakage 
the existence of a fracture, we are surprised that they 
have not been more ted here. No doubt the 
drilling of the stays involves some extra expense, 
but if special appliances are used—as they of course 
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should be—this ——_ becomes very trifling. 
Another point of Continental practice which is 
also worthy of attention, and of which we are re- 
minded by an examination of the boilers at the 
Hohenzollern Works is the use of “lenses” for mak- 
ing joints between the boilers and fittings, such as 
blow-off cocks, &c., and also in other situations. 
These ‘‘ lenses,” to which we have referred on former 
occasions, are brass rings convex on each side— 
their section in fact being that of a double convex 
lens with a central hole through it. They are intro- 
duced between the boiler and the fitting to be 
attached, the hole in the boiler shell and that in 
the fitting being slightly countersunk to receive 
the “lens,” Excellent joints are made in this way, 
the ‘* lenses,”” however, being rarely employed for 
diameters of hole exceeding 4 in. 

Returning to the special practice at the Hohen- 
zollern Works we may mention that at present the 
firm are using no steel for boiler shells, but they 
are experimenting on the use of flusseisen for fire- 
boxes, the term flusseisen being now applied in 
Germany to exceedingly mild steel, or what may 
perbaps be better described as ‘ingot iron,” that is 
to say malleable iron which at one stage of its manu- 
facture has been melted and run into ingots, instead 
of being built up by welding. At the Hohenzollern 
Works all rivet holes on locomotive boilers are 
drilled, as are in fact all holes in angle-iron even for 
water tanks. The rivetting is all done by hand. 

At the Hohenzollern Locomotive Works a spe- 
ciality is made of tank locomotives of moderate size 
built to standard patterns, one of these patterns 
being that of the locomotive at the Diisseldorf Ex- 
hibition, which we illustrated the week before last, 
In the erecting shop there are at present in progress 
several tank engines for the Berliner Stadt-bahn 
(a local railway), these engines being fitted with 
tanks for condensing the exhaust steam, like the 
engines on our Metropolitan Railway. There are 
also in progress some tramway engines of a very 
neat and compact type, the features of which, how- 
ever, it would be tedious to describe verbally. The 
erecting shop is a spacious one, and is well pro- 
vided with all necessary appliances, while in the 
adjoining machine shop is an excellent plant of 
machine tools, mostly of English make, these includ- 
ing large locomotive frame-plate drilling and slotting 
machines constructed by Messrs, Craven Brothers 
on Mr. Beyer’s system. In the erecting and ma- 
chine stops we noticed a number of heating stoves 
of a pattern which the Hohenzollern Company have 
made a speciality, and which they turn out in large 
numbers. The stores which adjoin the machine 
shops call for no special description, and we need 
only remark that they are very conveniently 
arranged, Steam for the works is supplied by 
boilers on Piedboeuf’s system, of which we have 
already spoken, two being worked at once. These 
boilers are arranged in a good lofty boiler-house. 

Altogether the Hohenzollern Locomotive Works 
form a good example of an establishment of moderate 
size, the design and arrangement of which have been 
well thought out, and which has been plavned with 
ample provision for the ready extension which we 
trust the future demands upon it may render neces- 
sary. 


Works or Messrs. Pieppevr, Dawans, anp Co, 


The name of Piedbceuf is associated with three 
manufacturing establishments at Diisseldorf, these 
adjoining each other and being to some extent con- 
nected, although managed as separate undertakings. 
Of these works one—-that of Messrs. Piedboouf, 
Dawans, and Co.—is devoted to the production of 

lates and angle-irons, &c., while a second —that of 
Mr. Jacques Piedboeuf—is a boiler works, The third, 
and youngest, establishment is the tube works of 
Messrs. J. P. Piedboeuf and Co. Of each of these 
works we propose to have something to -ay, and we 
shall deal with them in the order in which we have 
mentioned them. 

The works of Messrs. Piedhoeuf, Dawans, and 
Co., are situated at Oberbi'k, in the outskirts of 
Diisseldorf, and they were founded in 1857. They 
consist of a puddling forge and rolling mill composed 
of two parallel spans, and having the puddling fur- 
paces ranged along one side. ‘There are ten single 


and two double puddling furnaces, some of them 
being on the Bicheroux system; the puddling fur- 
naces have boilers attached. The charges worked 
are about 6 cwt. (wholly German pig iron), each 
charge being divided into five or eix puddled balls. 
Plates form the chief products of the establishment, 
bit some bars aud angles are also ttirsed out for 





use in the neighbouring boiler works. The total 
annual turn-out is about 10,000 tons, the greater 
part of which is consumed in the boiler and tube 
work already mentioned. 

The plates are manufactured in three qualities, 
each having certain guaranteed strengths, &c., as 
stated below : 














Tensile Strength in . 
Tons per Square Inch. Elongation per Cent. 
Quality. 
With the |Across the With the |Across the 
Grain. Grain. Grain. Grain. 
I. 24.13 22.29 i | 18 
I. 92.92 | 20.32 15 10 
II. 20.95 | 19.05 10 | 5 








As will be seen from these figures the plates are 
of high quality, and they are largely used for loco- 
motive boilers, &c. The process adopted for the 
manufacture of plates of the best quality closely 
resembles that followed in the leading Yorkshire 
works, all puddled bar being broken and carefully 
classified and piled. The piles are forged into slabs 
under the steam hammers and then reheated and 
rolled into plates. 

We have said that the mill consists of two parallel 
spans. In that next the puddling furnaces are 
contained the steam hammers and three trains of 
rolls. Of these latter one is a forge train with rolls 
for bars and angles, while a second is a plate mill 
with three pairs of housings, one carrying chilled 
rolls used for the production of light plates for 
tube-making, and the third a plate mill with a single 
pair of rolls capable of dealing with plates 2.700 
metres (8 ft. 10.3 ip.) wide. The two first-named 
trains are driven by horizontal engines and the 
third by a vertical engine capable of indicating 
300 horse power. The plate mills just mentioned 
are all two-high mills, non-reversing, and are pro- 
vided with rising and falling tables. Ip the case of 
the largest mill these tables are worked by chains 
coupled to the rod of a piston working in a vertical 
steam cylinder. 

In the second span of the mill there are two trains, 
each driven by a vertical engine. These mills have 
each three stands of rolls, one of them including a 
universal mill employed for the production of wide 
flats or narrow plates for tube-making, &c. The 
other train consists of two pairs of housing carry- 
ing two-high plate rolls and one pair made for a set 
of three-high rolls, but at present carrying two 
rolls only. This last-mentioned train of rolls is 
used for the production of a lower class of plates 
for nail-making, the piles for these plates being rolled 
into slabs and then reheated and rolled into plates 
without undergoing any hammering. 

Besides the rolling mills, the plant of course in- 
cludes the necessary complement of shearing ma- 
chines, &c., while there are altogether nine welding 
and three reheating furnaces. The works give em- 
ployment to 300 men, and they have deservedly 
earned a reputation for the high quality of the 
plates, &c., turned out. 


Borer Works or Mr. Jacques PiepBaur. 


These works adjoin the iron works with which 
we have just been dealing, and they were founded 
in 1863. They constitute a branch of the other 
boiler works of the firm, namely, that founded at 
Jupille, near Liége, in 1815, and that started at 
Aix-la-Chapelle in 1825. These three establish- 
ments have together turned out up to the present 
time about 12,000 boilers, having a total of about 
6,500,000 square feet of heating surface, besides 
several bridges and steamers, together with fittings 
for sugar refineries, gasholders, &c. The boiler 
works at Diisseldorf consist chiefly of one large and 
lofty building, provided with a hydraulic rivetting 
machine, hydraulic flanging press, hydraulic mul- 
Ke punching machine for punching at one stroke 
all the holes in several alt or gasholder plates, 
aud a suitable plant of plate edge planing ma- 
chines, punching and shearing machines, &c., in- 
cluding a vertical boring machine for cutting out 
the flue holes in boiler front plates, &c. 

We have on former occasions had to speak of the 
admirable flanging which Mr. Piedbouf has pro- 
duced by his hydraulic flanging presses, several of 
which are now at work in this country. At 
Diisseldorf not only is this press used for flanging 
boiler end plates, c., for the boilers made on the 
establishment, but a speciality is also made of flang- 





ing ends for small vertical boilers, these ends beirg 
sold to the trade. 

The boilers turned out are of all classes, but a 
speciality is the double boiler with separate steam 
8 in the upper and lower shells. Mr, J. 

iedboeuf’s patent—of which we have spoken in 
our article on the boilers at the Diisseldorf Ex- 
hibition, and which we hope shortly to illustrate. 
A very large number of these boilers are in use and 
they have given excellent results. 

At the Diisseldorf Works all plates are planed 
on the — to the proper bevel for caulking, and 
the end plates when flanged outwards for the flues, 
are turned, The rivet holes of all seams exposed 
to the fire are drilled, and the remainder, as a rule, 
meee: The rivetting is done principally by a 

xed hydraulic rivetter situated under a rivetting 
tower formed by increasing the height of the roof 
at the centre of the main building, good lifting 

wer being here provided for dealing with large 

oilers. The plates and angle-iron used are all of 
the manufacture of Messrs. Piedboeuf, Dawans, and 
Co., and the establishment is weil arranged for 
turning out a large quantity of work. 


Tue Tuse Works or Messrs. J. P. Pieppaur 
AND Co, 

Amongst the most tasteful and imposing trophies 
in the Diisseldorf Exhibition is undoubtedly that 
at Messrs. Piedbceuf’s stand, this trophy consisting 
of a portico of Greek design supported by a pair of 
columns composed chiefly of tubes manufactured at 
Messrs J. P. Piedboeuf’s works at Oberbilk. ‘These 
works, which adjoin the rolling mill and boiler 
works, of which we have already spoken, are 
specially laid out for the production of lap-welded 
steam tubes and butt-welded gas pipes, the former 
varying in size from about 1} in. to 12 in. in diameter 
and up to gin. thick, while the latter are made 
in all sizes from } in. to 4in. in diameter. The iron: 
used in the production of all the tubes is rolled in 
the mills already spoken of, and the tubes produced 
are of an exceptionally high class both in material 
and finish. 

The length to which the tubes are made is usually 
from 16 ft. to 17 ft. and the plates arrive from 
the rolling mills of double the width required for 
the smaller tubes. These plates are first sheared 
longitudinally by rotary disc shears and are then put 
on a planing machine on which, if they are to be 
used for lap-welded tubes, they have both edges 
clamped, so that when the weld is made the 
thickness of the joint does not exceed that of the 
plate. ‘There is one general feature throughout 
the machines employed ia making the tubes, and of 
this even the plate edge planing machine partakes ; 
this feature is the method of carrying the plate or 
tube past the fixed tool operating upon it. The edge 
planing machine consists of a long cast-iron bed 
with a chain wheel mounted at each end, there being 
carried over these chain wheels a continuous chain 
with rather long links. The chain travels with a 
speed of about 2 ft. per second. The tools are fixed 
in a headstock at one end of the bed, and the plate 
passed between them is clipped by a pair of tongs 
which are hooked to the travelling chain, and the 
plate is thus drawn past the cutting tools. 

From the planing machine the plates are conveyed 
to a furuace, in which only about 6 in. or 8 in. at 
the one end are heated, this heated end being then 
turned over by hand, so as to form roughly a piece 
of tube at the end of the straight plate. The plates 
thus treated are placed in a furnace where they are 
brought toa red heat, when they are delivered 
to a machine similar to the planing machine except 
that in place of the cutting tools one end of the bed 
carries a funnel-shaped cast-iron mouthpiece, the 
smail end of which corresponds to the size of tube 
tobe made. The short length of tube formed by 
hand on the plate is entered into the mouthpiece 
and gripped by tongs, and these being hooked to the 
travelling chain, the plate is drawn rapidly through 
the mouthpiece and attains the rough shape of a 
tube. It now again enters a furnace in which it is 
brought to white welding heat, and then enters the 
welding rolls, through which it is passed, the rolls 


runuing at a surface a of about 15 ft. to 20 ft. 
per second. ‘These welding rolls require a little 
more detailed description, ey are placed close in 
front of the welding furnace and consist of two 
grooved rolls running one above the other, the 
groove corresponding to the size of the tube to be 
welded, and the diameter of the rolls being also in 
proportion to the size of the tube, Over the end of 
a round iron rod, some 12 in. or 18 in. longer than 
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the tube to be formed, is loosely pushed a cylindrical 
cast-iron mandrel, about equal in length to the dia- 
meter of the tube over which the tube to be welded 

s. This mandrel is only about equal in length 
to the diameter of the tube. This core or mandrel is 
pressed against the end of the tube as it enters the 
rolls, and is held stationary by the long rod on 
which it is mounted. The tube drawn forward by 
the rolls passes rapidly over the mandrel, and the 
process of welding is complete. All the tubes after 
welding are reheated and welded a second time, the 
tubes being first turned end for end, 

After welding, the tubes up to 5 in. in diameter, 
are drawn hot through a steel die of the exact 
outside diameter of the tube. For this operation a 
machine with an iron bed, and a continuous chain 
is again employed, no core or mandrel inside the 
tube being however required. This drawing gives 
an excellent surface. ‘The tubes after leaving this 
finishing machine have to be straightened and cut 
at the ends, both of which latter are imperfect. 
The first process, straightening, is done entirely by 
hand, two rollers, grooved to suit the tube for 
which they are intended, are placed above each 
other, the top one some inches in advance of the 
bottom roller, and the tube is simply bent by hand 
pressure between these rolls, It now enters the 
cutting machine, in which it is held in a rotating 
head while the end is cut off by an ordinary lathe 
tool, held in a tool rest. ‘Lhe method of straighten- 
ing by hand, just mentioned, is only used for small 
and light tubes, some heavy sizes, used for hydraulic 
work, and from } in. to in, thick, are straightened 
by means of a screw press. 

All tubes, large and small, are tested by hydraulic 
pressure, the latter varying according to the pur- 
pose for which the tubes are intended, and they are 
then stacked for sale, the makers not finding it 
necessary to paint them except for exportation, to 
preserve them from corrosion. 

These tubes, manufactured by Messrs. J. P. 
Piedboeuf and Co., are used for a variety of pur- 
poses, the smaller sizes especially for boiler and loco- 
motive tubes, none of the German lines, we under- 
stand, now using brass tubes in their locomotives. 
Messrs, Piedboeuf are also sending locomotive boiler 
tubes to our own South-Western Railway. The tubes 
are made, according to requirements, of ordinary and 
charcoal iron, or mild steel, and we were shown some 
specimens of the latter which had been afterwards 
drawn out flanged out, and were completely flanged 
back to show the excellent quality of the materialsem- 
ployed. ‘The works, of which we have been speak. 
ing, are not so much remarkable for their extent, as 
for the excellence of their productions, while they 
are exceedingly well laid out. ‘hey comprise three 
welding furnaces for lap-welded tubes, one for butt- 
welded gas tubes, two steam boilers of 1700 square 
feet of heating surface each, all with regenerative 
furnaces, besides a number of other heating fur- 
naces, and all the necessary plant of machinery, 
‘They were built as recently as 1872 by the late Mr. 
Jean Pascal Piedboeuf, well known as the pioneer 
boiler maker of Germany. 





At the meeting of yesterday three papers were 
read, ‘On the Dephosphorisation of Iron in Ger- 
many,” by Herr J. Massener; ‘* On the Construc- 
tion and Use of Iron Permanent Way,” by Herr 
Griitteficn ; and ‘‘ On the Development of the Blast 
Furnace in Germany,” by Herr Schlink. 





THE DUSSELDORF EXHIBITION. 
BoILers. 

It sometimes happens, as indeed is at present the 
case in Brussels, that although an exhibition con- 
tains a good deal that is noteworthy in its show of 
engines, its boilers present few novelties or matters 
worthy of attention. At Diisseldorf this is certainly 
not the case; the boilers exhibited are not only 
numerous and of very various types, but several of 
them possess features of considerable practical 
interest. ‘There are in all fourteen or fifteen boilers 
actually at work, of almost as many different forms, 
including the two small vertical boilers supplying 
steam for the pulsometers, and a small portable 
boiler for the stationary engine used in connexion 
with the electric railway and lighting. Besides 
these boilers three or four others are shown not at 
work, but of these only one, that of M. Pregardien, 
is of special interest, the others are mostly duplicates 
of those which are in action. 

The boilers which supply steam for the engines in 








the Machinery Hall are ten in number, and are 
arranged very conveniently for examination in two 
lines, under sheds at the back of the main building. 
The first two in order which we come to are shown 
by M. Jacques Piedboouf, of Aachen and Diisseldorf, 
the one being made at his Diisseldorf Works on his 
own patent, the other at his Aachen Works on 
Heine’s system. The Piedboeuf boiler is one of two 
shown at the Exhibition which have the common 
feature that they consist essentially of two cylinders 
one above the other, in Jofh of which there is a 
steam space, instead of in the upper oneonly. The 
lower cylinder is in this case an ordinary Cornish 
boiler, with internal furnace exactly as usual, At 
its back end it is freely connected,-by a short pipe 
of large diameter, with an upper cylinder, not quite 
so long as itself, through which pass, from end to 
end, a number of ordinary boiler tubes. Inside the 
Cornish boiler, just in front of the vertical connect- 
ing pipe, is fixed a diaphragm plate, extending 
downwards from the top of the shell about 8 in., 
and so coming within 4 in, of the furnace top. The 
upper space in front of this diaphragm plate is con- 
nected with the steam space of the top cylinder by 
a pipe having in it a plain single-beat valve opening 
freely upwards. As a matter of precaution this 
valve is connected with a float in the lower cylinder, 
which opens it as steam is formed and the water 
level lowered, but this is not an essential part of the 
system, By this arrangement, as can readily be 
seen, it is possible to have steam both in the lower 
and upper cylinders. As it is formed in the lower 
one it passes quietly off through the stand-pipes 
into the upper steam space, there being always a 
certain unbalanced head of waterin the back part of 
the boiler (where the two cylinders are connected) 
to insure the right motion of the steam. The gases 
are carried upwards from the back of the Cornish 
boiler and pass to the front through the tubes of the 
upper cylinder and then back again in the space 
surrounding the shells, so that there isapparently no 
danger of the shells being externally burnt. ‘This 
arrangement also makes the danger of accident from 
low water a very small one, as the furnace itself 
cannot be uncovered unless the water level actually 
falls about 7 ft., the water entirely leaving the upper 
cylinder, which could hardly happen without notice. 
The boiler has a total heating surface of 1570 square 
feet, of which 1100 square feet is internal surface, 
and 33.3 square feet of grate, theratio of total surface 
to grate being therefore 47 tol. It was being used 
the other day for supplying steam for an eugine 
under trial working at 100 effective horse power. It 
is made for working at seven atmospheres, but in 
common with all the other boilers at Diisseldorf is 
working, nominally, at six atmospheres, 

The Heine boiler, exhibited by the same maker, 
is intended for a pressure of 150 lb. per square inch, 
It is in effect a tubulous boiler, the bulk of the steam 
making surface being given by a central tube ‘of 
20 in. in diameter, surrounded by two concentric 
rings of boiler tubes, the tubes being connected 
both at front and at back to a wrought-iron rivetted 
chamber. ‘The upper parts of the two chambers 
communicate freely with and support the usual long 
upper cylinder. The firing is external, and baffler 
a are used to compel so far as possible circu- 

ation of the gases among the tubes. The total 

heating surface of the exhibited boiler is 890 square 
feet and its grate surface 21.5 square feet, the ratio 
being 41 to 1. 

Next to the Piedbceuf boilers stands that of 
Messrs, L, and C. Steinmiiller, of Gummersbach, 
constructed on their own patentsystem. This is also 
a tubulous boiler, the heating surface (732 square 
feet) being provided entirely by 96 boiler tubes 
(2.1 in. inside diameter) arranged in eight rows 
horizontally and sloping downwards towards the 
back ata considerable angle, ‘The ends of the tubes 
are screwed into cast-iron chambers, the screws 
being rendered quite steam tight by smearing them 
in the first instance with zinc, and then screwing 
them into place by main force. Above the tubes, 
and in this case also above all brickwork and quite un- 
clothed, is the horizontal (cylindrical) steam chamber. 
The hinder set of cast-iron chambers communicates 
only with the bottom of this cylinder, the front set 
of chambers, however, communicates with a long 
internal and corrugated pipe above its water level, 
this pipe haying perforations on its underside, the 
object of this arrangement being, of course, to allow 
the water to separate itself from the steam before 
the latter really finds its way iuto the steam space. 
Whether it could not be better to use some form of 
boiler by which there should be much less water to 





separate from the steam is, however, an important 
question. The details of the fixings of this boiler 
are all very simple and cheap, but from other 
matters there is certainly a much freer use of cast 
iron than we like to see in any boiler, and especially 
in one intended for a pressure of 120 lb. per square 
inch, as this is. We should add that the feed-water 
is introduced direct into the upper cylinder, so as, 
as far as possible, to help the intended direction of 
circulation. The grate surface (external) is 32.3 
wor the ratio to heating surface being nearly 
23 to 1. 

In general type, the boiler of Messrs. A. Biittner 
and Co.,, of Uerdingen am Rhein, is very similar to 
the Steinmijller boiler, although its details are dif- 
ferently worked out. The tubes in this case are 
about 6 in. in diameter, and have end connexions 
very similar to those of the Root boiler. There are 
two upper cylinders, or steam chambers, instead of 
one, and the gases, after passing among the tubes, 
finally sweep the under surface of these before bei 
carried to the chimney. The boiler has 1150 square 
feet heating surface (total) and wy! 12.8 ft. of grate, 
the ratio between the two being thus 81 tol. The 
grates used (there are two furnaces) are steeply in- 
clined step grates, with closed hoppers for feeding, 
practically all the air being admitted between the 
bars, each of which is a broad flat step, inclining 
slightly downwards towards the fire. ‘Lhe system 
is that of Messrs, Rabbetge and Von Ehrenstein. 
This boiler is made to work at twelve atmospheres 
pressure, and to be equal to a steam production of 
2600 lb. per hour. It has 490 square feet of water 
surface, 42.4 cubic feet of steam room, and 122 cubic 
feet of water =< 

The Beissel boiler (made by Messrs. Carl Beissel 
and Co., of Ehrenfeld, near Cologne) is also a 
tubulous boiler. It consists of six series of tubes, 
the four lowest sets being parallel and steeply in- 
clined downwards to the back, while the two upper 
sets, which are for steam only, are again parallel, 
but horizontal. A small cross cylinder at the 
bottom behind is used as an entry for the feed water, 
and a small cross cylinder at the top in front is used 
for the steam connexions, exactly as in the Root 
boiler. The boiler exhibited has a total heating 
surface of 570 square feet, and a grate surface of 
11.0 square feet, or 52 tol. Itis intended to work 
at 150 1b. pressure per square inch, 

The last boiler of the first set is a simple Root 
boiler, made by the German makers under the patent, 
Messrs. Walther and Co., of Kalk am Rhein. The 
form of this boiler is, of course, too well known to 
need description. The particular boiler at work has 
a total heating surface of 915 square feet,a grate 
surface of 15.5 square feet (ratio 59 to 1), and is 
constructed to work at a pressure of 150 lb. per 
square inch, 

The firat boiler in the second series is a Cornish 
boiler made by the Kélnische Maschinenbau Actien 
Gesellschaft, of Bayenthal-K6éln, witha Fox corru- 
gated flue, made by Messrs, Schulz, Knaudt, and 
Co., of Essen, who are the exhibitors of both this 
and the adjacent boiler, The boiler is 31 ft. Lin. 
long and 7 ft, 24in, in diameter, the flue being 
4 ft. 3in. in diameter, placed so as to leave a clear 
— of 9.8 in. underneath, between it and the shell 
plates. The boiler is entirely enclosed in brickwork, 
the gases being carried from back to front below it 
and returned from front to back again over the top. 
A perforated pipe is laid along the bottom of the 
furnace, and to clear out the ashes it is found quite 
sufficient to blow steam through this; all the ashes 
and dirt are by this means at once driven to the 
back of the boiler, where means are provided for re- 
moving them, This boiler has a total heating 
surface of 1030 square feet and a grate surface of 
24.4 square feet, or 42.2 to 1. 

Messrs. Schulz, Knaudt, and Co. also exhibit a 
Pauksch boiler (made by Mr, H. Pauksch, of Lands- 
berg) with their own Fox flue. This is a return 
tube boiler, on a system used now for a considerable 
time by Herr Pauksch. The shell is 15 ft. 1 in, 
long and 7 ft. 2in. in diameter, traversed by an 
internal (corrugated) furnace of 4 ft. 5 in. dia- 
meter. The gases return to the front through two 
side nests of tubes (35 in each) arranged asin a 
small marine boiler, and then pass to the back 
through two flues 17} in. in diameter, in 
through the steam space. The boiler is furnishe 
with a steam dome of the ordinary construction. 
The boiler is entirely cleaded with wood, and no 
brickwork is used in its setting, except for lining the 
front smokebox and for making the communication 
with the chimuey at the back. ‘The total heating 
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surface in the boiler is 1170 square feet and the 
grate surface 18.3 square feet, the ratio being 
nearly 64 to 1. 

Messrs. K. and Th. Méller, of Kupferhammer 
a= Brackwede), in Westphalia, exhibit a large 

alloway boiler of the well-known type. It is 
$2 ft. 10in. long, and 6 ft. 9in. in diameter, with 
two flues each 33}in. in diameter and 28 Galloway 
tubes. It has a steam dome 35} in. in diameter and 
274in. high, and its total heating surface is 1076 
square feet. With a grate surface of 34.3 square 
feet this gives a ratio of 31 to 1, a larger proportional 
firegrate than has been allowed in any of the other 


cases. 

The last of the boilers used for supplying the 
steam required in the Machinery Hall is one ex- 
hibited by Mr. Ewald Berninghaus, of Duisburg. 
In point of fact it should rather be described as two 
boilers, placed one above the other, and each having 
its own steam and water space, the two steam 
spaces and the two water spaces being, however, 
connected by suitable pipes. The lower boiler is of 
the ordinary Lancashire form, the upper is a multi- 
tubular boiler, and the object aimed at is of course 
the same as in the Piedbceuf boiler, already de- 
scribed, The boiler bas a total heating surface of 
2045 square feet, of which 1400 square feet is in- 
ternal surface, the rest external. Its grate surface 
is 33.8 square feet, the ratio of heating surface to 
grate being thus 60 to 1. The plan adopted in this 
case is to connect the steam spaces of both shells 
freely to au upper steam reservoir, so that they are 
freely in communication without any valve, and to 
connect the water space of the lower with that of 
the upper boiler by a pire joining the latter just on 
its water line. The feed goes direct into the upper 
boiler only. The effect of this is that in normal 
working the water level in the upper shell remains 
just above the lower edge of the opening of the 
communicating pipe, down which the feed for the 
lower shell will therefore be constantly running. 
But this pipe will not stand full of water, so that 
the difficulty as to hydraulic head, got over in the 
Piedbouf boiler by the valve and float already 
described, does not exist. 

The only other boiler of any importance which is 
at work is one exhibited by Mr. F A. Neuman, of 
Aachen, which oa steam for two pumping en- 
gines and some other purposes, 1t ma described 
as a plain cylindrical, flat-ended boiler, externally 
fired, and set with a considerable —_ downwards 
to the back, right across the bottom half of which 
two great notches or arches are made, about a couple 
of feet wide, and extending up nearly to the water 
level. The front and back of these arches are con- 
nected by a number of tubes, in which of course 
there is always water. The brickwork below is ar- 
ranged so as to compel the gases to pass more or 
less round these arches and among the tubes. No 
doubt heating surface is a good thing in a boiler, 
but we hardly remember ever to have seen it pro- 
vided in a more objectionable, and indeed dan- 
gerous form than in this boiler, and another of 
which Mr, Neuman also shows a drawing. The 
total heating surface is in this case 485 square feet, 
and the grate surface 10.8 square feet— 45 to 1. 

The only other exhibit of this class which it is ne- 

for us to notice is one by Mr. Jos. Prégardien, 

of Deutz, and made on his patent. It is not at work, 
and indeed is not in the catalogue, from which we 
infer—the catalogue belng exceptionally well edited 
—that its arrival was rather late. Mr. Prégardien’s 
system merits some notice on account of the very 
considerable amount of heating surface which he is 
able to get at a ey small cost, and 
without entailing much complexity, or rendering 
provers. | inconvenient fittings, His boiler consists 
essentially of two large horizontal cylinders, one 
directly over the firegrate, the otherat some distance 
above the first, These two cylinders are connected at 
each end by a vertical pipe, and throughout their 
whole length, between these pipes, bya series of tubes 
be in all), bent outwards so as to come to the 
ell plate always at right angles. These tubes 
have a swell on their upper ends, and are secured 
in place simply by an ordinary expander. The top 
plate of the lower cylinder and the bottom plate of 
the upper one, which thus become tube-plates, are 
made of extra thickness, and plate stays are used 
across the shells to compensate for the loss of strength 
due to the holes for the tubes. The workmanship 
of the exhibited boiler, which of course can be easily 
examined, is in some respects exceptionally good. We 
have doubts, however, whether the arrangement of 
flues shown in Mr, Prégardien’s drawing is by any 
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BRINSMEAD’S THRASHING 
MANUFACTURED BY MESSRS. E. R. AND F. TURNER, IPSWICH. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Telephone.—The Sheffield company, which has un- 
dertaken the extension of the telephone system, is about to 
establish a centre at Rotheram, thus connecting all the 
large works down the Don both with Sheffield and Rother- 
ham. There are 65 subscribers in Sheffield already, with 
an average of 1800 messages weekly. 

Engineering Trades.—The improvement in shipbuilding 
trades is again making engineers busy, particularly in the 
tool department. Machinists are for the most part on full 
time, the impetus in the heavy iron and steel trades having 
caused a great reaction, some of the boiler makers having 
good orders on hand, and this branch on the whole is much 
more active than it was a couple of months ago. 


Closing of the Wharncliffe Silkstone Collieries.—A 











means sufficient to insure that they shall make as 
efficient heating surface as they might make, and 
although the maker has taken great care that all the 
internal surface of the boiler shall be easily got at, 
he proposes to cover up far too much of the external 
surface in brickwork. This, however, can very 
easily be rectified in practice. The exhibited boiler 
has 410 square feet of heating surface, and is con. 
structed to work at five atmospheres pressure. 








BRINSMEAD’S SHAKERS. 

ABovE we give illustrations of a modified form of Brins- 
mead’s thrashing machine shakers, manufactured by 
Messrs, E. R. and F. Turner, of Ipswich, and exhibited by 
them at the recent Show of the Royal Agricultural Society 
at Carlisle. The object of the arrangement is to obtain a 
greater range of motion in the shakers, in order more 
thoroughly to agitate the straw in its passage from the 
beater to the back of the machine. This is effected by 
making the shaker bars in two parts, the division 
occurring over the crankshaft, the ends being attached 
to the vibrating arms outside the the machine. In the 
illustration ¢e are the shaker bars, divided over 
the crankshaft c, and fixed to the crosspieces dd, 
which are attached to the vibrating arms cc. The cross- 
bars of the shaker frames are shown ate?. By this 
arrangement the free end of each half of the shaker over 
the crankshaft gets twice the lift that is given to it in 
the centre. 





Sourn AUSTRALIAN RaiLways.—The contractors for 
constructing the Great Northern Railway of South Aus- 
tralia have extended their operations as far as Baltana, 
nearly 400 miles north of Adelaide. About 500 men are 
pow os on the works. It is expected that the Hallett 
and Terrowie line, and the Jamestown and Yongala line 
will both be finished next month. 





| meeting of the directors of these collieries, amongst the 
| largest in South Yorkshire, has been held, and they have 
decided, owing to the unprecedented depression in the coal 
trade, to close their pits. It is understood that 700 of the 
| men and boys will receive notice to-day to leave on Septem- 
| ber 7th. 
Whitby, Redcar, and Middlesbrough Railway.—It is 
| stated that the North-Eastern Railway Company propose 
to expend during the current half-year the sum of 29,500I. 
in the works needed for the completion of the Whitby, 
| Redcar, and Middlesbrough Railway, on which up to the 
end of June it had spent 71,4021. The estimated cost of 
the works was over 236,0001. Very rapid progress is now 
| being made with the portion of the line yet incomplete, 
| that between Loftus-in-Cleveland and Whitby. ‘The new 
line will traverse an unopened portion of the Cleveland 
mining district. 
Bolckow, Vaughan, and Co.—The local shareholders in 
this firm of ironmasters, steel rail manufacturers, and 
| coalowners have received notice of an interim dividend 
after the rate of 74 per cent. per annum. 





AMERICAN TELEGRAPHY.—On the Ist of January of this 
ear there were 119,042 miles of telegraph lines in the 
nited States, and 299,859 miles of wire, without counting 

stock, district, fire and burglar-alarm telegraphs. 





Victor HaRBouR BrEaKWATER.—Quiet weather ha’ 
facilitated operations on Granite Island, South Australia, 
in connexion with this breakwater. Owing to the situation 
of the breakwater, the point of departure being a 
cliff steeply sloping down into the sea, the great difficulty 
from the first has ton the preparation of a platform sufli- 
ciently large to allow operations to be carried on with 
— and safety. There was needed space for two or 
three lines of rails, with sidings, turnouts, &c., and also 
space for seven or eight large cranes for loading the granite 
for removal to the breakwater. These large cranes have 
never been used up to more than half their power, aney 
because the space was too confined for them to act to ad- 
vantage. By the last blast a large corner has been 
loosened, which will give when removed increased room, 
and the work will be more rapidly pushed on. 
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SomE time ago (vide page 516 of our twenty-first 
volume) we published a notice of an arrangement of 
expansion gear designed by Mr. F. W. Crohn, of Green- 
wich, and especially intended for application to the 
engines of tug-boats, these engines, as is well known, 
being made so that the valves can be tripped out of gear, 
and worked by hand. The chief feature of this expan- 
sion gear was that the expansion valve derived its motion 
from a link which was coupled at one end to the ex- 
pansion eccentric and at the other to the eccentric rod of 
the main valve, the effect being that by shifting the 
link, the expansion valve could when desired be made 
to move in unison with the main valve, the latter being 
thus capable of being handled just as if no expansion | * 
valve exis 

We now annex engravings showing the application of 
this same gear to marine engines of the ordinary in- 
verted cylinder type, one end of the expansion link 
being in this case carried by a bracket and slide-rest at- 
tached to the main valve rod. The consequence of 
this arrangement is, that when the the expansion link 
is screwed over into the position shown by Fig. 4, the 
expansion and main slides will move together as one 
when the main links are handled. In the particular 
gear illustrated, the expansion slide cuts off at from 
one-fourth of the stroke downwards. The advantage of 


the arrangement is, that when the two valves move in | (¢ 


unison, the main valve can be handled with greater 
facility than when it is fitted with an expansion slide at 
the back driven in the usual way. 





THE IRON INDUSTRY OF GERMANY.* 
By Dr. HenMANN WEDDING. 

THE iron industry of Germany can be traced back to 
antiquity,’ but the few notices which are found in our 
literature as to the processes in use up to the middle of the 
16th century? prove, together with the numerous old slag 
heaps which have been vered, that up to that date the 
production of iron had been confined to the direct manufac- 
ture of malleable iron from ores, in hearths and low shaft 
furnaces, by means of charcoal. And even when the indirect 
process of manufacture of malleable iron Ah with 
charcoal ont of pig iron, also produced wit 
in high furnaces,* gradually took the place of smelting by 
direct process, the total production insignificant, 
although Germany had then assumed a very forward place 
in the rank of iron-producing nations, even England 
imported a large uae of her iron for consumption 
from this country. 


* Paper read before the Iron and Steel Institute at 
gy - MET 
Noric ron, XXxiv, 41. 
2 Agricola, 1546. — . 
$ Earliest blast furnaces in the Siegerland for the pro- 
m of porous see pig 
16th century. Blast pamnese and refining works in 
since 1721. bloomeries in Silesia is, of 
high bloomeries in Styria | 1835" in Schmalkalden 1845. 





® Construction 
of the Westphalian cokes blast furnace i 








It was onl age the invention of the steam engine at 
given to ts true value as fuel,* and w 
ey a shape Shitemaun whe Frac nd in = 
raw 8 ‘or process, ta jOp- 
ment commenced, which has given to the manufacture of 
iron its dominant ‘position among our industries. 

Although this peri in Germany already at the 
end of the last century’, it was only toward the middle of 
the present century that the use "of fossil fuel’ became 
ae ® the development of railways having materially 

a its transport. 
The introduction of the Bessemer process in the year 1861 
ved the way to the action en masse of ingot iron | ™ 
(Flasseisen) which was, however, not fully a; 
he year 1867. 

Since that date, by the increase of the volume of the 
high furnace, by the abundant quantity and high tempera- | Tater 
ture of the blast, by the avoidance of troduc- 


(in 
tion of water tuyeres for the cinder) in high furnace work : 
by the a of the number of heats in the mer 
converter, by the introduction of gas and tors in 
the production of ingot iron, cast steel, and iron in the 
manufacture of eable iron : by the use of rong an and 
rapid rolls, and by the avoidance of waste work in 
those admirable results have been attained, which have mee] 
no small share in causing the present entire change in the 
position of the iron market. 
Germany holds at present the third rank amon 
producing countries. The development of the pi 
iron, of cast-iron wares of second sm , of weld 
and ingot iron since the year 1837, are shown by e graphic 
= Nos. 1, 2, and 3,7 here exhibited. These show the 
y increase in th e production of iron in and in 
every —— with only exceptional fluctuations, but 
quite especially the — influence of Prager iron in con- 
tradistinction to ya doe 


iron- 
‘action | and 


grateful to 
the fact that by by far | ‘he 
ventions and improvemen’ 
proceeded from Great Briteie but you, our En; 
tors, w acknow! ,» 28 soon as you 8 
earned to know our iron industry, that on the other 
the Germans have known how to adapt that which 
have received i geg ‘ou to their local circumstances wit 
advantage, an to develop it in & way pocnllar to them- 


The bases of our iron fotastiey are fundamentally diffe- 
rent from those of great Britain. 


Foe gp — coal —- Orman foe 
4-5 be traced 
the 14th cen- 


charcoal but | selves. 





jeune ative, eek 
oer oes 


® Introduction of the steam engine into mines and iron 
works 1784, first coke blast furnace at Glatt nO 
Silesia 1796. Lape ge of the puddling process 1 
invention of puddled steel 1846 
of the Hoerde Works and foundation of 
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Want of ents us from. pub! 
all & , issue as an ap- 


14 this week they will appear in our next 
pendix to Dr. Wedding’s paper.—Eb. E.] 


meagre coals contain too a ny of gas, 
while in Great Britain the basins of th Wales, Stafford- 
shire, and Scotland contain coals ex cena. their 
raw state for the production of pig iron 


exception of that in Cumber! and ‘Cleveland, as de- 
veloped itself in the coal districts themselves, this i is in 
Germany only the case, in any considerable measure, in 
bo coal onl aie of Upper Silesia, Bhineland- Westphalia, 
As to the iron ores themselves, it is true that Germany 
contains them in annely Semana ities with Great Britain, 
but there is a marked difference in the quality. Only the 
comparative scarcity of —_s iron ore is common to 
both countries. On the hand, the argillaceous and 
— ane found = 
cient quan’ or our iron industry in the large 
and are generally rised to their detriment bya 
large pone of phosphorus. Our princi —s in 
iron ore consists in brown iron ores, w 
found in a soft form, on the limestones of the ae, ~— 
especially of the Devonian, Permian, and shell limestone 
formations, or as oolitic pieces (minette) i in the Jura forma- 
tion, as pea ore in the chalk, as bog ore in the alluvial 
ane, often also as a product of oxidation of other 


°"The red iron ores, which especially follow the Devonian 
formation, are unfavourably en from those of 
Cumberland by their high penestnge ot hosphorus. Ger- 
many is far richer than England thie ores, which =, 
vide an excellent material for the pr ‘action of s 
Our ores are characterised in general by a high per- 
centage of phosphorus and of manganese, in consequence of 
Morr saline, Fis angen a yy iron, suitable for the 
preponderates in our pig iron production, 
pode i cone sna "deecriptions of ores for the Bessemer pro- 
cess, and for the production of cast-iron have to be care- 
yA , and indeed supplemented by the importation 
of South Euro and African ores ; for which reason the 
invention of the Benes mon gg of pig iron is of the 
highest importance 
Suitable fluxes for the guolenion of pig a are found in 
pe ay and later formations of nearly all iron ore 
cts 
Although it is true that the short distances between the 
iron and coal mines, which are the rule in Great Britain, 
are also often to be met with in y+ country, for the brown 
ore of Upper Silesia ot ong from the shelly limestone 
formation aovena the edges of the coal measures, while 
the black d gran spathic ores of Westphalia 
belong to the coal measures themselves, yet it is only in 
scarce cases that the local production of ore ao for the 
consumption of the iron industry, and in ‘by far the 
ca instances, the distances between the iron and 
are very considerable. 
our German iron industry at evena 
, a8 compared with that of Great 


disadvantage 
til Britain, i is the difficulty of the enrert of our products. 


one tae: Sees ae in the interior of the 
mater ana but few of them a Pa the advantage of 
-- -achgeamaneten tienen ate a rely solely upon 


a ve ent which are a consequence of the nature 


of the country cannot in the opinion of the German 
high-furnace p entirely neu’ even by 
their availing themselves carefully of all impro vements in 

to production, and they have ‘ore asked 


a and py eee ive duty on iron. 
ecg te ibited with the consent of his Ex- 
reagan ayes A for Public —— mane been compiled 


ee Si I ped 
pee wot the disttinetion ate at 
Pig fon, as wells cf the various producia of the 
, cast-iron wares of the second smelting, ingot iron 
and weld iron, for the year 1878.1° 
_ The maps showing the a consumption, and 


malleable iron on the other (No 7). of which ¢ t is in 
print, the second as yet only in manuscript, give at the first 
ee al as - 
on on ene et 

Our ho doubt see with pleasure the 


e | terially Sten and Gales coasame ie will 

have its an’ a le seca at oa 

German ind: , and that thereby the disadvantages at- 

fly eae ae a eae 
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I. Propucrion or Pie mere 


A. Upper Silesia,—The iron indus Lay wp menrg 
ay omega ya ap ae Sed e largest 


in Germany, extending rincipal lie from Zabrze to 
Myslowits, an i hing tated wr iteelt to the south in various 
branches md the frontier of our country 
towards oem ay and Sind, far under the later forma- 


The seams are regular in stratification, often of great 
thickness (3 to 4 metres) ; the western of the principal 
basin ing coal, near nen renee 





In the 
smaller basins is found principally natieeailis ex coal.?# 
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The coal measures themselyes are poor in iron ores, 
which yw themselves as argillaceous ore (sphaerosi- 
derit), but the adjacent trias formation, and especially the 
o— limestone overlaying the coal measures, is rich in 
soft iron ores, Guttuieg lead, zine, and often man- 
ganese, mostly with much phosphorus, and found in irre- 
gular nests and groups. 

Their percentage of iron is seldom much more than 20 
per cent. They furnish the principal material for the 
eoke high furnaces of Upper Silesia, while the few charcoal 
furnaces still in existence more generally use the argil- 
laceous iron ores, which are found in the Keuper and brown 
Jura formation in the form of lumps and kidneys.'* 

The iron ores, in mence of their povehes 
of phospborus, are only a en available for the 
production of Bessemer pig. In order to enrich the charge, 
and at the same time to loosen it, furnace and refining 
slag is added: forthe same reason, and also for the im- 
provement of the quality of the pig, foreign ores are added, 
such as spathic ores from Hu , magnetic ores from 
— and red iron ores from Lower Silesia (Willmanns- 

orf). 

In the year 1878, 99,962 cwt. of charcoal pig and 
5,249,937 ewt. of coke pig were produced out of 14,299,046 
owt. of ore, of which .755 ewt. were foreign ores and 
2,106,042 ewt, slag. Of this iron 257,529 ewt. or 4.81 per 
cent, was used for ings, 468,054 ewt. or 8.75 per cent. 
was used for ingot iron, 4,599,282 ewt. or 85.91 per cent. 
used for weld iron. 

It will be seen that by far the greater proportion of the 
iron furnishes material for the puddling process. The cost 
of production of such iron amounts to 2 to2.7 marks per 
centner (40s. to 544s. per ton) while casting pig costs 2.70 to 
3 marks per centoer (544s. to 61s. per ton) and Bessemer 
pig even as high as 4 marks centner (81s. per ton). 

Adjacent to Upper Silesia is Lower Silesia, containing a 
second important coal district, ucing excellent coking 
coal. But although there are in the neighbourhood some 
mines of magnetic ore (Schmiedeberg) and of red iron ore 
(Willmannsdorf), no extensive production of pig iron has 
been developed. On the other hand the coke finds an easy 
sale for foundry purposes, partly in Upper Silesia, partly in 
the numerous foundries of the North German Lowlands, 
where the indirect production of castings has replaced the 
former manufacture of charcoal pig out of bog iron ores. 

U Silesia, with the adjacent districts, produced in 
1878, 5,369,459 ewt, of pig iron, being 12.50 per cent. of the 
entire German production (including Luxembourg) which 
amounted to 42,952,828 cwt. 

B. Smaller Districts of Central Germany, — Between the 
coal basins of Upper Silesia and of Westphalia there are 
situated in the mountains of Central Germany, which form 
the southern frontier of the North German plains, districts 
rich in iron ore, and there are also in these parts a few not 
unimportant, though smaller coal basins, such as those of 
Pottschappel, Zwickau, Wettin, and Liébejiin and the 
Wealden coals on the Deister, in the Osterwald, and near 
Obernkirchen, but no regular iron industry bas developed 
itself in connexioa with the same. 

The most important works are (a) in the Erzgebirge—the 
charcoal iron furnaces near Schwarzenberg, which produce 
pig iron for casting and refining purposes out of red iron 
ores ; the Kénigin Marienhiitte near Zwickau, based upon 
that coal district, but procuring its ore from a considerable 
distance, especially from the Voigtland and Fichtel Moun- 
tains, and from the western Erzebirge, and producing pig 
iren for its own puddling works, which are, however, un- 
able to dispense with an addition of foreign pig iron.’° 

Next to these come () several works in the Thuringian 
Forest, where besides numerous small deposits of red and 
magnetic ores in the stalline and earlier sedimentary 
formations, the Permian limestone, near Schmalkalden and 
Kamedorf, is rich in spathic ore. Among these the most 
important work is at Unterwellenborn, producing out of 
Kamedorf ores Bessemer pig iron, which is worked up on 
the spot into ingot iron for the use of the Maxhiitte in 
Bavaria. These works distinguish themselves by excep- 
tionally low cost of production, 3.15 marks per centner (64s. 
per ton) for grey Bessemer iron, 2.4 marks (48is. per 
ton) for white puddling iron. 

There is rather more coherency (c) in the iron industry 
of the Hartz Mountains, which is founded partially upon 
the reduction of Devonian and brown iron ores from 
the interior of the Hartz Mountains, partially upon oolitic 
and pea ores in the lias and in the chalk of the north- 
western foothills, and on the phosphoritic pea ore found 
still further north at Gross-Biilten. 

he ores of the inner Hartz Mountains are smelted for 
the most part in charcoal furnaces at Rothehiitte, Ribe- 
land, Ilsenburg, for casting pig and castings, the only coke 
high farnace is at Blankenburg. They are also partly 
exported to Westphalia. Of those works which smelt the 
pea ore of the foothills of the Hartz, the most important 
is the Ilsederbiitte, near Peine, producing yearly about 
$25,000 ewt. of pig iron in coke blast furnaces ata very low 
cost of production, 1.29 marks per centner (26s. fwd ton), 
and which can therefore be sent to considerable distances, 
although it contains 2 to 3 per cent. of phospho us. 

Still further to the westward are ae a A a oa 
deposits of poten | ore in copne wit e basal 

iercing the trias Secellen, and which serve as material 
for a few small iron works producing castings. 

The whole of this central German district produces only 
4,050,128 owt. of pig iron, viz., 9.42 per cent. of the total 
production of , and of this the Lisederhiitte 
alone produces 34.26 per cent. and Unterwellerborn 6.86 


per cent. ; 
C. District of the Lower Rhine and Westphalia.—The 


8 In the 1878, 7 as compared with 27, the first 
with 100,000 cwt. the latter with over 5,000,000 cwt. of 


iron. 
we: The production in 1878, was 147,410 cwt. out of 





basis of the iron industry of the Lower Rhine and West- 
phalia is the coal basin of the River Ruhr, which is un- 
covered only on its southern frontier, where it leans against 
the strata of earlier formations, but which has been 
proved to exist from the neighbourhood of Hamm across 
the Rhine, and far in a northerly direction under the cover 
of the later chalk strata.*’ 

The coal is divided into four groups of seams,'* the 
lowest of which contains sandy coals, upon which are 
su pocsed name bituminous, coking, and finally gas — 

e coal measures appear agai arate e 
eastward, between the northern Foothills of the Weser 
Mountains and of the Teutoburg Forest, near Osnabriick 
and Ibbenbiiren.?° 

a. In the coal formation there are found several rick de- 
posits of blackband, which are especially developed in the 
neighbourhood of Horde, and some seams of granulated 
argulaceous ore near Hattingen. Besides these, the strata 
bordering on the coal measures to the south, especially 
those of the Medio-Devonian limestone, and the eastern 
frontier hills of the bight of Miinster, contain in the lias 
and Jura, in the chalk and diluvial formations, numerous 
deposits of iron ore, insufficient however in their total to 
supply the wants of the home iron industry, which has to 
make up the deficiency with foreign ores, spathic and brown 
iron ores from Siegerland, red and brown ores from the 


magnetic, and brown ores from Spain and Algeria, with an 
insignificant quantity of Luxembourg and Swedish ores. 

Although in this district the material for the production 
of puddling iron is principally represented, yet those ores 
are not wanting, which if judiciously selected, produce 
good foundry iron. 

5. The district of Osnabriick contains in the Permian 
formation brown and spatbic ores, which supply the high 
furnaces of the Georgs-Marienhiitte. 

With the exception of the latter, all the inland ores con- 
tain more or less phosphorus, so that it is necessary in 
producing iron for the Bessemer process either carefully to 
select them, or to use foreign ores. 

In the year 1878 the district of the Lower Rhine and 
Westphalia produced 13,073,443 cwt. of pig iron out of 
27,042,692 ewt. of ore (of which 4,729,047 ewt. were foreign 
azeal, and out of 2,323,628 ewt. of furnace and refining 
slag. 

Besides the above the Georgs-Marienhiitte produced 
961,951 ewt. of pig iron out of 4,208,597 ewt. of ore. 

Of the whole production of the district, (a) 755,477 ewt., 
(b) 22,032 ewt., or 5.54 per cent. were for foundry purposes ; 
(a) 4,280,879 ewt., (b) 813,969 cwt., or 36.32 per cent. for 
ingot iron ; (a) 8,021,743 ewt., (b) 125,600 cwt., or 58.05 
per cent. for weld iron. 

The production of the district of the Lower Rhine and 
Westphalia amounted to 32.68 per cent. of the total pro- 
duction of Germany. 

The cost of production varied considerably, but we can 
take as an average 2.25 marks per centner (45s. per ton) for 
ordinary puddling iron, up to 3 marks per centner (60s. per 
ton) for superior puddling iron, 2.9 to 3.2 marks (58}s. to 
65s. per ton) for foundry iron, and 3.05 to 3.50 marks per 
centner (614s. to 71s. per ton) for Bessemer pig iron. 

D. Siegerland, the Middle Rhine, and the Lahn.— 
a. To the south of the Westphalian coal district an iron in- 
dustry has been developed, formerly independent of the 
same, but now most intimately connected with it. 

It is based on the numerous and to some extent very thick 
lodes of manganiferous spathic, and brown iron ores found 
in the lower Devonian strata of Siegerland, formerly ex- 
Sey smelted with charcoal, now almost exclusively 
with e, for the uction of superior qualities of iron, 
especially of spiegeleisen and of white puddling iron, and 
partially exported to the neighbouring iron districts.*! 

b. The deposits of iron ore extend as far as the Rhine, 
forming there a basis for the high-furnace industry of the 
Middle Rhine (near Coblentz).*? 

c. Tothe south (separated by the Westerwald) are found 
the redand brown iron ores, lying in a basin of Upper 
Devonian formation in the basin of the River Lahn, which 
are smelted to a comparatively small extent at the 
place of production and are principally exported to furnish 
materia! for the other iron districts of the western 
provinces of Prussia. 

These deposits are found generally together with diorite 
in shelen tein. between Kénigsberg and Lizfeld on the 
one hand, Diez and Langenaubach on the other hand. 

The district between noageeess and Lixfeld, which is 
cut through by the River Lahn, is 68 kilometres long and 
over 15 kilometres broad, and is the most important one. 
The ores are partly soft, partly hard red and brown ores, 
oan y oa — and manganiferous, invariably con- 

ning p . 

The eastern furnaces which smelt these ores (Main- 
Weserhiitte near Lollar) use also basaltic ores of the 
Group B. 

17 ‘The coal measures appear’on the surface of 8 square 
— miles, but are traced over more than 40 square 
miles. 

18 There are about 70 workable seams with about as 
many metres of coal. 

‘* The formation differs from that of Upper Silesia, 
showing itself in several basins in strict connexion with 
each other, and flattened towards the points of inclination. 
The four principal basins contain a multitude of minor 
basins with frequent faults, the operation of coal winning is 
therefore much more complica than in Upper Silesia, 
and the depths are greater. 

20 In the year 1878, 382,658,935 ewt- of coal were pro- 
duced by 73,895 miners in 202 collieries. 

21 The net of lodes extends for a distance of ten German 
miles. Its greatest breadth is more than five German 
miles, and it contains more than 500 lodes, many of which 
appear in flat beds. 








478,000 ewt. of ore. 





22 These are especially the lodes of Horhausen. 


Lahn and from the Eifel, bog. ores from Holland, red | tio’ 
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The respective production is as follows : 

a. wn pag ewt., of which 27,387 cwt. are 
for foundry , 571,293 ewt. for production of ingot 
iron,?* 2,624,519 ewt. for weld iron.?* 

b. Middle Rhine.—4,396,394 ewt., of which 91,083 ewt. 
are for foundry purposes, 2,402,117 cwt. for production of 
ingot iron, 1,903,194 for weld iron. 

c. Lahn district.?°—398,386 ewt., of which 112,761 ewt. 
are for foundry Le oe 285,625 ewt. for weld iron. 

The production of Siegerland was 7.50 per cent., that of 
Middle Rhine 10.24 per cent., that of the Lahn district 
0.93 per cent. of the whole production of Germany. 

E. Upper Palatinate (Bavaria) and Wurtemberg.— 
a. The pig iron industry of the Upper Palatinate in Bavaria 
has nearly entirely disappeared, in consequence of the re- 
duction in the available stocks of timber. The important 
iron works Maximilianshiitte imports its pig iron from 
Unterwellenborn in the Thuringian district. 

6. The same is the case with the iron industry of 
Wurtemberg, which formerly produced foundry iron in 
charcoal furnaces out of the oolitic and me ores of the Jura 
formation on the right bank of the Rhine, but which now 
uses principally imported pig iron. 

The total production this district is: Bavaria, 
537,528 cwt. ; Wurtemberg, 227,776 cwt. ; together 
765,304 cwt-, or 1.78 per cent. of the total German produc- 


nD. 
¥F. District of the Saar.—The coal district of the Saar, 
on the southern edge of the Hundsrick Hills, extends, 
interrupted by elevations of porphyry and melaphyry, 
and covered in many places by the new red sandstone, 
over about 50 square German miles (1100 square English 
miles) and passes the frontier of the Prussian State into 
both the Bavarian Palatinate and Lorraine.?¢ 

The coal measures contain more than ninety workable 
seams, with an aggregate thickness of 30 metres, bearing 
from east to west. ‘he underlying seams contain a coal 
which can be easily coked, but which is inferior to the Ruhr 
coal in respect of the strength of the coke. The middle 
and overlying seams contain a long flame semi-bituminous 
coal, passing into anthracite coal in the upper seams.? 7 

More than one hundéed seams of sphaerosiderit are known 
in the coal measures, but neither these, nor the iron ores 
found northwards on the Devonian schists of the Eifel, 
suffice for the wants of the iron industry, which draws its 
iron ore material from the next following district.2* 

The pig iron production of the Saar district amounts to 
2,252,024 ewt. or 5.24 per cent. of the total German preduc- 
tion, only a small proportion (93,000 ewt., of which about 
the half charcoal iron) for foundry purposes, by far the 
greater quantity being used for weld iron. The cost of 
production of the puddling pig, which is rich in phosphorus, 
averages 37 to 38 marks per 1000 kilos. (87s. to 38s. per 
ton). 

G. Lorraine and Lurembourg.—Lorraine and Luxem- 
bourg contain, with the exception of the insignificant 
territory which belongs to the Saar coal in, no fossil 
fuel. The production of pig iron common to both 
countries is based upon the rich deposits of minette, an 
oolitic brown iron ore, sometimes containing silica, some- 
times lime, which is found in very regular deposits on the 
boundary of the lias and the brown Jura. The greatest 
development of this deposit, which can be traced from 
Esch, near the city of Luxembourg, as far as Nancy, is 
found in Luxembourg, from whence the number and thick- 
ness of the deposits gradually decrease.*® 

The ores are rich in phosphorus, but on account of the 
ease with which they can be won, and of the possibility of 
making a good mixture, they give a very cheap pig iron, 
although the fuel has to be brought a long distance, prin- 
cipally from Westphalia, but from Belgium and 
Saarbriick.*° 

The cost of production averages for puddling pig iron 
35 marks per 1000 kilos. (35s. per ton). 

The production of Lorraine amounts like that of Luxem- 
bourg, to about 5,000,000 cwt. of pig iron, which with the 
exception of about 500,000 cwt. in Lorraine, and 89,000 cwt. 
in Luxembourg, which are used for castings, finds a sale 
for welding purposes.. We cannot however at present 
foresee what change the process of the dephosphorisation 
of iron may bring about in this respect. 

The production of this district amounts to 9,777,874 cwt., 
or 22.77 per cent. of the total German production. 

H. District of Aizx-la-Chapelle.—Tke two smaller coal 
basins near Aix-la-Chapelle (on the Inde and the Wurm,°') 
as well as the deposits of iron ores in the adjacent earlier 
strata to the south, especially of soft brown ores on the 
boundaries of the Devonian and carboniferous limestones 
with schist, as well as of red and brown ores in lodes iu 
the Eifel,** have called forth a lirsited pig iron industry 

icularly near Eschweiler, producing with charcoal about 

0,000 ewt. of pig iron from 30,000 cwt. of ore, and with 
coke 260,000 ewt. of pig iron, out of about 520,000 ewt. of 
ore (among which some foreign ores), and 100,000 ewt. of 
furnace and refining slag. 

23 Mostly spiegeleisen. 

2* Mostly crystalline white pig. 

25 Prussia and Hessen. 

26 The coal measures appear on the surface over about 
30 German square miles. 

2? The production of coal was: In the Governmental 
district Tréves, 88,890,238 cwt.; in the Bavarian Pala- 
tinate, 2,744,594 cwt. ; in Lorraine, 8,168,654 ewt. 

28 In the year 1878 only 94,000 cwt. of iron ore were 
produced in the Governmental district of Tréves. 

2° The minette seams of Luxembourg are as follows: A 
black sandy seam, a grey chalk seam of 4 to 5 metres, 
red chalky seam of 3 metres, and a red sandy seam of 
3 metres. 

30 The production of ore was, in Lorraine 16,447,192 
ewt., in Luxembourg 28,224,353 ewt. 

31 The coal production amounted to 21,586,932 cwt. 

32 The production of iron ore was 395,354 cwt. 
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The production of this district amounts to 0.63 per cent. 
of the total German production. 


Il. MANIPULATION OF Pie Iron. 


The manufacture of castings, ingot, and weld iron is not 
concentrated in Germany in special districts, like that of 
pig iron, which attaches itself either to the coal or the iron 
deposits. It is true that in this case also the cost of trans- 
port of pig iron and fuel is of so much importance, that 
most of these works have established themselves in the 
immediate neighbourhood of the blast furnaces producing 
the pig iron, and belonging in many cases to the same 
proprietors ; nevertheless on the other hand the less or 

ter ease in obtaining foreign material, the accumulation 
of sufficiently skilled labourers, favourable circumstances 
for disposing, &c., of the manufac article, have also a 
considerable influence on the situation of such works. 

The map here exhibited shows the mode of distribution 
of the various descriptions of iron in the form of castings, 
weld and ingot iron manufactured out of pig iron, accord- 
ing to districts and divisions of the country. 

. Castings.—The Governmental district of Diisseldorf 
is of special importance with regard to the quantity of pig 
iron used for foundry p , being 861,172 cwt. Itis 
followed by the kingdom of Saxony, with 837,234 cwt., 
after which come the districts, Liegnitz with 705,477 cwt., 
Arnsberz 612,067 cwt., Magdeburg 514,245 cwt., Oppeln 
428,432 ewt., City of Berlin 365,401 ewt., Alsace 359,859 
ewt., District Tréves 350,909 cwt. Ail the other districts 
have a production of less than 300,000 cwt. 

Ont of the total production of castings in Germany (in- 
clusive of Luxembourg), amounting to 8,281,474 ecwt., 
50.27 per cent., or 4,162,911 cwt., were for machinery 
castings ; 7.88 per cent., or 652,568 cwt., were for pot- 
tery castings ; 12.17 per cent., or 1,008,135 cwt., were for 
tube castings ; 2.81 per cent., or 232,777 cwt., were for 
chilled castings ; and 0.48 per cent., or 39,433 cwt., were 
for tempered castings. 

Out of the 957 foundries, 324 produced solely castings, 
154 were combined with other iron works, and the rest 
— other establishments, especially with mechanical 

rks. 

2. Weld Iron.—There are still a considerable number of 
fining forges in Germany working with charcoal. In 1878 
there were 178 such works in operation, producing 446,672 
ewt. of weld iron, but the material used is as a rule only 
scrap iron. 

The most important mage for the production of 
weld iron is still the puddling furnace. In 1878 there 
existed 2301 furnaces, of which however only 1533 were at 
work, producing in all 24,723,029 ewt. of weld iron. 

Out of the total production of 27,208,340 cwt., there 
were 3,346,803 cwt. of railway material for direct use, 
among which there were more than 4,000,000 cwt. of rails, 
and nearly 1,500,000 cwt. of sleepers, further 11,242,762 
ewt. of merchant bar iron, 2,947,565 cwt. of plates, and 
3,567,230 ewt. of wire. 

The tinned plate manufacture of Germany, as also its 
tube manufacture, are insignificant, the former producing 
only 171,646 cwt., and the latter 96,908 cwt. The produc- 
tion of cement steel, which belongs to this branch, was only 
5995 ewt. 

The production of weld iron is more intimately connected 
than that of castings with the pig iron districts. 

We accordingly find the district of the Ruhr with 
3,000,000 swt. in the governmental district of Diisseldorf, 
and nearly 7,000,000 ewt., in the governmental district of 
Arnsberg at the head, followed by Upper Silesia with 
4,000,000 ewt., the district of the Saar with 2,500,000 ewt., 
and Lorraine with about an equal quantity. 

3. Ingot Iron (Flusseisen).—The production of flusseisen 
now takes a prominent place in our iron industry. It may 
be safely prophesied that it will very shortly surpass that 
of weld iron. While originally the manufacture of flusseisen 
was only known in comparatively small quantities in the 
crucible as cast steel, carbon steel, and ore steel, it is only 
since the introduction of the Bessemer and Siemens-Martin 
processes that its importance has been fully realised. 

The number of the works issmall. Of 50 establishments 
18 occupy themselves exclusively with the production of 
ingot iron (generally as crucible cast steel), while 29 pro- 
duce it in connexion with other iron works. Out of 64 
Bessemer converters there were 35, and of 43 reverberatory 
furnaces 26 at work. There were 331 crucible furnaces, 
of which only 101 were in operation, a proof of the degree 
in which crucible smelting is being dispensed with : 
9,835,252 ewt. of ingot iron were produced in Bessemer 
converters ; 1,040,522 ewt. were produced in reverberatory 
furnaces. The total production of ingot iron and crucible 
steel together amounted to 11,406,571 cwt., of which 
7,495,219 ewt. were used for rails. 

In this respect the district of the Ruhr is far in advance. 
It produced in the governmental district of Arnsberg 
nearly 4,000,000 cwt. of iron wares manufactured from 
flusseisen, and in the governmental district of Diisseldorf 
more than 4,000,000 ewt., no other district reaching 


1,000,000 ewt. 
(To be continued.) 








IRON PERMANENT WAY. 

On the Results obtained with Various Systems of Iron 
Permanent Way on the Prussian State Railways, and 
on those Private Lines managed by the Prussian 
Government.* 

“ By E. GritTrerien, 

HE preparatory committee for this year’s autumn 
meeting of the Iron and Steel Institute has honoured me 
by the request that I would submit to you a short report 
on the experience hitherto made on the Prussian railways 
with the systems of the so-called iron permanent way. 





* Paper read bef i 
Di a ore the Iron and Steel Institute at| and 


My compliance with this request was all the more an 
agreeable Sa since it is well known whata lively interest 
English engingers have not only practically taken in late 
years in that most important question as to the exclusive 
use of iron for the permanent way, but also that they have 
taken special care to keep themselves well informed as to 
the results obtained in this respect in Germany. A glance 


through the last years’ issues of English technical news- | and 


papers, and especially of that excellent paper The Engineer, 
proves at once that smong technical men in England as 
well as in Germany, there are, together with a few views 
differing in priaciple, many congenial ideas as to the con- 
structive oes of the question which occupies us to-day, 
and that thus the reciprocal exchange of opinions and ex- 
perience can only have a most excellent effect on the de- 
velopment of the iron permanent way in both countries. 
And it, therefore, appears to me desirable to refer shortly 
to the above communications of The Engineer. I met in 
the first place with the interesting paper of Mr. Charles 
Wood, ‘‘ Notes on the Application of Wrought Iron and 
Steel to Permanent Ways, with a Description of a New 
Kind of Railway Sleeper and Clip Chair,” with respect to 
which I cannot avoid making a few observations. 

I am in the first place entirely agreed with the general 
purport of this article, in which the importance of develop- 
ing the use of the iron permanent way systems, as well in a 
general nationally economical point of view, as — 
in the interest of the iron industry, is clearly laid down. 
On the other hand I must remark that Mr. Wood’s 
characterisation of the cross-sleeper system as the safest 
and most reliable, and as one to which engineers would 
doubtlessly always recur, does not coincide with our present 
views in Seman in so far that the number of the ad- 
herents of the longitudinal system is here extremely great, 
and it further appears to me, that those demands which 
Mr. Wood makes with respect to the necessary simplicity 
of these systems, go too far, and can scarcely be f ied. 

If the possibility of rolling complicated profiles in one 
piece, were not materially a limited one, the reproach of 
complication might be justly applied to the longitudinal 
systems of the —_ day, and especially to those of Ger- 
many. But as long as the process of rolling does not de- 
liver at one a that profile, which the combination 
of the rail and the longitudinal sleeper forms in the longi- 
tudinal system, numerous connecting pieces cannot 
avoided. 

Mr. Wood puts the further question, ‘‘ Are systems of 
so complicated a nature as that of the system Hilf, in 
which for instance an exaggerated stress is laid on the con- 
struction of a probably entirely unnecessary extension of 
the gauge in curves, pted for Transatlantic countries, 
and especially for India?’ I think, gentlemen, that I 
must say in reply that those longitudinal systems in which, 
as above, a considerable number of separately rolled pieces 
have to be joined to a whole, are doubtless to a certain ex- 
tent complicated, and it is further true that a certain de- 

of ee is required in setting up, as well as in 
isplacing such systems, and that in Germany the direction 
and inspection of such works is generally only confided to 
persons of the requisite technical education. Whether or 
not these demands exceed the conditions with which the 
English engineer has to reckon in the colonies—a question 
which I will not attempt to decide— they should in no 
case attain a measure detrimental to the further introduc- 
tion of the iron permanent way into England herself. 

In my opinion we must decidedly accustom ourselves to 
apply to the construction of the permanent way of ee 
a share of that intelligence, which for instance is already 
assumed as necessary in the building of bridges, in order 
that we may place the construction and maintenance of the 

rmanent way on a higher level than hitherto, to the 
pee esas of economy and of safety in working. 

Leaving for the present the points discussed by Mr. 
Wood, ra Bee wrought-iron cross-sleeper system I shall not 
criticise here, I turn to that series of excellent articles 
commenced on September 12, 1879, in The Engineer, under 
the title ‘‘ Iron Railway Sleepers,’ and which were brought 
to a close a short time since. These communications are 
ss the remark that English engineers should no 
onger neglect the study of this important question, after 
the experience, satisfactory in every respect, which has 
been made on the Continent with iron sleepers, and since 
in Prussia the ministry has required the administrations of 
the Government railways to adopt extensively the Hilf 
system of longitudinal sleepers, which has been successfully 
tested for some years ; and that this circumstance is the 
more remarkable since Germany is not obliged to import 
the wooden sleepers which she requires, but on the con- 
trary produces nearly sufficient for her own consumption. 

I have to add, gentlemen, to these generally correct 
statements only a few remarks. In Prussia, and also in 
the other parts of Germany, the question of the iron per- 
manent way did not primarily arise out of the desirability 
of perfecting the construction of the already existing per- 
manent way, but.out of economical considerations. ‘Ihe 
construction with wooden cross-sleepers, and especially 
‘with the oak-sleepers generally used in Sorment. suffices, 
on account of the excellent elastic qualities of the timber, 
to satisfy all fair demands, in so far that the rails laid on 
this construction permit of the greatest now usual speed 
with safety. But the consideration that the yearly increas- 
ing demand for wooden must render the construc- 
tion and maintenance of rai oe much more expensive, led 
Hartwich in the year 1865, and soon afterwards Hilf, both 
of whom have earned lasting merit on this account, to make 
Soma. Athen toon quan’ scpetinanin, emaliniy ansted 
iron. elve years’ experiments, ly useful 
systems having dev themselves, the Prussian State 
railways have, without abandoning in principle the use of 
wooden sleepers, very greatly extended the exclusive use of 
iron for their permanent way. 

The sudden entire adoption of wrought-iron longitudinal 
i of wooden cross sleepers, might 





cross sleepers, in 
at present have its drawbacks by the encouragement of one 








branch of industry to the detriment of another, while, on the 
other hand, the quiet development, which is still — 
for the further perfection of the iron systems, might be 
interfered with. 

If after this digression I again turn to the article already 

uoted on iron railway — I must acknowledge to 

e fullest extent the completeness, the practical nature, 
the critical clearness of the discussion. The Prussian 
systems of Hilf, as well as the cross-sleeper system of the 
Bergiech-Mrkiach (Upper Ruhr Valley line) are described 
in detail according to the original publications, and the 
longitudinal system of n, in its first construction, is 
also shortly discussed. I shall, however, suppplement these 
communications, in so far as I shall allude later on to 
modifications of the ae Hilf and Haarmann, as well 
as; of the Bergisch-Mirkisch cross-sleeper system, which 
are in my opinion highly important, and also to the longi- 
tudinal system of the Rhenish Railway, which is not re- 
ferred to in The Engineer. 

The author of the article “Iron Railway Sleepers’? has 
chosen the following form of classification of the divers 
systems of wrought-iron sleepers : : 

a. Dish-shaped sleepers. 5. Rails consisting of head 
and sole, supported by .a double longitudinal sleeper. 
c. Ordinary rails resting on iron longit sleepers ; and 
d. Ordinary rails on wrought-iron cross sleepers. 

I also can entirely adopt this classification in my paper, 
as the systems at present in use in Prussia belong solely to 
these categories. I wish remark in general that cast 
iron, on account of its weight, as well as of its brittleness, 
is not used here for sleepers, nor has the consideration 
that iron can be easily cast in any shape, induced us to 
abandon this principle. 

Of the longitudinal wrought-iron systems the so-called 
hom us systems ich and Barlow) are not in- 
cluded in above classification. But it may suffice to remark 
that the Barlow system has not been adopted in Germany, 
and that the well-known Hartwich ayetern, which has lain 
for years on long trial lines of the Rhenish Railway Com- 
pany has not proved successful for main lines. F 

The chief defect in this system was the small resting 
surface of the foot of the rail, by which the constant lifting 
and packing of the line was rendered ae b nor, on 
account of the flat shape of the foot of the rail, could the 
friction between ballast and ballast be established, which is 
n to secure the line against horizontal displace- 
ment. The Hartwich system may therefore, as far as 
main lines are concerned, be considered as abandoned ; but 
it appears to have a future in the vicinal and street _rail- 
ways, for which it has already been adopted with advan- 


ith respect to Class A, dish-shaped epee of wrought 
iron, which have been constructed in England in various 
forms by Messrs. Livesey, Maclellan and Mallet, I can pass 
over these with the short remark that they are neither 
used on the Prussian Government railways nor in Germany 
generally, since the trials made with a t of broken 
stone were not of a nature to encourage further experiments 
with this system, even though the use of wrought iron, 
which is very elastic in comparison with the nearly in- 
elastic stone, poem more favourable results. 

And I can -pass shortly over Class B, rails between 
double longitudinal sleepers, or the so-called triune system, 
as experiments with these systems, which were made in 
former years on the Prussian Government lines have not 
led to further trials. 

The principal object of these systems, which is the 
shaping of that part most. exposed to wear, viz., the rail 
in such a manner as to insure the least possible loss of ma- 
terial in replacing, has lost its importance to a Great 
extent, since the prices of steel rails now no longer differ 
i — vee iron rails, ‘ : ‘ 

e systems of iron permanent way at present in use on 
the pF Government lines are usively such as 
come under the groups C and D, they therefore belong either 
to the class of the homogeneous jongitudinal sleeper, or of the 
wrought-iron cross . Both classes have been y 
applied to a considerable extent, since there are at present: 
laid down 1542 kilometres of Class C, 528 kilometres of 
Class D, altogether 2070 kilometres. 

In the map here shown those lines laid with longitudinal 
sleepers are marked in red, and those with iron cross 

in yellow, and it appears by a comparison with the 
total length of main line of those railways and 
worked by the Prussian Government, amounting to 19,000 
kilometres, that already 11 per cent. of these lines are con- 
structed with iron permanent way. 

I now turn, gentlemen, in the first place to the systems 
of longitudinal sleepers, and I have to remark that only 
the following three systems are applied on the Prussian 
Government lines, viz., the Hilf system, the pagitedan! 
system of the Rhenish Railway Company, and the Haar- 
mann system. : 

I have named these three systems in the order of their 
introduction ; and it will be seen that the extent of their 
application differs materially ; up to April 1 of this year 


t had been laid in iron permanent on the Govern- 
ment lines, 1360 kilometres on the Hilf system, 130 
metres on the system of the Rhenish Railway, 2 kilometres 


on the Haarmann system, altogether 1542 tres, = 

I must remark, however, that since above date 120 kilo- 
metres of the Haarmann system have been ordered for the 
Government lines, about of which will be completed 


year. 

The Hilf system is described correctly and com; in 
ae ee et ae ee 
Lately, however, since the system has been tried by a con- 


iderable number of railways, and since a amount of 
experieace as to its results has been , alterations 
have been made, which. a) too im t to be passed 
over here. In the ist place the t and height of the 


rail have been considerably increased. The rail originally 
used by Hilf himself weighed only 24.52 kilos. per metre 
and was 108 aiftiensteen “igh ; an abrasion of the head 
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the extent of 5 millimetres, quite independently of the 
decrease in carrying power, necessitated the replacement of 
the rail, because the flanges of the whecls struck against 


4s screw — of the gauge rods. ‘ nentenat te 
in my opinion, gentlemen, we canno’ ly blame the 
inventor for the tion of so li Se atell os we west tobe 


into consid that up to a few years ago, it was only 
possible to create an interest in iron permanent way by 
ccmmeeasting Se same in the lightest manner practicable. 
It was only later on that those considerations could prevail, 
which estimate the value of a system of mt way not 
only by its first cost, but by its excellence, and which 
happily have led us to use not only a stronger rail, but 
pd more powerful fish-plates in the longitudinal sleeper 
system. 

The Ministry of Public Works at Berlin have lately re- 
commended for the Hilf system, semuaing the use of steel, 
a rail 125 mm. high, wei 29.4 . per metre. The 
fish-plates are now cons as bracket joints, whose 

wer of resistance has been raised to 80 per cent. of that of 

he rail. In of the strengthening and powerful 

rotection of the the rail is not only ited to a 

vier pressure, but those considerable depressions at the 
joints are avoided, which have eventually led to the intro- 

uction of cross at these points, and therefore in a 
certain di to a detrimental departure from the principle 
of longitudinal ——. 
me. Pe to the follewing considerations will not 

ou : 

The longitudinal permanent way should answer to the 
endeavour to attain an = specific pressure on the 
foundation at every point: The joints in the rails and in 
the longitudinal sleepers have, however, the effect of per- 
ceptibly a the continuity of the line, and must, 
therefore, strictly speaking, be constructed, with respect to 
their bending resistance, on same principles which 
govern the construction of the ties in iron bridges, with 
their resistance to tension and pressure. So 
a a protection of the joints involyes, however, con- 
sidera difficulties in the constrm+tion of the iron per- 
manent way. Lately, as we have remarked, a mode of 
constructing the fish-plates has been ad , which nearly 
equals tie resistance of the rail ; but still in nearly all the 
known systems the protection of the joint of the itndinal 

is insufficient. The compensation by cement 


place. Experiments have shown that these depressions 
often reach 10 mm., and even more in a 9 metre rail. 
s.. is _ that at by ph pen eg ge a = 
ly lessen not packing the cross sleepers 
tightly, but it is nevertheless clear that by introducing the 
cross sleepers the continuity of the line is interrupted to 
that — that at certain Vee Ang the same a —- > 
created, supporting a considerably greater pressure D 
at all other inter Besides this the transference of the 
pressure to the ballast by means of the cross slee takes 
place at a lower plane than that of the longitudinal sleepers 
the difference in the level of both planes being equal to the 
height of the cross sleeper. This is a point of especial im- 
portance in winter, as it often occurs in a thaw that those 
— of the line supported on the cross sleeper rest on 
rozen ground, while the other parts rest on thawed 
ground, whereby the wave movement of the line under the 


weight of the passing train is tly increased, and the 
regular movement of the AE cs obstructed. 
(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

Northern Pacific Railroad.—A surveying party in ce 
of Mr. J. Filton, has examined the Natcherg Pass of 
Cascade Mountains. The summit was crossed about 40 
miles south-east of Wilkeson, at an altitude of less than 
4800 ft. The ascent from this side is without difficulty 
until reaching the backbone near the summit, where a one- 
mile tunnel will avoid 800 ft. of elevation. The descent 
into Yakima Valley is much superior to the approach from 
the west. The route secures a direct line on the eastern 
side of the Cascades from Ainsworth to the Sound. The 
snow problem is also said to be solved. In this pass little 
or no shedding will be required. 

Grand Trunk Railway of Canada.—The business of 
this system is developing so fast that the car shop at 
Montreal has to be enlarged to meet the demand for ad- 
ditional rolling stock. An a of one locomotive per 
week is turned out at present. The engineer of the works 
has invented a new locomotive which is said to be as 
powerful as the engines formerly used while it only 
consumes half the quantity of fuel. 


Steel Rails in France.—The Creusdt Works have con- 
tracted to supply the Western of France Railway with 
steel rails for ten years, begening wih 1883, at 71. 12s. per 
ton. The Paris, Lyons, and Mediterranean Railway Com- 
pany has con for steel rails for five years ahead at 
61. 16s. per ton. 


The concession for the French portion of the line was 
granted for a term of five years from August, 1875; the 
surveys not being yet terminated, the company which has 
been ing them on has obtained an extension of three 
years ; at the end of this second term it will have to 
announce whether it proposes. to carry out the concession 
or to abandon it. 


Railroad Progress in the United States.—There have 
been constructed in the United States since the t crash 


; of 1873, and within a period of six years, 16,219 miles of 


railroad. In the same time the increase of population in 
the United States has fully equalled 8,000,000. The greater 
part of this increase has been in the extreme west and in 
the mining states and territories. 


Rolling Mills for the Central Pacific Railroad.—Pre- 

ions for ing rolling mills at Sacramento are now 

in active progress. The site for the building, which is 
immediately by the side of the overland track, and south 
of the copper shop, has been cleared and staked off for the 
foundation. Pile-driving for the foundation has com- 
menced. When this work is completed the foundation for 
the building will be laid ; it will be of brick. The building 
will be 80 ft. by 180 ft., with a lean-to addition for boiler- 


e| house, &c., 20 ft. wide, and running the entire length. 


This will make the building 100 ft. by 180ft. The posts 
or sides of the building will be 30 ft. in height, and the 
bridge will be 53 ft. from the ground. The roof will be of 
corrugated iron similar to the depét, and will have an area 
of over 22,000 square feet. An engine, which is being 
constructed at the “we 4? shops for these works, will be 
of 800-horse power. It will be a vertical engine, with 
cylinders 32 in. in diameter and 36-in. stroke. It is ex- 
pected that there will be six furnaces, with a boiler for 
each, to run the engine and an immense steam hammer, 
which will weigh about 10,000 Ib. The anvil-block will 
weigh about 25 tons. A crane for use at the hammer will 
be of sufficient strength to carry from 25 to 30 tons. It 
is not yet determined whether this will be worked by by- 
draulic or steam power. The object of the rolling mills is 
to eventually manufacture everything in the way of ircn 
and steel used by the railroad company. 


Canadian Railways.—Work on an extension of the 
Canada Central Railway, towards Lake Nipissing, is being 
rapidly forwarded. About 1000 men are now employed on 
theroad. Mr. McIntyre, who sailed for England recently, 
will, it is understood, e arrangements for the construc- 
tion of the Sault Ste. Marie branch, for which the com- 

still holds a charter. The Canadian Pacific Railway 
has received a train of flat cars. The cars were 
built in Canada. The contractors have large numbers of 








of the joints of rail and sleeper can not be con- 
sean nt i ee Pie se 
tien in ine than at ether places, The = 
qres sheaguaps Sat ths reenlt of this was that the 
now became firmer at the joints than in the of 


The Channel Tunnel.—The scheme for a tunnel under 
the Channel between Dover and Calais is not yet abandoned. 


men at work on the line. 












SEPT. 3, 1880.] 


ENGINEERING. 





183 





—— 


THE IRON AND STEEL INSTITUTE. 


In our notice last week of the meeting of the 
Tron and Steel Institute, at Diisseldorf, we were 
only able to deal very briefly with the first day’s 
proceedings, namely, those of Wednesday, the 25th 
ult, Weare now able to continue our account of 
the proceedings, and in order that this account may 
be more complete it will be desirable that we should 
recapitulate some of the facts already given. The 
meetings of the Institute were held at the Tonhalle, 
Diisseldorf, a commodious building centrally situated, 
and containing a range of concert rooms with a large 
garden annexed, On the first day the meeting was 
held in the larger hall, a handsome and spacious 
room, but one the acoustic properties of which are 
not good when the room is but partially filled. This 
led to some inconvenience, the speakers being very 
imperfectly heard, bat the inconvenience was re- 
medied on the subsequent days, the meetings being 
then held in the smaller hall, and the large room 
being devoted to luncheon. 

As we stated last week, the proceedings were 
commenced on the 25th ult. by a formal reception} 
by the authorities of the district, the President, Mr, 
Edward Williams, introduging Herr Hagemeister, 
the civil governor of ‘the district,.and Herr Becker, 
the under-burgomaster-of the town, Herr Hage- 
meister then addressed the meeting, and welcomed 
the members of the Iron and Steel Institute in the 
name of the district government, He spoke of the 
friendly and satisfactory relations existing between 
the crowned heads of the two countries, and expressed 
his hope that equally firm relations would be estab- 
lished and extended between the people of the two 
nations. ‘The importance of so distinguished a body 
of scientific and practical men connected with the 
iron and steel manufacture visiting these districts in 
which those same industries formed the principal 
occupation of the inhabitants, he considered of the 
highest importance, and he a ge that the visit might 
prove beneficial and agreeable to both the guests 
and the hosts. He further referred to the superior 
position England had for many years past held in 
the production of iron and steel and in the kindred 
trades, but he hoped they would find that great 

rogress had also been made by their German 
ed The President, Mr. Williams, returned 
thanks for the very eloquent address of Herr 
Hagemeister, and then introduced the under- 
burgomaster of Diisseldorf, Herr Becker, who 
in the absence of the burgomaster through illness, 
welcomed the Iron and Steel Institute in the name 
of the town authorities. He remarked that al- 
though the invitation originated with the German 
iron and steel masters, nevertheless the town of 
Diisseldorf joined most heartily in that invitation, 
and he expressed the hope that the visit might not 
only prove interesting, but also be a happy recollec- 
tion to all. 

At the termination of Herr Becker’s remarks, Mr. 
Williams returned thanks for the welcome, and re- 
ferring to the tenor of Herr Hagemeister’s speech, 
he remarked that the Iron and Steel Institute knew 
nothing of politics or nationalities, its only object 
being to promote the prosperity of the industries it 
represented. The time was past when the different 
nations of Europe were isolated from each other; 
there was now free intercommunication, and such 
intercommunication was above all things conducive 
to progress. During the past few years that 
progress had been marvellous, and he had every 
hope that it would continue. He concluded by ex- 
pressing his regret that so much of the high-class 
material now produced by iron and steel makers 
should be employed for the purposes of war, but he 
hoped that a time would come when. that would be 
changed. He then, as we recorded last week, nomi- 
nated on behalf of the Council, and in very warm 
terms, Mr. J. T. Smith, of Barrow, as the next 
President of the Institute. A resolution embodying 
this nomination was then proposed by Mr. Wright- 
son, seconded by Mr. Thielen, and carried by 
acclamation, the nomination being evidently re- 

ed with much favour by the members generally. 

r. Smith, in returning thanks for the manner in 
which his nomination had been received, expressed 
his sense of the honour conferred upon him, and ex- 
pressed his hope that the time duite which he 


should hold office might be oue of great prosperity 
to the Institute. Mr. Samuelson then gave notice 
that at the meeting of the Institute in London next 
Spring he would propose an alteration in the rules 
of the Institute controlling the election of Council. 


Council, and instead of the number being limited 
to fifteen, as at preseut, it was proposed by the re- 
solution of which he gave notice to leave the number 
of the Council unlimited, and to give to the Council 
themselves the power of extending their number as 
they may from time to time consider necessary or 
desirable. No comment was made on the proposi- 
tion at the Diisseldorf meetirg, in fact, it was but 
imperfectly heard, but we venture to say that it is 
one which is scarcely likely to become law. No 
doubt if such a resolution were passed, the Council 
would exercise the power given them to the best of 
their ability ; but the power is not such as should 
be given to any council, and in the long run it 
would be certain to lead to abuses of a very un- 
desirable kind. What is really wanted is an active 
circulation of the members through the Council, 
this being really a necessity for the thorough] 
vigorous management of any scientific body, as a 
older societies than the Iron and Steel Institute 
have of late been finding out. The matter is alto- 
gether one which deserves the earnest attention of 
niénibers of tie Tiistitute. ‘To continue, however, 
hour of the’ Diisseldorf meeting ; Mr. Samuel- 
son’s notice was followed by the formal an- 
nouncement by the secretary that Mr. B. Samuel- 
son, Mr. R. Cassels, and Mr. C. Markham, had been 
duly elected vice-presidents, and Mr. E. Windsor 
Richards, Mr. Daniel Adamson, Mr. G. J. Barker, 
Mr. W. Jenkin, and Mr. W. T. Crawshay, members 
of Council. 

The President, Mr. Williams, then delivered a 
short introductory address. In this address he 
first spoke of the great importance of a satisfactory 
dephosphorising process, such a process being 
capable of vastly augmenting the quantity of pig 
iron available for steel making. Up to the present 
time, however, he remarked that no dephosphori- 
sing process was fairly at work, although Krupp 
had a large plant nearly ready to start. r 
Williams then expressed, on behalf of the Council 
and himself, the great regret which they felt at the 
absence from the Diisseldorf meeting of Mr. A. L. 
Holley, the well-known American engineer and 
metallurgist, who had promised to read a paper at 
Diisseldorf, but who was detained in London by 
serious illness, Referring again to dephosphorisa- 
tion processes, Mr. Williams stated his conviction 
that a satisfactory process of this kind must come ; 
it was only a question of time. ‘The chemical aspect 
of the question to be dealt with was now well under- 
stood, and mechanical difficulties only remained to be 
overcome; the removal of these difficulties was a 
task well worthy of the careful attention of mecha- 
nical engineers. Taken altogether, Mr. Williams 
regarded the progress in iron industry during the 
past few years as highly satisfactory ; there having 
been a great development of economical working, 
and particularly a great saving of fuel had been 
effected by the extensive substitution of steel for 
iron. Comparing the cost of fuel and wages for 
making a ton of iron and steel rails —ae 
from the pig, Mr. Williams stated that ing the 
fuel cost for a ton of iron rails as 100, that for steel 
rails would be but 35, while as regards wages the 
costs were as 100 to 28. Thus the substitution of 
steel for iron rails meant an economy of 65 per 
cent. in fuel, and 72 per cent. in’ wages, Taking 
the present consumption of steel rails in Europe and 
America as 2} millions of tons per annum—and this 
he considered a very moderate estimate—the saving, 
if all these rails were made of iron instead of steel, 
would amount to about 3} millions of tons of coal, 
and to about 3,000,000/. sterling in cost of labour. 
The extended employment of the open hearth plant 
also promised great saving in the future, while a 
very important feature in the new processes of 
manufacture was the great reduction which they 
effected in the severity of the manual labour em- 
ployed. As regarded openings for the more ex- 
tended use of iron or steel, Mr. Williams pointed 
out that iron railway sleepers were now being largely 
used on the Continent, although at present the 
question of cost was preventing their extended use 
in England. He also considered that it was merely 
a question of time for steel to be extensively used 
in shipbuilding, while the employment of mild steel 
for boilers he regarded as of the utmost importance, 
Dr. Siemens bad stated at the recent meeting of the 
Institution of Mechanical Engineers, at ow, 
that it was impossible to burst a boiler made of 
really good mild steel—the plates might be stretched, 
and extensive leakage thus caused at the joints, but 
bursting could not ensue. Taking this view of the 





It was, he said, desired to extend the number of the 





matter, the employment of good mild steel for 


boilers should have an important effect in the pre- 
vention of boiler explosions. a next to the 
foreign meetings held by the Iron and Steel Lnsti- 
tute, he observed that there could be no doubt 
that the interchange of ideas which took place at 
such meetings was productive of great good. In the 
case of their meeting at Liége, in 1873—which was 
the first meeting they held abroad—they had been 
accorded by the King of the-Belgians such a recep- 
tion as he believed had never before been expe- 
rienced by any scientific society at the hands of a 
reigning sovereign, while at Paris, in 1878, their 
reception had been equally cordial. That the meet- 
ing at Diisseldorf would be equally successful there 
was, he considered, no room to doubt. 


THE HARDENING or IRON AND STEEL. 

Professor Akerman’s valuable paper ‘On the 
Hardening of Iron and Steel, its Causes and Effects,” 
was then read, although it had been announced that 
the postponed discussion on it would only be taken. 
It will be remembered that this paper was taken as 
read at the Liverpool meeting last year, while it was 
pga by us zz extenso on pages 59, 77, 139, and 

59 of our last volume. At the last meeting of the 
Institute in London, the discussion was postponed 
in consequence of the absence of Professor Aker- 
man, As the panes had been longin the hands of 
the members, as it was one which could only be 
properly discussed’ by those who had carefully read 
and studied it, it was undoubtedly a mistake to re- 
read it at Diisseldorf, the more so as the paper was 
very lengthy, and from the acoustic propertiés of 
the room was inaudible to the majority of the 
members present. 

The discussion was opened by Dr. C. W. Siemens, 
who testified to the great value of Professor Aker- 
man’s paper, it deriving additional importance 
from the fact of its dealing with a subject respect- 
ing which there has never been a really scientific ex- 

lanation, Carbon, Dr. Siemens considered, pro- 

ably exists in iron and steel, not in two forms, as is 
usually conceived, but in three, the carbon in the 
third form being the hardening carbon, On harden- 
ing taking place this hardening carbon may be 
considered as changing to the graphitic condition. 
If pressure causes steel to be stronger, then the 
practice of dipping by causing pressure due to the 
shrinkage of the outer surface may also be ex- 
pected to give increased strength. As to the exten- 
sion of mild steel, respecting which some remarks 
had been made in the paper, it should be pointed 
out that the value of these extensions depended upon 
the length of the test pieces, Some makers made it 
their practice to test pieces only 2 in. long, and hence 
got marvellous results as regarded extensions. 
Others used a length of 8 in. for their samples, and 
got more trustworthy results, while others again 
used very long bars, such as were employed by Mr. 
Barlow and the Institution of Civil Engineers’ Com- 
mittee on Iron and Steel. It had sometimes been 
suggested that the extension of the drawn out portion 
of the barhould not be included in measuring the 
extension under a given strain, and this suggestion 
was worthy of attention, He, Dr. Siemens, especially 
commended conducting tests of iron and steelso as 
to determine the elastic limit of the material; this 
elastic limit he «regarded as indicating the true 
strength of the metal, and there was great diffi- 
culty in dealing with any subsequent elongation. 
In any case the elongation of the wire-drawn portion 
of the specimen should not be included. ‘l'urning 
next to the question of nomenclature, Dr. Siemens 
stated that the term ‘flusseisen” had been accepted in 
Germany, Sweden, and Austria for very mild steel, 
but in England the term ‘ingot iron” had met with 
ater favour. In any case there was great 
ifficulty in saying where steel was to end and 
ingot iron begins. With regard to the nomenclature 
proposed by Professor Akerman, namely, that the 
name of steel should be applied to metal which 
would harden sufficiently to prevent its being 
scratched by a certain mineral—as for instance fel- 
spar—he foresaw some difficulties, for in some cases 
osphorus enters the place of carbon, and causes 
dness without extensibility. The whole matter 
should he stated be reconsidered. 

The next speaker was Mr, Adamson, who com- 
menced by referring to the great value and com- 

leteness of the paper before the meeting, but who . 
differed from the conclusions of the author respect- 
ing the desirability of attempting to strengthen 
sicel by a hardening or loos ory process, such as 
the immersion in oil ado at Woolwich and else- 
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author he considered a most unfortunate one, as 
with many classes of material—or in fact almost 
invariably—the elasticity of the metal was impaired 
by the dipping process, an increased tensile strength 
being obtained at the expense of a reduced ductility. 
The failures which had taken place in gun tubes he 
considered to support his view. During the past 
few years an increase of ductility was what all steel 
makers had been striving for, and anything that 
would reduce this ductility he considered most un- 
advisable. Moreover, the effects of hardening were 
very irregular, and did not follow any known law. 
The price of first-class steel he regarded as a minor 
matter compared with the quality, and it was 
impossible to secure a first-rate quality without 
systematic investigation. He had himself in pro- 
es series of experiments on the effect of oil 
ardening, and the results which he had so far 
obtained were such that he certainly could not 
recommend the process, but the reverse. As re- 
garded the statement of the elongation of any 
—— of iron or steel, he certainly thought that 
1 elongation, such as that which occurred near 
the point of fracture, should be left out. The local 
elongation depended largely upon the manner in 
which the testing was carried out, time being an 
important element. In round test bars he considered 
that the elongation, in a length of about four 
diameters adjacent to the point of fracture, was of 
no value, and should be omitted from a statement 
of the percentage: of elongation. In the case of 
rectangular test bars the local wire-drawing might 
be considered as extending over an area of the side 
of the bar, equal to about four times its sectional 
area, In the case of hard steels, it was of course 
necessary to go to the breaking load, because there 
was practically no perceptibie elongation before 
fracture, but for soft metals he regarded the limit 
of elasticity as the measure of strength. At the 
same time there was a certain difficulty in defining 
what is meant by the elastic limit, as test bars, which 
had been stretched and then relieved from strain, 
would, if retested, have a higher elastic limit than 
before. Proceeding in this way by reapplying loads 
there would appear to be no limit of the elasticity, 
for the elasticity would be as perfect just before 
fracture as with much lighter loads. 
Mr, J. W. Spencer, of Newcastle, next corrobo- 
rated the remarks of Professor Akerman, as to the 
bable existence of carbon in steel in a third state. 


is attention had some time ago been called to the ap. | 
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| parent contradiction between the results of practice 
| and analysis in the case of some large shear blades. 
In this instance the results of the colour test of the 
ingot showed apparently a mild steel too soft for its 
purpose, but on tempering the blades made from it 
they turned out to be hard. This occurring fre- 
quently caused him to go more fully into the matter, 
and to have analyses carefully made at the different 
stages of manufacture. The result was that he 
found that a large part of the carbon which existed 
in a graphitic state in the ingot was changed into 
combined carbon on the ingot being subsequently 
worked and hardened, hammering alone effecting 
a considerable change. ‘This is shown by the 
following Table, showing the effect of hammering 
on the condition of carbon as ascertained by the 
analysis of drillings : 
Percentage of Combined Carbon. 


No. of Sample. In — After Hammering. 
1 0.7 0.91 
2 0.80 0.94 
3 0.75 0.92 
4 0.76 0.80 


Moreover, even in the ingot itself more graphitic 
carbon was found at the centre than towards the 
outside, Mr. Spencer also went on to state that 
during the numerous experiments conducted at the 
works of his firm to show the various conditions of 
carbon existing in steel subjected to different treat- 
ment by hammering, hardening, and annealing, their 
chemist had been much struck by the discrepancy 
between the total carbon found by adding the 
graphite to the combined carbon, as shown by the 
colour test, and that found by combustion respec- 
tively. On investigating this matter carefully 
during a number of experiments he found that there 
was always a proportion of carbon existing in a state 
which was not graphitic, and which could not be 
shown by the colour test, and this proportion, more- 
over, was found to increase according to the amount 
of carbon in the steel, and the rapidity with which the 
latter is cooled, Even steel in a worked state was 
found to contain a small amount of carbon existing in 
this third condition, as was shown by results of some 
analyses which Mr. Spencer placed before the meet- 
ing. Mr. Spencer added that he was glad to give 
the results of these experiments in support of Pro- 
fessor Akerman’s statements, although he would 
submit that the explanation of the matter was some- 
what different to that given by the author of the 
paper under discussion. His (Mr. Spencer's) ex- 














planation was that during the molten state there 
existed a definite compound of carbon and iron—a 
carbide of iron—which could be fixed in certain pro- 
portions according to the rate of cooling, but which 
was unstable and decomposed during slow cooling. 
In conclusion, Mr. Spencer testified to the value of 
Professor Akerman’s paper, and expressed his hope 
that it might be as thoroughly discussed as it deserved 
to be. 

The next speaker was Mr. Snelus, who commenced 
by referring to the difficulty under which he dis- 
cussed the paper, it being some months since he 
read it in print, and it being inaudible to him when 
read at the present meeting. With reference to 
Professor Akerman’s proposition that carbon may 
exist in steel in three states he (M. Snelus) suggested 
that this carbon might exist as carbonic oxide in an 
occluded state, any gas so occluded being entirely 
distinct from that which might be enclosed in any 
bubbles. He desired most strongly to direct atten- 
tion to the important difference between gas con- 
tained in such bubbles, and that actually occluded 
in the metal. A gas might exist, he pointed out, in 
an occluded state in vastly greater quantities than 
that contained in any cells, or honeycomb. He 
believed that asa matter of fact gases are contained 
in steel in this occluded state, the quantities varying 
with different conditions, and being particularly 
affected by the temperature at which the metul is 
produced. At the end of a Bessemer blow there 
was always about a tenth of one per cent. of carbon 
found by chemical analysis to exist. Possibly steel 
which has been hardenedin oil sets free some occluded 
gas, the carbon entering into physical combina- 
tion. He might be wrong in his surmises but the 
matter appeared to him certainly worth while follow- 


ing up. 
{Mr Edward Riley, who spoke next, remarked that 
Professor Akerman’s paper dealt with a matter 
respecting which very little was known. As re- 
garded the colour test it was undoubtedly not 
always trustworthy, it showing under certain con- 
ditions a great discrepancy with the results of accu- 
rate analysis. He commended Mr. Snelus’s sug- 
gestion, and expressed his belief that we must look 
to the occlusion of gases to account for many matters 
relating to the behaviour of steel, as instanced by 
certain recent failures, In fact, analysis to be of 
real service must go further than was now usual. 
Mr. John Parry differed from the views taken by 
Mr. Snelus, and stated that he believed that car- 
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bonic oxide existed in steel only in a state of me- 
chanical mixture, and that it was not occluded. He 
had himself obtained carbonic oxide from an ingot 
which was found to be not capable of occluding that 
gas. As regarded the carbon which existed in steel 
without affecting the colour test, it was probably 
present in carburetted hydrogen. ‘The presence of 
carbonic oxide mixed with the metal he considered 
to be due to the action of the air blown through. 

Professor Akerman, in replying briefly to the 
discussion, expressed his belief that Mr. Adamson 
might be right as to the general inadvisability of 
hardening, but that the process gave strength under 
certain conditions. A cordial vote of thanks having 
been accorded to Professor Akerman for his paper, 
the meeting was adjourned until next day. 


Tue DijssELDorF EXHIBITION, 


. After partaking of lunch, which had been hospit- 
ably provided at the Tonhalle by the owners of the 





_ 2Metvres 





inviting works, a large number of the members pro- 
ceeded to the Diisseldorf Exhibition, while others 
visited various works in the neighbourhood, We 
have no intention of speaking at length here re- 
specting the Diisseldorf ibition, as we have 

ready dealt with many of its features in inde- 
pendent articles, and others will be noticed in due 
course. Of several of the works thrown open in 
the neighbourhood of Diisseldorf also we have 
already given an account (vide pages 174, 175, and 
176 of our last number). Of some of the other 
works visited, tbe demands upon our compel 
us to defer any notice until next week. On the 
evening of Wednesday the annual dinner of the 
Institute took place at the Tonhalle, and was very 
largely attended. 


Iron INDUSTRY IN GERMANY. 
On the proceedings being resumed on Thursday 
the 26th ult., the President introduced Herr von 





Bardeleben, who then addressed the meeting, 
and welcomed the members of the Iron and Steel 
Institute on behalf of Herr Maybach, Minister of 
Public Works, who, he said, regretted very much 
that he was prevented from being present at the 
meeting in consequence of seoeing work, but who 
followed the proceedings with the warmest interest, 
and wished them all possible success, He assured 
the meeting of the great satisfaction which their 
decision to’ hold the annual general meeting of the 
society in Diisseldorf had given to all persons inte- 
rested, and that the pleasure and satisfaction was 
two-fold; firstly, because it was a proof of the 
existing friendly relations existing between the two 
nations, which he hoped would be tied closer by this 
meeting ; and secondly, he saw in this visit an acknow- 
ledgment of the industrialim and of the satis- 
factory results gained in the iron and steel industry 
of Rhenish Prussia and Westphalia, As regarded the 
iron and steel industry, he regarded England as not 
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only their master but that of most other nations, and | ported by saying that lines on his system, laid down | a very 1 experience in the casting of railway 
in Holland and Russia, had proved a success, and | chairs, and he found that even with the ordinary 


he expressed the hope that the representatives of so 
influeutial a body as the Iron and Steel Institute 
would leave Diisseldorf satisfied with what they had 
seen there. He also hoped that the members would 

rtake, besides the earnest business matters, in the 
jovial and social life of the Rhenish district, and 
after returning home would remember with pleasure 
the days spent here. 

The President having returned thanks to Herr 
von Bardeleben for his welcome, a paper by Dr. 
Hermann Wedding, on “Iron Industry in Ger- 
many ” was then partially read by the author who, 
however, condensed it by explaining verbally the 
various valuable maps and diagrams, by which the 
data it contained were graphically illustrated. The 
paper itself, which is one of special interest, ap- 
peared partially in our last number, and we conclude 
it this week. No discussion followed the paper, 
but a hearty vote of thanks was accorded to Dr, 
Wedding. 

Tue DEPHOSPHORISATION OF IRON IN THE CONVERTER. 

The next paper read was one by Mr. Massenez, of 
the Hoerde Works, ‘*On the Dephosphorisation of 
Ironin theConverter,.” This was a paper dealing with 
a subject of special interest at the present time, and 
we give it in extenso in the present number. At the 
suggestion of the President the discussion of this 
paper was postponed until the following day, in 
order that prior to its taking place the members 
might have an opportunity of — dephos- 

horisating process in use at the Rhenish Steel 

orks at Meiderich, which were to be visited on 
Thursday afternoon. 
InON PERMANENT Way. 

The paper, by Geheimrath Griittefien, ‘‘ On Iron 
Permanent Way,” was then read, Of this some- 
what lengthy paper we commenced the publication 
last week, ig we give a further portion in the 
present issue. The discussion on this paper was 
commenced by Herr Harmann, who spoke in Ger- 
man, and who thanked the author for favourably 
mentioning his system of iron permanent way. The 

neral adoption of iron permanent way he (Herr 

armann) considered to be certain, and it was a most 
important subject both from the point of national 
economy and for the iron and steel industry. It was 
further a matter of international importance, for in 
no direction could iron and steel be used in such 
enormous quantities as for this purpose. ‘The Ger- 
man members of the Institute had therefore special 
reason to be grateful to the Council for intro- 
ducing this ‘important question for discussion. 
The introduction of iron permanent way was natu- 
rally slow, because the chauge from wood to iron 
was an expensive one. ‘The remark of the author, 
that the rapid introduction of iron permanent way 
would materially affect another branch of industry, he 
could not himself endorse. Herr Harmannthen dwelt 
at some length on the great importance the question 
asap seme for the iron and steel industry, and claimed 
or Germany the honour of being pioneers in this 
direction, since the first iron sleepers ever rolled 
came from the works of New Shottland, near Steele- 
on-the-Ruhr, and were there rolled under his own 
managership. Since then he had paid considerable 
attention to this subject, His early experiments he 
based on the results obtained by Hartwich and Hilf, 
and he took the opportunity of expressing his best 
thanks to a number of experienced gentlemen from 
the Hanoverian and Berlin State Railway, and the 
Ministry for Public Works in Prussia, represented 
by Herr Oberbaurat Schwedler, for the readiness 
with which they had always given him every assist- 
ance and advice in their power. He would not 
speak of the merits of the different systems at pre- 
sent in use in Germany ; the result would best be 
able to decide this. He then spoke of iron perma- 
nent way with longitudinal sleepers, which he 
divided into three classes—rail and sleeper in one, 
two or three parts. The first he considered too rigid, 
liable to strains and difficult to lay down, in the last 
the connexion is rarely, if ever, a solid and sub- 
stantial one, and he therefore preferred the system in 
which rail and longitudinal sleeper are separate, 
and consist each of one piece. He spoke in favour 
of the longitudinal system on the ground that the 
joint is supported throughout, and shocks are there- 

y avoided, while in cross sleepers there is a constant 
beating and bending, which injures both rail and 
tyre. She maintained that a well-designed, well- 
laid, and well-drained longitudinal system, rail and 
sleeper separate, offers a smooth level road, and the 
lavgest possible safety in woking, and this he sup. 


cost very a little for maintenance. He then showed 
a few specimens of his permanent way for both 
longitudinal and cross sleepers. We annex an en- 
graving showing the longitudinal sleeper system. In 
conclusion, he expressed the hope that in a few 
years the members of the Iron and Steel Institute 
would on their journey to the meetings pass over 
no lines on which the permanent way consisted of 
any other material but that which gave the name 
to the Institute. 





The next speaker was Mr. Charles Wood, who 
hoped that his German friends would not regard his 
remarks as anything more than a fair criticism on 
the paper which had been read ; he was bgp ap 
avxious that they should not be regarded merely as 
the observations of a rival inventor. The longi- 
tudinal system of sleepers had been well tested in 
England; in 1850 the Barlow rail was laid some thou- 
sands of miles; but as the traffic increased and weight 
of rolling stock became greater, the permanent way 
so laid was found wanting. In 1852 long lengths of 
line were laid with other sections, and these ulti- 
mately failed, as they could not be kept right. In 
some cases where the longitudinal sleepers had been 
used a strip of wood was laid between the rail and 
sleeper, but this was found to be of not much service ; 
when heavy traffic combined with high speed has 
to be dealt with, the longitudinal system will not 
answer, the rail or sleepers always tilt. The durability 
obtained depends in any case upon the weight of the 
traffic. In the system of iron sleepers used on the 
Continent which he had examined, he had found 
that there were about twenty-two pieces per lineal 
yard, and the fastenings could not be kept tight. 
In the case of English lines having trains run- 
ning every five minutes, or even more frequently, 
it would not be possible to keep up such a construc- 
tion of permanent way. Moreover, the longitudinal 
system was accompanied by special difficulties in 
renewing any given lengths, as these in the case of 
curves had been specially prepared for their places. 
With cross sleepers there was a thoroughly good 
support of the rail laterally, and any sleeper could 
be replaced anywhere. The construction of iron 
permanent way should be such that skilled labour 
need not be employed for laying it. In the care 
of his own sleepers, should one be damaged by an 
engine running off the line, it could be taken up by 
any smith and repaired. On the North-Eastern 
Railway where some of his sleepers were in use, 
two lengths had been removed and relaid in fifteen 
minutes. As to the tendency of cross sleepers to 
shift eudways, he stated that there were on the 
North-Eastern Railway two sharp curves, such as 
he had never seen in Germany, and over these 
curves 160 to 200 trains, weighing over 409 tons 
each, passed daily, and even under this traffic there 
had been no shifting. He also stated that there 
were no signs of rust, and he had found that iron 
sleepers under arunning road do not rust if the road 
is kept moderately well drained. He had had an 
opportunity of examining some Barlow rails which 
had been in use in Spain over twenty years, and in 
many cases the scale was not off them. Theauthor 
remarked in his paper that different systems had 
different advocates ; this was so, but he certainly 
could not see any sound reasons for advocating the 
longitudinal system. 

r. Martin, of Blaenavon, next described to the 
meeting Mr. Brown's sleeper, in which cast iron 
chairs are cast on to a flat wrought-iron plate 
forms a sleeper and cross-tie. ‘The flat plate is 
perforated ut the chair seats, and being shened in the 
moulds the cast iron runs through the perforations, 
thus interlocking with the wrought-iron plate. A 
gocd wor of these sleepers had, Mr. Martin stated, 
been put down in collieries and had done well, while 
some aleo had been laid on the Monmouthshire Rail. 
way. With reference to this combination of cast and 
wrought iron, Mr. Charles Wood observed that it 





appeared to him to have many faults. He had had 


chairs there were many wasters, If two chairs had 
to be cast on to a wrought iron plate, every bad 
chair would mean the spoiling of the whole sleeper, 
while there would be great difficulty in so casting 
the chairs on to the sleepers as to secure the neces- 
sary accuracy of gauge. 

Mr. Marsh, who spoke next, regarded the question 
of longitudinal versus cross sleepers as one more 
fitted for discussion at the Institute of Civil Engi- 
neers than at a meeting of the Iron and Steel Insti- 
tute. In former times the longitudinal system of 
permanent way was not altogether given up for the 
causes mentioned by Mr. Wood, but for other 
reasons. For a road carrying light traffic, or for 
sidings, the Barlow rails made one of the best perma- 
nent ways ever proposed, but under heavy traflic 
there was certainly a difficulty in keeping the joints 
right. This, however, had been partially got over. 
There was also some difficulty in renewing a longi- 
tudinal sleeper round a curve. On the whole he 
did not believe that an iron permanent way would 
prove cheaper than wood. The combination of cast 
and wrought iron, described by Mr. Martin, he con- 
sidered good, and he saw no reason why an iron per- 
manent way should be all wrought or all cast iron, 

The next speaker was Mr. Jeremiah Head, who 
stated that as there were probably not many pre- 
sent who had inspected Mr. Wood’s permanent way 
on the North-Eastern Railway, and as he had had 
the opportunity of doing this frequently during the 
past two years, he might say a few words respect- 
ing it. He had carefully examined the road when 
a train was passing over it, and had found that the 
elasticity was as perfect as that of the adjoining 
road laid on wood sleepers; with the iron sleepers 
there was slightly more difficulty in packing than 
with the wood, but the difference was not suffi- 
ciently great to be of importance. The keys in the 
ease of Mr. Wood’s sleepers kept in place well, and 
there had only been one or two cases of slipping. 
The rails also were maintained well in level, the 
necess*ry cant being given by curving the sleepers 
longitudinally, this curving or camber being well 
maintained. The sleepers on the North-Eastern 
Railway were laid in forge ashes, which had been 
found very destructive to wrought-iron gas and 
water pipes, but the sleepers showed no corro- 
tion whatever. There was only a slight rust on 
them, formed when they were first laid. There 
were also no sigus of sliding endways, and the 
platelayers had informed him that no such sliding 
took place. On the other hand, it was only right 
that he should speak of what he considered the weak 
points of Mr. Wood’s system. The clips as now made 
were of wrought iron, and had to go through 
several processes in manufacture, and they had 
also small shoulders bearing on the sleeper; they 
would be better, he considered, if made of malleable 
iron or cast steel, as the shoulders could then be 
made of any desired bearing surface; the small 
shoulders were apt to give in time. He added that 
he could not help being struck with the elasticity of 
the fish-joints in all systems of. permanent way. 
At the joints there was a most excessive deflection. 
On the Continent more attention appeared to have 
been paid to this point than in England, forhenoticed 
that extra deep fishplates were used. Mr. Wood's 
system had not so far as he knew yet been used at 
points and crossings, and no system of iron per- 
manent way could be regarded as perfect until it 
had been so applied. He believed that iron would 
finally be used instead of wooden sleepers. In the 
early days of railways, Stephenson suggested the use 
of wood instead of stone blocks to get elasticity, but it 
had now been proved that this necessary elasticity 
could be obtained with wrought-iron sleepers. ln 
comparing wrought-iron with wood, the first 
cost of the sleepers should not only be considered, 
but also the cost of relaying, which would be Icss 
with iron than with wood. The recent accident on 
the North-Eastern Railway, due to a portion of the 
permanent way being fixed by single spikes on 
wooden sleepers during relaying formed a strong 
instance of the advisability of having to relay the 
permanent way as seldom as possible. 

In reply to the remarks of Mr. Head, Mr. Wood 
stated that he had used cast steel clips, but they 
had not answered satisfactorily, they were some- 
times brittle and they cost 20/. per ton; if made 
of wrought iron as at present, the cost was 
only 20s. per ton more than the sleepers for rolling, 
and 40s. to 50s. per ton for the other opera'ion®. 





The clips had no tendency to rise up. He had had 
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an opportunity of examining many of these clips 
after they had been exposed to heavy traffic for 
some time, there was no appreciable wear apparent, 
and they were used again when the sleepers were 
relaid after having worn out a set of steel rails, 
Herr Griittefien did not make any observations in 
reply to the discussion, but the President, in pro- 
posing a vote of thanks for the paper, took occasion 
to remark that as an iron and steel manufacturer, 
he was glad to hear the general expression of opinion 
that iron permanent way was the thing of the future. 


Pic Iron Maxine In Germany, 

A paper by Herr J. Schlink, of Mullheim-on-the- 
Rubr, on “‘ Pig Iron Making in Germany,” was then 
read by Mr. Pink, of Hoerde. This paper we shall 
publish ix ertenso in a future number. At the 
conclusion of Herr Schlink’s paper, the President 
stated that as it dealt chiefly with statistical 
data it did not perhaps afford much scope for dis- 
cussion, but there were still some points on which 
he would like to say a few words. He had himself 
never known pig iron made in England with such a 
small quantity of coke as 18 cwt. per ton. He 
believed that at the present time no one was making 
it with a consumption of 20 cwt. per ton extending 
over long periods, although such economy might 
exceptionally be attained. 

With regard to this Mr. I. Lowthian Bell ob- 
served that the fuel consumption depended greatly 
upon the quality of iron produced; in some parts 
of the Continent charcoal iron ha been produced 
with a consumpion of 12cwt. to 4ewt. per ton 
of pig, and bearing these figures in mind he must 
either conclude that charcoal is a better fuel than 
coke, or that it was possible to work with a 
low coke consumption. Professor Tunner had 
placed at his disposal a number of analyses, but 
these at first had not enabled him to solve the diffi- 
culty. At length he concluded that the low con- 
sumption was simply due to the different quality of 
the iron. In the blast furnace the fuel had to reduce 
the phosphorus, sulphur, and silicon, and it also in 
some cascs had to liquefy exceptionally large 
quantities of slag. Professor Church, of the United 
States, had lately written an article on the small 
consumption in charcoal furnaces, and this paper had 
been gent to him for reply. Until he had examined 
the American furnaces he had no opportunity of 
comparing furnaces using charcoal with those at his 
own works and those in Sweden. When, however, 
he had compared the charcoal and coke furnaces in 
the United States, he found that under similar con- 
ditions as to the ore, &c., the performance of each 
was practically the same. 

The next speaker was Mr, E. W. Richards, who 
stated that in England iron was now being re- 
gularly made at Messrs. Bolekow, Vaughan, and 
Co.’s works at Middlesbrough, with a consumption 
of less than 19 cwt. per ton of pig. This result 
was obtained with three furnaces each 95 ft. high 
and 25 ft. and 23 ft. in diameter. Several thousand 
tons of Bessemer pig had been made with this con- 
sumption. Mr. J. 'T. Smith, of Barrow, said that such 
economy had, he regretted to say, not been attained 
at his works, where they at present used about 
21} cwt. per ton of pig. 

Confirming Mr. Richards Mr, E. A, Cowper 
stated that the consumption had been reduced to 
19 cwt. in some of the Cleveland furnaces using very 
hot blast. At the conclusion of Mr. Cowper's re- 
marks, a vote of thanks was accorded to Herr 
Schlink for bis valuable ps r. 

With the discussion of Herr Schlink’s paper, the 
proceedings of Thursday were brought to a conclu- 
sion, and after luncheon, provided as on the previous 
day, by the German iron trade, the members pro- 
ceeded to the station of the Cologne-Minden Railway 
Company, where a special train was waiting to 
convey one y to the Rhenish Steel Works at 
Meiderich, and the Phoenix Works at Rubrort, 
and a second party to the Gutehoffnungshiitte at 
Oberhausen. Of these latter works we gave some 
particulars the week before last (see page 144 ante) 
while with the former excursion we must deal in a 
future issue, the demands upon our space preventing 
us from doing so this week. In the evening, on the 
return of the special train to Diisseldorf, the members 
were invited to take part in a féte at the Zoological 
Gardens (the Exhibition grounds) which had been 
specially illuminated for the occasion. 


THE DEPHOSPHORISATION OF IRON IN THE CONVERTER. 


_ On Friday morning the 27th ult., the proceed- 
ings were commenced by the discussion of Herr 


Massenez’s paper read the previous day. This 
discussion was opened by Professor Tunner, who 
stated that his experience of the new process had 
been described by him in a pamphlet which he 
published some time ago; but he would nevertheless 
touch upon one side of the question, which though 
not directly one for that Institute, was still a most 
important one, namely, the question of economy. An 
exact statement of comparative cost with the acid 
and basic processes was very difficult, most of the 
works at present running the basic process not 
being specially built for it, and 1 conditions 
having great influence. He could only speak about 
those works in which some months ago he had seen 
the process in actual practice, and his opinion was, 
that the process had a future, one of its principal 
advantages being a higher temperature in the 
Bessemer converter, and thus giving the opportunity 
of ears a softer metal than by the acta process. 
Softer metal is much required at present, and it was 
this point which secured the progress and more 
general adoption of the basic process. He then 
entered upon the question whether it would be 
practically possible to adopt the process for harder 
metal, and stated that from a chemical point of view 
this could be attained by adding at the latter part 
of the process sufficient spiegeleisen. There was, 
however, some difficulty about this, since with the 
introduction of spiegeleisen the product was of an 
uncertain purity owing to impurities in the spiegel. 
This objection he did not however consider a serious 
one, and he stated that for instance at the Rhenish 
steel works, rails, tyres, and other hard metal were 
produced by the basic process, As to which process 
would be the cheaper for different works that was 
a difficult question to decide and largely depended 
on local conditions. There was at present one dis- 
trict, namely, Solingen, in which the basic process 
was already carried out economically, and in time, 
through improvements in the details of the process, 
its adoption would he thought increase. A 
difficulty which Professor Tunner dwelt upon was 
the elimination of sulphur; this elimination, he 
remarked, took place principally in the blast fur- 
nace, and much had been done in this direction 
during the last ton pees by the addition of lime 
and basic slags, still, with poor earthy ores con- 
taining sometimes only 30 per cent, of iron, and 
much silicon, the difficulty increased. Up to the 
present, pig iron used for the basic process had 
generally been sorted, so has to have phosphorus, 
sulphur, and silicon in suitable proportions, With 
pig containing little sulphur, such as that from Ilsede 
ores, there is no difficulty, but with Luxembourg pig, 
too much sulphur remained in the ingot. He, how. 
ever expressed the hope that this difficulty would be 
in time overcome, and the process would be largely 
adopted ; although he was from Styria, were ores 
were good, and his wish was therefore unpatriotic, 
he still wished as a scientific member the best success 
to the process. 

Mr. Samuelson next asked for some information 
as to the elimination of sulphur in the blast furnace. 
A discussion then arose as to the means by which 
sulphur could be eliminated, and Professor Tunner 
was asked his opinion. He said, not only should 
the sulphur be reduced in the blast furnace az much 
as possible, but it could also be eliminated in the 
converter towards the end of the blow by the 
addition of spiegel and ferro-manganese, which, how- 
ever, caused much oxidation, and thereby increased 
the cost of the process, If sulphur was reduced 
down to 0.3 per cent, in the blast furnace, all would 
go well with the basic process in the converter, 

Dr. Wedding, who spoke next, laid before the 
members the results of a number of analyses of Bes- 
semer charges worked on the Thomas-Gilchrist pro- 
cess at Hoerde, and at the Rhenish Steel Works. 
These analyses had been made by Professor 
Finkener, of Berlin, and had been handed by him 
to Dr, Wedding to lay before the meeting. The 
data were as follows: 
Final Slag of Hoerde Charge No.31 About 3.1 Cent. 
Metallic ~ Swag separated ope. this Slag. 
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In reference to the figures given for FeO, Fe,O,, . 
and CaS, it may be remarked that in place of CaS 
more or less FeS may be present, and although the 
total quantity of iron is accurately ascertained, the 
amounts of Fe,O, are probably higher, those of 
FeO probably proportionately lower. 

Rhenish Steel Works, near Ruhrort, Charge 125. 
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Final Slag of Charge 125. About 7.36 per Cent. Metallic 
Iron, containing 0 92 per Cent. Phosphorus were sepa-~ 
rated from this slag previously. 
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iven are of much interest and 
value, the samples ing drawn at very short 
intervals and analysed with great care, 
Mr. I. Lowthian Bell next observed that he 
agreed with Professor Tunner that the point now 
chiefly to be considered was the commercial aspect 
of the question ; he thought that enough had been 
eaid respecting the chemical side. As regarded the 
manner in which the basic process had been received 
it was vastly different to the reception accorded to 
the Bessemer process when that was first intro- 
duced, Mr. Bessemer read a paper on ‘ Making 
Iron without Coal” before the British Association in 
1856, but there was no record of the discussion in 
the Transactions of that Association. What the 
ironmasters then thought of the process, however, 
was not of much importance as, twenty-five years 
ago, the English ironmasters were, as a rule, not 
scientific men, and in the main had some contempt 
for science itself. ‘The Iron and Steel Institute had 
done a great deal in ventilating the phosphorus 
uestion, as had been shown by the attendance of 
the foreign visitors at their meetings; he only hoped 
that in this matter English ironmasters had done as 
much for the foreigners as they had done for them, 
As matters now stood they were brought face to 
face with the commercial aspect of the question, and 
he trusted that some information on this point 
would be forthcoming at the present meeting. Pro- 
fessor Tunner had estimated that the saving by the 
adoption of the basic process would effect about 20s. 
per ton. This seemed, however, far beyond the esti- 
mate—and, as some thought, the sanguine estimate— 
of the inventors, but he was willing to admit this 
saving, though he remembered, and no doubt many 
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extra 6 per cent. of waste included the loss due to 
remelting. At Angleur the waste was but 13 per 
cent. and at Creusot under 13 per cent. with the 
basic process, and this amount of waste left no room 
for supposing that there was an extra waste of 6 per 
cent. The cost of lime might be put down at 3.4 
francs per ton, but this cost would depend upon the 
locality. At Hoerde and elsewhere at least one-half 
of the basic cinder was returned to the blast furnace, 
and this saved the lime used. so that allowance must 
be made for this saving. With regard to the excess 
of spiegel said to be required in the basic process, 
he believed that no such excess was n . At 
the Rhenish Steel Works 7 per cent. of spiegeleisen 
containing 10 per cent. of manganese was added in 
the case of both the acid and basic processes. At 
Angleur no extra spiegel was used, and this was 
‘also the case at itkowitz, The extra cost 
could not therefore be put down at 4 francs per 
ton. Dr. Siemens had doubted if pig iron contain- 
ing 0.1 per cent of silicon had been made in Great 
Britain, but he could speak of pig with under 0.2 
per cent. of silicon having been mide by an iron- 
master now present. In Luxembourga _ a 
tity of iron containing under | percent. of silicon. 
was produced, and this was the cheapest iron made. 
As regarded the question whether under 1} per 
cent. of silicon and } per cent. of sulphur could 
be produced commercially, the answer must be 
made in the affirmative. With a ‘‘limey” slag 
and a high temperature the blast furnace will 
reduce sulphur, but Dr, Wedding's analyses had 
shown that 66 per cent. of the sulphur could be 
removed in the converter, and therefore if the pig 
iron contained .3 per cent. of sulphur, this propor- 
tion would be reduced to .1 per cent. in the converter. 
Steel with this quantity of sulphur was quite suitable 
for rails, while with a heavy percentage of manga- 
nese, sulphur coukl be still further removed, al- 
though under .3 or .4 per cent was desirable. An 
acid lining generally required extensive repairs after 
from 100 to 200 charges, this necessitated a stop- 
page of from two to three days. ‘This was got 
over by arranging the ready renewal of parts of 
the vessel, Mr. Holley had now perfected arrange- 
ments for enabling a portion of the vessel for the 
basic process to be replaced by a duplicate in three 
hours, The arrangement had already been planned 
for two works now in course of erectioa, in which it 
was intended to produce 90,000 tons per year from 
two pits, In explanation of the fact that both the 
acil aud basic processes were being carried out 
at the Rhenish Steel Works it had been stated 
by Professor Tunner that the steel produced by the 
basic process was not yet reliable for high qualities. 
This, however, was not the case. The fact was 
that if both pits were kept going on the basic 
system the production of the works woull be too 
much reduced, and for this reason one pair of con- 
verters was kept going with the acid linings. Dr. 
Siemens had referred to the difficulty in removing 
slag, and he therefore thought it desirable to P ee on 
record that Dr. Siemens had foreseen the effect of 
basic linings in open-hearth furnaces, 

In reply to the above observations of Mr. Thomas, 
Mr. I. Lowthian Bell asked if there was not another 
way of looking at the question of cost. Mr, Thomas 
had limited himself to charging for the extra pig iron 
used, but let it be supposed that a commencement 
was made with 100 tons of pig iron; this with 18 
per cent. loss would yield but 82 tons of steel, 
whereas by the acid process there would be a yield 
of 88 tons, the loss being thus 6 tons of steel worth 
some 5/, per ton. Thus the loss would amount to a 


charge of °* ae = 84s, per ton of steel pro- 


duced by the basic process. 

The next speaker was Mr. E. W. Richards, who 
remarked that if a suitable iron for the basic pro- 
cess can be readily made in the blast furnace why 
should the iron be remelted; he had thought that 
one of the objects of remelting was to reduce thé 
percentage of silicon, about } pe cént. being so got 
rid of. in reply to this Herr Massenez stated that 
with white iron it was necessary that the metal 
should be very hot, in fact hotter than they obtained 
it from the blast furnace. With the ores used at 
Hoerde the iron from the blast furnace was sluggish, 
end hence the pig was remelted. To give the 
necessary fuel in the converter, to bura out the 
phosphorus, he was using pig with } per cent. of 
silicon, With too high a final temperature in the 
converter there was a loss of iron. 

Next, in response to an inquiry from the Presi- 
dent as to the iron referred to by Mr. Thomas, it 


was stated by Mr. W. Whitwell that he had for 
some months past been giving attention to the 
manufacture of pig iron suitable for the basic pro- 
cess. He learnt the analysis of some iron which has 
been used in Germany, and he had since made 
about 10,000 tons of pig, containing, on an aver 

of ten analyses, Si 0.14, S 0.099, P 2.951, and Mao 
0:317. This pig was not made from Cleveland ores 
alone, but from a mixture of Cleveland iron with 
some foreign ores aud cinder. Roughly the mixture 
was one-balf cinder, one-quarter Cleveland, and 
one-quarter foreign ores. His firm bad at their 
works an enormous accumulation of cinder of a 
special kind, and to this cinder they added whatever 
foreign ores analysis might show to be wanting. He 
did not regard the pig as yet entirely satisfactory ; 
he desired more manganese, but had been afraid to 
damage his farnace, At the present meeting, how- 
ever, Dr. Wedding had informed him that it would 
be safe to add manganese, and he should do this in 
future. The result he anticipated would be satis- 
factory, and he believed that his iron would be fit 
to use direct from the blast furnace. It was a very 
hot running pig, and the slag was limey, being about 
the same as that of grey foundry iron. 

Mr. Thomas next rose to correct some of the 
statements made by Mr. Bell as to the mode of 
calculating the cost of the loss in the basic process. 
If the loss was counted as steel, then some of the 
detailed items of cost, such as lime, &c., must not 
be charged, a3 they were included in the steel cost. 
It would not do to make these charges twice over. 
He believed that according to Professor ‘lunner's 
dats the saving effected by using the basic process 
might be fairly taken as 16s. 6d. per ton. 

The next speaker was Mr. E. Riley, who remarked 
that there was a great difference between English 
and foreign spiegeleisen, while he added that 
sulphur caunot possibly exist in spiegeleisen, and 
thas in any case the percentage of phosphorus 
carried into the iron by the addition of the 
spiegel was almost infinitesimal. At Dowlais 
they were making their commonest pig with a high 
percentage of phosphorus, but no silicon and no 
sulphur. With the furnaces he had at work there 
was no difficulty in making pig withoutsilicon. As 
for sulphur in steel, some of the very best rai's con- 
tained from 0.1 to 0.15 per cent., and this was not 
too high ; the only difficulty was in rolling the rails, 
particularly if they were flanged. 

Mr, D. Adamson, remarked that it was very 
difficult with Lincolnshire ores to get anything ].ke 
0.2 per cent. of silicon. At the Lincolnshire works 
in which he was interested, however, they were 
using a manganiferous limestone found in conjunc- 
tion with the ore, and they were adding silicious 
ores, the resulting pig containing about 2 per cent. 
of silicon. Whea they used Lincolnshire ores alone 
the silicon fell to 0.1 per cent. 

Mr. Soelus, who spoke next, maintained that there 
was no advantage in remelting phosphoric pig with 
a view of getting a hotter metal. At his works 
they used both plans, and the iron from the blast 
furnace was hotter than that from the cupola. In 
fact, when they used remelted iron, they had to 
employ a higher percentage of silicon t» get an 
equally hot blow. There was no difficulty in using 
direct from the blast furnace a pig low in silicon if 
it was high in manganese. 

The President, in concluding the discussion, ob- 
served that he desired to say a few words ia favour 
of the old iron masters who had been spoken of so 
slightingly by Mr. Bell. Mr. (now Sir Henry) Bes- 
semer’s paper was read at Cheltenham, in 1856, on 
a Tuesday, and on the following Friday hs had 
made some metal by the Bessemer process at Dow- 
lais, following the description given in the Zimes. 
Oa the Saturday two bars of iron made by the 
Bessemer process were rolled. They thus had not 
lost much time in trying the process, but he was 
bound to say that they tried it with a view of prov- 
ing Mr. Beseemer to be wrong. He was, however, 
right, and the Dowlais Company took a license to 
work the process, although it was true that they 
did not do anything further until the process was 
perfected. It was very encouraging to hear that so 
much progress had been maie with the basic pro- 
cess. As he had remarked before, the chemical 
aspect of the question was now clear, and the me- 
chanical difficulties ap to be in a fair way to 
be overcome, but the commercial results were still 
doubtful. In England they had yet enormous stores 
of hematite iron which could be so!d at much lower 
prices than at present, The transport charges by 





rail should als> be much reduced, He remembered 





that ag | years ago Sir Henry Bessemer had pro- 
phesied that steel rails would be sold at 6/. per ton, 
and he was then thought to be talking wildly. Re- 
cent events had, however, shown that he was well 
within the mark. He (Mr. Williams) had got 
into trouble by suggesting at the Middlesbrough 
meeting 8/. per ton as a probable future price for 
steel rails, As to the mode of estimating the cost 
of the basic process he agreed with Mr. Bell. 


THe Coa AND Coke InpDustry oF RuINELAND 
AND WESTPHALIA. 

A paper by Dr. Gustav Natorp, of Dortmund, 
‘On the Coal Industry of the Lower Rhine and 
Westphalia,” was then, with the permission of the 
author, taken as read. This was an interesting 
statistical paper, which we hope to publish in an 
early issue. It was not discussed. 

Gas GENERATING FurNACES, 


The next, and last, paper read was one by Herr 
F, Liiemann, of Osnabriick, ‘On Gas Generating 
Furnaces,” and this paper we publish in ectenso in 
the preseut issue, so that it is unnecessary that we 
snould give any abstract of it here. The discussion 
was opened Ly Mr. T. RB. Crampton, who observed 
that he could not accept as correct certain statemeuts 
contained in the paper. It was quite erroneous to 
suppose that fuel contained in a brick chamber or 
retort could be materially heated by the escaping 
gases acting on the exterior wa!ls of such chamber. 
A brick wall was far too good a non-conductor to 
admit of this. In Price’s furnace the retort had 
first been made halfa brick thick, and subsequently 
of iron, but the mass of contained fuel could not be 
effectively heated. But it might be said if the pre- 
heating of the fuel did not take place, how was 
economy obtained in the Price and the Grobe fur- 
naces? That ‘this economy existed he was fully 
desirous of admitting. and he explained it by the 
heating of the fuel, which took place by radiation 
acting on the surface of the mass as it was de- 
livered from the retort or heatiog chamber. ‘I'he 
pre-heating of the fuel was in fact practically effected 
as it was in the dead-plate of a boiler furnace. Ile 
agreed with the author of the paper as to the ad- 
vantage to be gaiued by using the gas as promptly 
as possible after its formation; ani this could be 
done most perfectly by the employment of dust 
fuel in conjunction with air heated by the waste 
gases. 

The next speaker was Dr. Siemens, who said that 
anything written by Herr Liirmann deserved spe- 
cial attention. In the historical portion of the 
paper, however, he was surprised to find his own 
name omitted, and only put in elsewhere as a kind 
of shocking example. The fact was, however, that 
the main features of the Grobe furnace were de- 
scribed in a patent which he (Dr. Siemens) had 
taken out in 1863, and extracts from the specifica- 
tion of which he read to the meeting. Gas gene- 
rators, embodying the leading features of the Grobe 
furnace, had also been at work for a number of 
years at Messrs. Ruszell’s tube works at Wednes- 
bury. As regarded the remarks in the paper con- 
cerning latent heat in the gases, he (Dr. Siemens) 
had always endeavoured to have as much lateut 
heat in the gases as possible, and when the sensible 
heat was too high, he turned it to account to de- 
compose water, the elements of which could be sub- 
sequently recombined with the development of heat. 
By keeping the gases cool, their transportation was 
rendered more convenient, and with the regenerative 
system of furnace there was no advantage to be 
gained by keeping them hot, or by placing the 
generator close to the furnace where they were to 
be used. He had become used to hear his furnace 
spoken of as the ‘* Martin” furnace, although M. 

artin was never in the remotest way connected 
with its invention, but it was somewhat disappoint- 
ing to find a similar thing occurring again. 

Replying to Dr. Siemens, Mr. Liirmann, who 
spoke in German, stated that he and all his fellow 
workers in regenerative furnaces considered Dr. 
Siemens the inventor and originator of such furnaces, 
and they all more or less followed his path. Still 
he believed improvements were possible, and he had 
thought when offering his paper that he was intro- 
ducing some improvemeuts to the notice of the 
meeting. 

With the discussion on Herr Liirmann’s paper the 
professional business of the meeting came to an end, 
and the proceedings were brought to a conclusion 
by hearty votes of thanks to the proprietors and 





managers of the works from whom the invitation 
to Dusseldorf had proceeded, for their very cordial 
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reception ; to the local committee, and their chair- 
man Herr A. Thielen, and honorary secretary Herr 
H. A. Bueck ; to the owners of works thrown open 
to inspection; to the railway companies for the 
special trains they had placed at the disposal of the 
members ; to the authors of the papers read ; and to 
the eminent visitors who had attended the meeting. 


Tue Excursions, 


Our space this week will not permit us todo more 
than briefly mention the excursions by which the 
Diisseldorf meeting was brought to a conclusion. 
For the afternoon of Friday, the 27th ult., there 
were three alternative excursions open to the 
members, the first being to the Bochum Mining 
and Steel Works, at Bochum, the second to the 
Union Works, Dortmund, and the third to the 
Hoerde Works, at Hoerde. Of each of these works 
we gave particulars on pages 145, 146 and 148 re- 
spectively of our last number but one, but we shall 
probably have more to say concerning them here- 
after. On the evening of Friday the ‘* Malkasten” 
(Artists’ Club) of Diisseldorf received the members 
at an open-air concert at their gardens, which were 
most tastefully illuminated, and where a most 
pleasant evening was spent. Finally on Saturday, 
the 28th ult., there was an excursion on the Rhine, 
a special train conveying the members from Diissel- 
dorf to Bingen (stopping en route at Rolandseck for 
breakfast), where two steamers, the Deutscher 
Kaiser and the Wilhelm, Kaiser und Kénig, were 
in waiting. By these steamers the party were con- 
veyed down the most picturesque portion of the 
Rhine to Coblence, where they landed, and where 
visits were paid to the palace of the Empress of 
Germany, and to the enormous cellars of Messrs. 
Deinhard and Co., who hospitably gave the visitors 
ample opportunity of becoming acquainted with the 
vintages of the Rhine. Finally the members partook 
of a dinner at the Schiitzenhof, — by the Ger- 
man iron trade, and there was thus brought toa con- 
clusion a most successful meeting, aud one which 
will long be remembered with pleasure by all who 
took part in it. 








SHUNTING ENGINE; LONDON AND NORTH- 
WESTERN RAILWAY. 

WE give on page 184 a perspective view of a four- 
wheel coupled shunting engine for the London and 
North-Western Railway, this engine being of a type 
which has been designed by Mr. Webb with a view to 


Heating Surface: 
Water ES Sele 
ai a és 
Tubes and Galloway tube... rae 
Smokebox ... ete 
Chimney 


Total heating surface 


Firegrate 
Cylinders and Motion (straight link) ; 
iameter of cylinders ao 
Stroke of piston... 
Diameter of piston rod 
Length of connecting rod 


Length of eccentric rods (cast iron)  .. 


Throw of eccentrics 
Slide valves (circular) _... eee 
tg of slide valve, in fall gear 
Wheels and Frames : 
Diameter of wheels ... 
Distance between centres 
te | wheels... 
Width of tyres ‘ z 
Distance between frames ... 


eee eee 


Thickness of frames (steel). |.  .. 


Boiler (Steel) : 
Thickness of plates ... 

_ Length of barrel... : 
Diameter outside .., ove Fon 
Length of tubes between tube-plates 
Diameter of tubes (outside) as 
Number of tubes bie 
Diameter of chimney 

Water Tube Firegrate : 
Length of tubes... pad 
Diameter of tubes (outside) Pn 
Number of tubes (iron) ... eee 

ao : ity of tank: 

apacity of tanks... ose oe 
Weight of Engine. 


coal on footplate : 


Leading wheels 
Driving wheels 


Total weight of engine 





HORIZONTAL AIR COMPRESSOR. 
On page 185 we publish an illustration of the general 
’ arrangement, and annex details of valves of a horizontal 
air compressor, of which type the Markische Maschinen- 
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facilitate shunting operations at the do.ks and goods 
yards and to do that work which is now usually done by ; 
horses. The engine differs in detail from 
those in ordinary use inasmuch as the 
driver stands at one end of the engine, 
while the fireman is at the other end— 
so that either of them can hook on to a 
wagon without getting off the engine—a 
light flexible coupling of rope or leather being substi- 
tuted for the ordinary draw-link. The brake and revers- 
ing gear are arranged so that they can be worked from 
either end of the engine. 

The firebox and firebox casing are made semicircular at 
top and bottom, with stayed flat sides, the firebox being 
about 30 in. long, with a combustion chamber extending 
into the barrel of the boiler and fitted with a Galloway 
tube; the chamber is connected with the smokebox by 120 
horizontal brass tubes 1} in. in diameter. The firebox is 
fitted with a water-tube firegrate, a system which has 
been in successful operation for the last eight or nine 
years in the larger type of four-wheel shunting engines, 
used by the London and North-Western Railway Com- 
pany. The smokebox instead of being an appendage to 
the boiler, is in this case formed inside it, the water cir- 
culating allround, and the chimney is carried through the 
dome, thus acting as a superheater for the steam. The 
regulator is fixed to the dome, and all the necessary 
mountings are taken from the same casting, so that only 
one joint with the dome is required. 

The motion is of Allan’s straight link type; the valve 
rods and suspension links are made of malleable cast iron, 
and the reversing shaft and eccentric rods of cast iron. 
The slide valves are circular and 6 in. in diameter, the 
lap being } in. and the lead ,), in. 

The four eccentric sheaves are all cast in one and are 
clipped on the axle. The coupling rods are of steel, 
each being composed of two bars having brass ends cast 
on, a plan which Mr. Webb introduced in some of his 
shunting engines about nine years ago. The pattern 
Will be readily seen from the engravings. 

The frames, which are made of steel plates } in. 
thick, form the sides of the tanks at each end of the 
engine, and are made sufficiently deep to carry an angle 
iron footplate on each side at the ordinary height. 

The following is a list of the principal dimensions of 


QE TTY 


the engine, and we may add that this type has proved a 


Nithih 





very successful one. 
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bau Anstalt, in Wetter-on-the-Ruhr, have been buildin 
a considerablenumber. As will be seen from the gene 
views the compressor consists of two pairs of inde- 
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260 gallons. 


Weight of engines in steam with 6in, of water above 
box, gallons of water in tanks, 
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pendent steam and air cylinders placed on a bed-plate 
which is cast in one piece, and having a common fly- 
wheel between them. This arrangement is exceedingly 
strong and compact. The steam and air cylinders (the 
former 15}in., the latter 14 in. diameter and 19} in. 
stroke) are arranged in the same line, the two piston 
rods are coupled to a solid square steel bar running in 
cast-iron guides, and to the steel bar is coupled by a pin 
the connecting rod for the flywheel shaft. The steam 
cylinders are fitted with Meyers’ variable expansion gear, 
and the machine is designed to compress air up to 56 1b. 
above the atmospheric pressure. e air, suction, and 
delivery valves, fitted to both ends of the air compress- 
ing cylinder, are shown in detail in Fig. 8, they have 
spring buffers, and two at each end give sufficient area 
to work the compressor at 50 revolutions per minute. 
The valves are made of bronze, and having but a small 
lift wear very well. 

Fig. 4 represents in section a small water inlet 
valve fitted to each end of the compressing cylinder, 
and are connected by a copper pipe to a water tank 
placed somewhere above the cylindez level; through 
this a small quantity of water enters the cylinder at 
each stroke, sufficient to keep down the tempera- 
ture, and at the same time to lubricate the piston, 
which, it will be noticed, is a very long one of cast 
iron with six rings. The workmanship of the com- 
pressor shown is of the usual high class produced by the 
Mirkische Maschinenbau Anstalt’s Engine Works. It 
forms a prominent object at the Diisseldorf Exhibition. 


NOTES FROM SOUTH YORKSHIRE. 
, SHEFFIELD, Wednesday. 
Staveley Coal and Iron Company (Limited). — The 
annual report of the directors states that the net profit of 
the year amounts to 49,6351. 4s. 6d., which, to the 
balance brought forward for last year, shows the amount 
available for distribution to be 77,8311. 7s. 8d., out of 
which an interim dividend was paid in February last of 
26,0661. 13s. 4d. It is now proposed to pay a further 
dividend of 21. per share on the A and C shares, and 6s. 8d. 
per share on the B and D shares, and carry forward to the 
next account the sum of 25,6981. 1s. e operations of 
the company have of late years been considerably extended. 
They ve 8 advantages from being the owners of 
upwards of two thousand railway and other pro- 
perties, which, combined with their ironstone mines and 
sand quarries in various counties, have contributed to the 
present satisfactory financial results. The excessive com- 
petition in the coal and iron trades has co ed with un- 
ye wet, sat tte con ent is now ina aga 3 ~ 4 
of depression i been for years. Du 
the past there has been e on new works 
19,0711. 10s. 4d., the whole of which has been deducted 
from the reserve fund, which now stands at 43,2331. 18s. 


Pontefract New Town Hall.—We understand the Ponte- 
fract local authorities intend to build a new town-hall at 
a cost of about 80001. 


Clay Lane Local Board and the Water Works Com- 
any.—Nearly twelve months ago the Lag at Clay Cross 
an agitation against the Water Works sam ef 
their contention being that the water company s ould 
either reduce their scale of charges, or sell t undertak- 
ing to the local board. Meeting after meeting of 
ratepayers has been held on tae. subject, the result being 
that a deputation waited upon the local board on the sub- 
ject, and that body agreed to offer to the water company 
90001. for their property, the —- capital of the com- 
pany being 3000 shares of 21. each, fully paid. poy | have 
paid the maximum dividend of 10 cent. up to the pre- 
sent, and at the commencement of the present year decided 
to reduce the charge on cottage houses from 16s. to 14s. 
per year, but refused to make anyother reduction. In 
their reply to the offer of 90001. the directors refused to 
entertain the same, but said that if an offer of 13,0001. was 
made it might be considered he local board again 
considered matter, and agreed to make an offer of 
12,0001., which the water company have rejected. 
Henry Briggs and Co.—The annual meeting of Henry 
Briggs, Son, and Co., Limited, has been held at Whit- 
pa Mr. H. Currer Briggs, ing director, in the 





chair, when there was a of shareholders. 
The rt showed a balance of profit of 13,0401., out of 
which the directors recommended a dividend of 2} per cent. 
which was adopted. The ’s sale had been the la 4 
the chairman explained, but the marginof profit had been 
the least in the company’s experience, owing to the reduced 
average price , lessened consumption, and the use of 
the cheapest coal. He thought if the trade continued as 
it was, = would soon see only the “survival of the 
fittest”’ ies. 


Goole and Hull Steam Packet Company. the 


annual meeting of this com , Mr. John Taylor, of Bleak 
House, the chairman, ding, the ré an ce- 
sheet showed that the year’s working resulted favour- 


bly. After paying a dividend of 5 cent., and writing 
off 10 per pod for depreciation, here would still be a 
balance to carry forward. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippLEsBRouGH, Wednesday. 

The Cleveland Iron Wade Faee there was 


quiries were more numerous. Messrs. Connal and Co., 








‘h 
rekeepers here, had a stock of iron yester- 
day amounting to 93,301 Som, a teers of 781 
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during the week. In Glasgow the stock of warrants 
amounts to 466,087 tons, and they are receiving about 500 
tons daily. Yesterday the market price of No. 3 Cleve- 
land pig at Middlesbrough was 42s. perton. In some cases 
it changed hands at 4is. 9d., but makers were un- 
willing to sell for less than 43s. During the month of 
August the shipments from this port have been very satis- 
factory, up s of 72,600 tons having been exported. 
This is an increase of 11,166 tous compared with the same 
— last ra There is a steady demand for forge iron. 

ronghout the district there is a settled belief that good 
trade will prevail for the next few years. 


The.Finished Iron Trade.—A good deal of work is still 
on hand, but owing to the keen competition prices are not 
advancing. Some firms possess t advantages over 
other firms, and consequently there is considerable variation 
in quotations. There is every reason to believe that for 
some time to come this branch of the staple industry of 
Cleveland wili be kept fally going. 


The Steel Trade.—The demand for steel continues good, 
and in this district elaborate preparation is being made 
for in ing the productive er. Mesers. ckow, 
Vaughan, and Co., the langeat tee rail makers in the 
world, have just about dou the productive power of 
their Eston arengh 


orks, at Middles' , where t have 
the 15-ton Bessemer apr yak gh Darlington 
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THE EMPLOYERS’ LIABILITY BILL. 

AFTER a very large amount of discussion, repeated 
amendments, and much opposition by interested 
parties—and who aré not interested ies in such 
a question?—the Employers’ Liability Bill has 
passed a third reading in the House of Commons 
and in the House of y Font It would be impos- 
sible for us to even analyse the discussion which 
occurred in both houses, as it was of so discursive 
a character; we shall, therefore, restrict our remarks 
to the Bill as it was sent up to the Upper House 
and its amendments. 

The Bill is comprised under the following heads : 
1. The Amendment of the Law. 2. Exceptions to 
Amendment of the Law. 3. Limit of sum recover- 
able as compensation. 4. Limit of time for recovery 
of compensation, 5. Money payable under penalty to 
be deducted from compensation under the Act. 6. 
Trial of Actions. 7. Modes of serving Notice of 
Injury. 8. Definitions. 9. Commencement of the 
Act in Operation, which is to take place on 
January 1, 1881; and lastly the title, which is 
defined as the ‘‘ Employers’ Liability Act, 1880.” 

_ Of course the first clause is of chief importance, 
involving as it does the amendment of the existing 
law. It provides that if after the commencement 
of the Act, personal injury is caused to a workman 
(1) by reason of any defect in the ways, works, 
machinery, plant, or stock-in-trade connected with, 


or used in the business of the employer; or (2) by 
reason of the negligence of any person in the service 
of the employer who has superintendence entrusted 
to him ; or (3) by reason of t 


the negligence of any 








person in the service of the employer to whose orders 
or directions the workman at the time of the inj 
was bound to conform, and did conform, where su 
injury resulted from his having so conformed ; or 
(4) by reason of the act or omission of any person in 
the service of the employer done or made in 
obedience to the rules or bye-laws of the employer, 
or in obedience to parti instructions given by 
any persons delegated with the authority of the 
employer; or (5) by reason of the negligence of 
any person in the service of the employer who has 
charge or control of any signal, points, locomotive 
engine, or train upon a railway—the workman, or 
in case the injury results in death, the legal repre- 
sentatives of the workman, and any persons entitled 
in case of death, shall have the same right of com- 
pensation and remedies against the employer, as if 
the workmen had not been a workman of, nor 
in the service of the employer, nor engaged in this 
work. 

This clause seems, at first sight to entirely do 
away with what was formerly known as the doctrine 
of “common employment.” But by the second 
clause there are certain ‘‘ Exceptions to the Amend- 
ment of the Law.” By these it is provided that a 
workman os not be entitled un ~- the eaten 
any right of compensation or rem against the 
por 8 er unless the defect that porn the accident 
arose from, or had not been discovered or remedied 
owing to the negligence of the employer, or of some 
person in his service whose duty it was to see that 
no such defect existed. Again, exception is taken 
unless the injury resulted from some impropriety or 
defect in the rules, bye-laws, or instructions ; 
special exception being made in respect to bye-laws 
which have been approved by a Secretary of State, 
&c, (as for railways and places under the Factory 
Acts, we presume.) These bye-laws are not to be 
deemed in any case improper or defective. Again, 
if the workman knew of the defect and failed to 
report it to his superiors within a reasonable time, 
he forfeits his rights of compensation unless he 
was aware that his employer or his superiors 
already knew of the defect or negligence. We 
consider that this clause will, or may be productive 
of a large amount of litigation, because employer 
and employed will be equally desirous of throwin, 
the blame on each other, on the old principle o 
shifting responsibility pithily embraced in the phrase 
“you ought to have known.” 

The three next headings deal with the money 
part of the question. Itis provided that the amount 
of compensation recoverable under the Act shall not 
exceed such sum as may be equivalent to the esti- 
mated earnings during the three years preceding the 
injury of a person in the same qike, employed 
during those years in the like employment, and in 
the district in which the injured person works. The 
limit of time for the recovery of compensation is 
also fixed. The action for compensation shall not 
be maintainable unless notice of the injury is given 
within six weeks, and the action commenced within 
six months from the time of death, but in the latter 
case the judge may give an extension of time, pro- 
vided there can be shown any reasonable excuse. 

It is further provided that there shall be deducted 
from any compensation awarded to the workman, 
any penalty or part of a penalty which may have 
been paid in pursuance of any other Act (as, we 
presume, in the case of the Factory Acts, which in 
certain cases provide compensation to persons in- 
jured). ~ And if the workman first obtains compensa- 
tion under the present Act he shall not receive any 

nalty or part of a penalty which might afterwards 
be awarded him under other Acts of Parliament. 

The actions are to be brought in a county court, 
but may be removed to a superior court. Assessors 
may be appointed to assist the judge in estimating 
the compensation. Other provisions of a partly 
legal character are made to which we need not here 
refer, which also are given in Clause 7, which pro- 
vides for the service of notices, &c. 

Under the eighth section ‘‘ Definitions” are ex- 
plained. It is provided that unless the context 
otherwise requires, the expression person who has 
superintendence entrusted to him, means a person 
whebe sole or principal duty is that of superinten- 
dence, and who is not ordinarily en in manual 
labour. The expression employer includes a body of 
persons corporate or incorporate, The expression 
workman means a railway servant, and any person 
to whom the ‘‘ Employers and Workmen Act” of 
1875 applies. 

In its e through the House of Lords a 
motion by Lord Brabourne was carried to remove 


Sub-section 3 of Clause 1. This effectually emascu- 
lates the Bill so far as compensation to railway 
servants is concerned, On the third reading Lord 
Stanley moved the re-insertion of this clause, in 
which he was strongly supported by Earl Shaftes- 
bury; but the House rejected the motion. It now 
remains for the House of Commons finally to decide 
this important question when the amendments of 
= ame are ee 

r perusing the above analysis of the Bill, most 
persons will, we think, arrive at the conclusion that 
while it abundantly provides for the workman, the 
interests of the employer have not been adequately 
considered. But the details of the difficulties are so 
numerous as to leave it impossible to form any idea 
how the Act will work until it has been properly 
tested by actual operation. The masters of many 
interests have been dead against it. An eminent 
lawyer, Lord Justice Bramwell, says that ‘“ The 
pro law will produce litigation, quarrels, ill- 
will, fraud, and other mischiefs, 

The most interesting ct of the question, how. 
ever, is how far the operation of the Act will affect 
“ee By some it has been urged that the masters 
will in future so regulate their contracts with men 
that they will, by a reduction of wages, to some ex- 
tent insure themselves. But those who have urged 
this must have forgotten that wages are not re- 
— by the whims of either men or masters, but 

y the great law of supply and demand. Ifaskilled 
man is wanted he can always fix his own value, 
which the master must pay. To avoid loss on the 

rt of both, the formation of a general insurance 
und has been suggested, But these and other plans, 
however feasible, will be of little or no value till 
the operation of the Act has been tested, and until 
then its value and defects will be entirely inappreci- 
able and simple guesswork on the part of the 
speculatist, the master, and the man, 





THE BRITISH ASSOCIATION, SWANSEA. 
MEETING, 1880. 

THE 1880 meeting of the British Association, 
which commenced its proses at Swansea on 
Wednesday in last week, cannot in any sense be 
called be he peony bps i Pe attendance has been ex- 
ceptio r, the Bu as measured b 
the mere + FP ieeal ediawaela“ bar bam rer still, 
and the accommodation furnished by the available 
buildings of the town was, if not of an inadequate, 
certainly of an unusually modest description, We 
very much doubt whether within the memory of 
the oldest adherents, the members of the British 
Association as a body ever frequented places of 
a. so densely as they have during the past 
ight ys at Swansea, nearly all the sections having 
held their meetings in the chapels of the town, the 
papers in some cases being read from the pulpit, 
the audience applauding from the pews, and the 
diagrams being suspended in front of the organ. 
In making this statement of facts we would not for 
@ moment convey the impression that the inhabi- 
tants of the southern metropolis of Wales have been 
in any way less hospitably inclined to the British 
Association than the representatives of other towns 


visited by that body in former years. Nothing 
could exceed the en and courtesy displayed by 


the local secretaries and the local committees ; they 
have done everything in their power to make the 
meeting a success, but they have had inapplicable 
materials A aod with, and bene the materials = bar 
disposal they have done their very best, and wi 

very great skill and success ; indeed | it is remarkable 
having to deal with a town so devoid of public 
buildings as Swansea, and with a body so exactin 

and so insatiable in its requirements as the Briti 

Association, that they could have done as well as 
they have, and that the meeting has been so well 
provided for, and the members and visitors fur- 
nished with at , does them far greater credit 
than would the successful accommodation of a far 
greater meeting in a town possessing more advan- 


es, 
a it is by the work done during any particular 
meeting of the British Association that it will be 
judged in future years, for the annual report is the 
wos 4 onarge x2 record of a meeting, and the accom- 
modation given to its sections or to its members is a 
matter of ves aytveme sige “Wites meeting ray 
we very m ear, j the permanent foot- 
prints of the work dank, by the advancement of 
science achieved (the raison Wétre in fact of the 








British Association), the annual meeting of 1880 must 
be looked upon as considerably below the average. 
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We do not say this on account of there having 
been at the Swansea meeting no startiiag novelties 
or sensational communications brought before the 
meeting as there have been at several of its im- 
mediate predecessors. There cannot be for every 
meeting such claims to public interest, and it is 
not always the communications which are the most 
startling at the time, or novelties which excite the 
greatest popular enthusiasm, that either are most 
lastiog in their importance or advance science the 
greatest, but we feel bound to say that the impor- 
tance of the papers brought before the meeting, and 
of the discussions arising therefrom, have on this 
occasion been below the average. There have, it 
is true, been rs of an interesting character, and 
discussions well worth listening to, bat we repeat 
that on the whole the Swansea meeting of the 
British Association has been anything but a brilliant 
one. 

The business of the meeting commenced on Wed- 
nesday evening in last week, when the retiring Presi- 
dent, D: Allman, F.R.S,, handed over the presidential 
chair to Professor Ramsay, who delivered an 
address which (as has been so often the practice 
of his predecessors of giving a resumd of the pro- 
gress of science during the t twelve months) 
was exclusively confined to that particular branch 
of science with which the name of Professor 
Ramsay will for ever be identified, a name which 
more than ever connects the present position of 
geological science with that rich period of geo- 
logical research, which will ever be remembered in 
connexion with the names of Murchison, Lyell, 
and Sedgewick, who in their tura succeeded Buck- 
land, Mantell, and De la Beche. Professor Ramsay 
chose for the subject of his address the ‘‘ Recur- 
rence of Certain Phenomena in Geological Times.” 
in which he gave a highly interesting and philo- 
sophical review of the history of the formation of 
the earth as we find it now, as recorded by the 
knowledge afforded by geological research. In this 
valuable address the author contended that all the 
various sedimentary formations and groups of forma- 
tions constituting the crust and surface of the earth 
have been produced in the earliest as well as in more 
recent periods, by the same kind of forces as are 
at work at the present day, and not only the same 
in kind but equal in degree. He combatted the 
older notion, that the earlier strata were produced 
by volcanic and other phenomena so tremendous in 
their character that all such agencies as we know 
them now are insignificant and mere feeble anti- 
types to them. He showed that by an incessantly 
progressing and never ceasing metamorphism the 
various substances composing the crust of the earth 
have, under the influence of pressure and other causes 
been changing their density, and with it many other 
of their characteristic features, In traversing the 
great field of the geological formation of the earth 
and the metamorphism which it has undergone in 
the various geological epochs, Professor Ramsay 
touched on the subjects which are most intimately 
connected with the subject of his address, such as 
voleanoes, mountain ranges, salt lakes, fresh water 
lakes, and estuaries of rivers, and on the recurrence 
of glacial epochs, in which great changes had been 
brought about by the carving and grinding action of 
glacial phenomena, moving glaciers of ice of huge 
proportions, bearing with them and before them 
vast masses of stone from a higher toa lower level, 
thereby transporting rocks to the places where they 
are found, in the midst of geological formations, 
al ther different in character to themselves, and 
leaving traces of their path in the torn and grooved 
nature of the ground over which they have tra- 
versed, . 

The conclusions arrived at in Professor Ramsay's 
address are that from the date of the Laurentian 
epoch the phenomena of metamorphism of strata 
have been continued all through more recent geo- 
logical periods down to and including the formation 
of the Eocene strata. That volcanic agency has 
been at work in all ages from the Silurian down to 
the Pliocene time, and that at no tine in the history 
of the earth since the formation of the very earliest 
rocks with which we are acquainted have volcanic 
forces been more extended in area of operation or 
more violent in their nature than they are at the 
present time. 

Tn concluding his address, Professor Ramsay re- 
ferred to the nebular hypothesis of the formation of 
the earth extending over a group of periods, of 

anterior to the earliest dawn of 


the gealogia!epock 
ical e ; to this hypothesis he threw 
in the weight his own support in the following 


words: ‘If the nebular hypothesis of astronomers 
be true (and I know of no reason why it should be 
doubted), the earth was at one time in a purely 
gaseous state, and afterwards in a fluid condition, 
attended by intense heat. By-and-by consolida- 
tion, due to partial cooling, took place on the sur 
face, and as radiation of heat went on, the oater 
shell thickened. Radiation still gving on, the 
interior fluid matter decreased in bulk, and, by force 
of gravitation, the outer shell being drawa towards 
the interior, gave way, and, in parts, got crinkled 
up, and this, according to cosmogonists, was the 
origin of the earliest mountain chains. I make no 
objection to the hypothesis, which, to say the least, 
seems to be the best that can be offered and looks 
highly probable. But assuming that it is true, 
these hypothetical events took place so long before 
authentic geological history began, as written in the 
rocks, that the earliest of the physical events to 
which I have drawn your attention in this address 
was, to all human apprehension of time, so enor. 
mously removed from these early assumed cosmical 
phenomena, that they appear to me to have been of 
comparatively quite modern occurrence, and to 
indicate that from the Laurentian epoch down 
to the present day, all the physical events in the 
history of the earth have varied neither in kind 
nor in intensity from those of which we now have 
experience.” 

Ye have quoted these words verbatim because they 
not only express in very clear and characteristic 
language the connexion between the nebular and 
the geological epochs, but on account of their con- 
taining wishin a small compass the principal text of 
Professor Ramsay’s discourse. 

The business of most of the sections commenced 
on the following day—Thursday in last week—by 
the addresses of the sectional presidents, and io 
others by the reading of papers, it having been a 
practice of the last two years to choose different 
days for the delivery of the presidental discourses 
in sections of a kindred nature, in order to give to 
members of two or more sections an opportunity of 
hearing the addresses to both or all of the sections 
in which they are especially interested—this is an 
admirable practice and works well in operation. 
The opening address of Professor W. G. Adams, 
F.R.S., to Section A (Mathematical and Physical 
Science) was in itself an instance of the very marked 
change in the way of looking at scientific laws and 
phenomena, which is an undoubted result of the 
advancement of science in all its branches. The 
more the phenomena of nature are studied, and 
the more the laws by which those phenomena are 
controlled are deduced and investigated, by so much 
are the landmarks and boundaries between any two 
so-called dranches of science broken down and 
destroyed, and as a natural result, not only have 
they no hard and fast line to keep them apart, but 
their domains are found to overlap, producing a 
great and important field of neutral ground to which 
they both have equal claims. ‘Thus the domains of 
physical science and chemistry have an overlapping 
ground so large in extent that it threatens to sub- 
merge and absorb the narrow bands claimed re- 
spectively and exclusively by each. Again, chemistry 
and geology are very similarly related, while geology 
aud biology have in the science of paleontology and 
in the investigation of palzolithic remains a territory 
common to both, and in which each is dependent on 
the other. The science of geography again depends for 
its physical features upon geology and physics, upon 
biology and anthropology for the development 
of its countries, its peoples, and its food, as well as 
upon mechanics aod engineering, and upon economic 
science for much that changes its nature or gives 
interest to the subjects upon which it treats. So 
much for the connexion between the contiguous 
sections of the British Association, but who can 
define the line where physics ends and where 
méchanical science begins, or the subjects of biology, 
in which physics, chemistry, geography, or mechanics 
play no part. The more each and all of these 
arbitrary subdivisions of the laws of nature are 
studied and brought together, as they are at the 
Br:tish Association, the more prominently will be 
brought to light the indisputable fact that nature is 
one and indivisible, and that the arbitrary separa- 
tion and classification of her laws are none other 
than a very necessary though none the less arbitrary 
aid to defective memory. 

Professor Adams, in his address to Section A, 
pointed out the fact that ‘it is becoming more and 
more true every day that the sciences which are 





dealt with in other sections of the Association are 


becoming branches of physics, i.e, are yielding 
results of vast importance when the methods and 
established principles of physics are applied to 
them.” Upon the laws of molecular physics, all the 
laws of the universe depend, or at least are to them 
inseparately connected, and the laws of vibration 
are of almost universal application, for it is impossible 
yet to say how far vibratory phenomena do not enter 
into every department of philosophical inquiry. 
The science of spectroscopy alone, is a sufficiently 
conspicuous example of the vast importance of the 
bearing of physics and chemistry upon one another, 
and a very large proportion of Professor Adams’ 
address was devoted to the consideration of that 
vast field of mathematical, physical, chemical, 
geological, biological and mechanical science in 
which the spectroscope is the great instrument of 
research, 

The important question of the science of chemistry 
as applied ia the art of agriculture was- the subject 
chosen by Dr. Gilbert, F.R.S., for his presidential 
address to Section B. 

The presidents of other sections addressed their 
hearers upon the branches of inquiry with which 
their sections are more immediately connected, but 
we shall not further a!lude to them here beyond 
saying that the address of Mr. James Abernethy, 
C.E., to Section G (Mechanical Science) was almost 
exclusively confined to a description of the his- 
tory and construction of the port of Swansea, 
of which he is the engineer, prefixing it with an 
account of the various features and ports of the 
Bristol Channel. We shall, however, publish thia 
address in extenso, and refer again to the subject on 
another occasion. 

On the evening of Thursday the 26th ult., the 
Mayor of Swansea gave a soirée at the exhibition 
shed, which was recently erected and used for the 
meeting of the Welsh Eistedfod. A concert was 
given during the evening by the Swansea Choral 
Society and a few odds and ends were shown, but 
nothing of the smallest interest or novelty to the 
readers of this journal, except the illumination of 
the building by the Jamin electric light, which was 
very well arranged by M. Berly. 

On the following evening (Friday, August 27) 
Professor W. Boyd Dawkins gave the first of the 
evening discourses, his subject being ‘‘ Primeval 
Man.” In this most admirable lecture the author 
reviewed the evidences of the existence of man in 
far remoter ages of the earth’s history, showiag 
that there were men contemporary with the 
mammoth and hairy elephant who were not only 
human beings but men possessed of a certain ad- 
vancement in art, for bones and stone implements 
have been discovered, with sketches of animals and 
figures sketched on them with an artistic skill 
worthy of modern times. The lecture was illustrated 
by very beautifully drawn diagrams of the various 
objects referred to as evidence, 

‘The Saturday in last week was devoted to the ex- 
cursions, of which the most important was to Pem- 
broke Dockyard and Milford Haven. Many of the 
members availed themselves of the opportunity 
afforded by the excursion arrangements to spend 
Sunday away from the-smoke and dirt of a manu- 
facturing town. 

On Monday the 30th ult, the next important 
of the three meetings of the General Committee was 
held, the object being to select the place of meeting 
for the Association for the year 1882, and to fix the 
date and elect the officers for the meetiog of next 
year. The meeting was addressed by the Lord 
Mayor and Sheriff of York and by another repre- 
sentative of the ancient city, conveying the invita- 
tion to the British Association to visit the City of 
York next year on the occasion of its jubilee cele- 
bration, and proposing that the time of meeting 
should commence on the 31st of August, 1881. This 
proposal was then moved and seconded and passed 
unanimously, 

It was next proposed by Professor Williamson 
and seconded by Mr. Francis Galton, that the very 
honourable pust of President of the British Associa- 
tion for the jubilee year should be offered to Sir 
John Lubbock, F.R.S., and this motion was passed 
nem, con. The next business was the election of 
the vice-presidents for the York meeting, and with 
this object it was moved by Dr. Sclater and seconded 
by Professor W. G. Adams, that the body of vice- 
presidents for the York meeting should be com- 
posed of those past-presidents of the British Associa- 
tion now living that were present at its first meet- 





ing, which was held in York fifty years ago, and 
that the name of the Archbishop of York be added 
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to the number. This motion having been put to 
the meeting was carried unanimously. 

From what has already been said, it will be seen 
that the intention is manifest of making the York 
meeting of the Association a very special and 
exceptionally important one, and this intention was 
even still further borne out by the choice of sectional 

residents. ‘These will all-be past-presidents of the 

ritish Association, Section A will be presided 
over by Sir William Thomson, Section B by Pro- 
fessor A, W. Williamson, Section C by Professor 
Ramsay, Section D by Professor Owen, Section E 
by Sir Joseph Hooker, and Section G by Sir William 
Armstrong; Section F. remains for the present 
unappropriated, but it is hoped to fill it, as the 
others, by a past-president of the Association, 

Again, to add to the special character of the 
meeting the evening lecturers have been selected 
from the list of past-presidents, and we need only 
mention the three names selected to indicate what 
is expected of next year’s meeting. The three names 
selected are Professor Huxley, Professor Tyndall, 
and Mr. Spottiswoode, the President of the Royal 
Society. ‘The above selection of presidents of sec- 
tions and of evening lecturers was moved by 
Mr. Sclater and seconded by Admiral Sir Erasmus 
Ommaney, aud carried amidst great applause. The 
following gentlemen were next elected to serve the 
all-important posts of local secretaries at York: 
Dr. Tempest Anderson and the Reverend Thomas 
Adams, and the post of local treasurer was accorded 
to the present Lord Mayor of York, Mr. Alderman 
W. W. Wilberforce. 

The next business of the General Committee was 
the fixing of the place of meeting for the year 1882. 
The town of Southampton was represented by the 
mayor and by the sheriff of the town, the latter of 
whom caused much amusement by referring to the 
Isle of Wight as ‘a fine geological specimen.” 

This invitation from Southampton was met in a 
motion of acceptance, which was moved by Mr. W. 
H. Preece, seconded by Dr. Gladstone, and sup- 
ported by- Professor Williamson and Dr, Sclater, 
the President, Professor Ramsay, remarking that 
he knew the town well, and that it was a most 
delightful place. 

Invitations were next tendered to the Association 
by the mayor and another representive of the town 
of Southport, in Lancashire, and its acceptance was 
moved and seconded by Professor Lebour and by 
Mr. H. Trueman Wood, To this proposal the 
President again gave his support by saying that he 
knew the town of Southport well, and that it was a 
most delightful resort. 

The next invitation was from Nottingham, and 
was presented by the town clerk and by another 
gentleman, and a motion for the Association to visit 
Nottingham in 1882, was moved by Mr. Merrifield 
and seconded by Mr. Baldwin Latham, and to the 
intense amusement of the meeting Professor Ram- 
say supported the motion by saying that he was 
familiar with the town of Nottingham, and it was 
all that its advocates had said of it—a most delightful 

lace. 

’ After a decidedly warm discussion and a con. 
siderable exhibition of feeling, the question of the 
choice of the three towns was put to the vote, when 
the members were, for Southampton 24, for South- 
port 21, and for Nottingham 8. Nottingham having 
retired from the contest, a new vote was taken as 
between Southampton and Southport, when the 
numbers were for the former town 27 and for the 
latter 22. The result was received with much 
applause, and it was announced that the British 
Association will meet at York in 188] and at South. 
ampton in 1882. The business of the meeting of the 
General Committee concluded by the formal re-elec- 
tion of the general officers and of the Council, and 
by an adjournment to the following Wednesday. 

On the evening of the same day the second of the 
evening discourses was given by Mr. Francis Galton, 
F.R.S., upon ‘* Mental Imagery,” in which the author 
treated upon what he calls mental visualisation, or a 
sort of ‘‘ seeing with the mind’s eye, Horatio,” the 
association of certain forms and colours with certain 
numbers, some of the figures so concerned, or menéal- 
imagerated, being of the most extravagant and ex- 
traordinary character. These were thrown upon a 
white screen by a pair of magic lanterns, and were 
regarded with evident awe and veneration by the 
audience. 

The latter part of Mr. Galton’s lecture referred 
to the experiments with which his name is so inti- 
mately associated, and by which, by the superposition 
of two or more portraits, a sosaliant mean of the 





series is obtained, partaking of the characteristics of 
all, and bearing a ‘family likeness” to them, but 
having at the same time an individuality entirely its 
own. These experiments, to which we have referred 
on a former occasion,* are very interesting as an 
optical effect produced by photography, but we 
cannot be of the opinion that they rather serve as 
an analogy whereby mental impressions may be 
compared to them as ing any real connexion 
with or similarity to them, 

On Tuesday evening in this week, a conversazione 
was given by the Local Committee, which was an 
exact repetition of pagers: ig entertainment with 
the addition of dancing at the end. The reception 
sheds were lighted again by the Jamin light, and 
beyond this there was nothing specially calling for 
notice. 

On Wednesday last there was a meeting of the 
General Committee, when the various committees 
recommended by the sections were appointed, and 
the grants of money were sanctioned, and at half- 
past two of the same day the meeting of the British 
Association for the year 1880 was brought toa close 
by the concluding general meeting, when the usual 
votes of thanks to local secretaries and committees, 
to the President, and evening lecturers, and to the 
re pay ey 86 of the press, were moved and carried. 

n the foregoing remarks we have referred alone 
to the business of the Association, as represented by 
its general meetings, lectures, and conversaziones. 
We intend in our next issue to refer to the business 
of the sections, to the more important of the papers 
communicated to the meeting. 

Before closing our remarks, we would pay one 
more tribute to the extraordinary administrative 
ability, courtesy, and kindness of Mr. James Strick, 
the local secretary. Wherever we have been we 
have heard but one opinion, that the British Asso- 
ciation has never had such a local secretary before, 
and it is not too much to say that it is to Mr. 
Strick’s indefatigable exertions that the Swansea 
meeting has passed off so smoothly, and his name 
must ever be associated with all that is pleasant 
in the recent annual meeting of 1880. 





NOTES. 
AN AGRICULTURAL EXHIBITION IN Hunaary. 

THE Hungarian Chamber of Agriculture have 
announced their intention of holding an exhibition 
of agricultural machinery and implements this 
month at the town of Bekes.Csaba. ‘The exhibition 
will be opened on the 19th inst., and applications for 
space can be made as late as the 9th, although it 
is announced that all exhibits must be in place by 
the 12th, a condition which evidently will not be 
enforced. It is intended to have a series of com- 
petitive trials, but as all machinery worked by steam 
is to be excluded, the greater part of the interest 
and value of the exhibition will be done away with. 
All information on the subject is supplied either by 
the Austro-Hungarian Consulate in London, or by 
the Chamber of Agriculture in Bekes-Csaba. 


AMERICAN COMPETITION IN ENGINEERING WORK. 

Messrs. Wilson Brothers, of New York and Phila- 
delphia, obtained some time since the order for a 
market building to be erected in Demerara, British 
Guiana. The ironwork was shipped from Phila- 
delphia on August 14th, and the structure will be 
completed in as short a time as possible, The 
design was made the subject for a competition, in 
which Messrs, Wilson Brothers were successful, not 
on account of cheapness, but because of the suit- 
ability of their design as to lighting and ventilation, 
two very important points in a tropical climate. The 
market, which measures 279 ft. by 254 ft. was con- 
structed by the Edge Moor Iron Company, of Wil- 
mington, Delaware. 


IMPROVEMENTS IN BATTERIES. 

Bunsen’s battery may be very much improved by 
substituting for the acidulated water round the zinc 
plate a solution of about 15 per cent. of cyanide of 
potash, caustic potash, or ordinary sal ammoniac in 
water. The carbon plate is kept immersed in nitric 
acid as before. The advantages of this innovation 
(which is dune to M. Azapis) are that the zines do 
not require to be amal , they do not waste 
so rapidly, and the coustancy of the current is re- 
markably increased. Another improvement effected 
in batteries where the force of gravity or porous 
diaphragms are utilised to separate the solutions is 
due to M. d’Arsouval. This is based upon the 
absorbent property of animal charcoal, applies 








* See ENGINEERING, vol. xxv., page 372. 


to all cells in which the depolariser is a solution of 
some metallic salt. If such a solution is filtered 
through animal charcoal, the salt will be retained by - 
the carbon, and only the clear water will drain away. 
To prevent the sulphate of copper in the ordinary 
Callaud element from diffusing to the zinc plate, and 
thereby causing waste action when the cell is not in 
use, M, d’Arsouval places a layer of pulverised 
sulphate of copper on the bottom of the cell, and 
covers it with a layer of clean animal charc2al dust. 
The zine is placed in the upper part of the cell, and 
is, yege vice: gare from the sulphate of copper 
by the cha , which prevents any of the latter 
from ing. So well does the charcoal do its dut 
that M. d’Arsouval, assisted by M. Gaiffe and M. 
Carré, have essayed to form solid separators of it, 
but hitherto without success. 


Lonpon Water Suprvy. 

Colonel Frank Bolton in his last monthly report 
on the water supplied by the various metropolitan 
companies, calls special attention to the serious con- 
tamination of the water after it has been delivered 
into the receptacles provided for it in many thousands 
of houses inhabited by the poorer classes. We have 
on many occasions dwelt upon this deep-rooted evil, 
to which may be traced so much of the disease 
and unwholesomeness prevalent in the lower neigh- 
bourhoods of the metropolis, especially during the 
summer months. Placing the cisterns over the 
water-closet, w.th an rm waste pipe leading 
into the drain appears as much the rule now as tenor 
twelve years ago, while in the smaller tenements 
the butt still continues to be the receptacle not only 
for water, but for all manner of stray filth that may 
fall or be thrown into it, and as the cleansing of 
these foul tubs (as well unfortunately of cisterns in 
almost every class of house) is neglected, the germs 
of disease have unchecked opportunities to develop 
and spread themselves, ready to become visible as 
epidemics whenever other necessary conditions are 
present. Colonel Bolton very justly points outthatthe 
most perfect systems of filtration are useless, when 
the water is subjected to this subsequent contamina. 
tion, and that the only cure for the existing condition 
of things lies in a constant water supply. The 
following list will show the progress made up to the 
present time in this direction by the different com- 
panies: 

















Number of 
Average |Number of 
Company. Daily Su PP ly|_ Houses ye lary 
during July. | Supplied. Supply. 
allons. 
Kent Water Works ‘8,932,425 | 49,973 13,777 
New River ... «| 80,603,000 | 131,103 15,401 
East London... | 85,066,097 | 125,311 103,929 
Southwark and Vaux- 
hall ... ies ..| 24,328,529 | 90,765 2,456 
West Middlesex 11,948,052 | 55,154 6,411 
Grand Junction 13,559,604 | 42,314 = 
Lambeth __.., 16,312,500 | 64,702 9,962 
Chelsea 9,652,900 071 1,073 
Total... ++-| 150,398,107 | 589,393 | 152,109 











The population supplied from these various sources 
is about 4,388,000, and it will be seen that rather 
more than one-fourth of the houses supplied are on 
constant service, ‘The companies are, however, not 
moving forward in the desired direction at a uniform 
rate, for while the whole of the East London Water 
Works district is practically furnished with a con- 
stant supply, the Grand Junction Company has 
done nothing towards it. 


City AND GuILps or Lonpon InstiTvuTE. 

This Institute has issued its prospectus for its 
courses of lectures in the approaching session, two 
series being announced, one by Professor Arm- 
strong, the other by Professor Ayrton, and both 
embracing a number of valuable practical subjects, 
although the scope appears somewhat limited. Dr. 
Armstrong’s course will comprise about fifty-four 
lectures, thirty of which wiil be delivered in the 
evening, the general subject being organic chemistry, 
with special reference to its industrial applications. 
The first lectures will be devoted to a consideration 
of the principles of organic chemistry, and after- 
wards their application to the utilisation of coal.tar, 
and the processes of brewing, distillation, and making 
vinegar. The laboratory for the p of experi- 
ment will be opened to the students for two hours 
every Monday evening. The day lectures, twenty- 
four in number, to be delivered the Monday and 





Friday afternoon of each week, will be on chemistry, 
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and refer to classification and principles, nitrogen, 
sulphur, and carbon, and their various compounds, 
In connexion with these lectures the laboratory will 
be open daily, and on Tuesdays and Fridays before 
the lectures, a laboratory class will be held, a similar 
class being held on the Wednesday evening of each 
week. Professor Ayrton will lecture on three sets 
of subjects in the evenings ; on Tuesdays on electrical 
instrument making, and on Fridays on weighing 
appliances and on motor machinery. Regular day 
an evening laboratory classes will also be held in 
connexion with these lectures. The fees charged 
for the session are extremely low, each course 
being 5s., while the charges for the laboratory classes, 
and the use of ial and apparatus, are equally 
moderate. 


SPRING SEATS FOR CARRIAGES. 

M. Deessert, adminstrator of the Western Railway 
of France, has recently devised a new mode of suspend- 
ing the seats of railway and other carriages, which we 
illustrate by the annexed engraving. From this it will 
be seen that it consists of a frame placed within the 
vehicle consisting of the seats and floor and carried by 
Sey 8 made three or four times more 
flexible than those above the axles. The advantages 
claimed for this ent are the following: the 
suspended mass, including the weight of the passenger, 
being reduced toa minimum, the springs may also be 
made lighter, more especially as the accidental rupture 
of one of them would not be attended with so much risk 
as that of the ordinary springs. 2. The floor of the 
carriage is as elastic as the seats themselves, an advan- 
tage which cannot be obtained by the use of springs 
under the seats only, and the whole structure sways 
together, thus entirely avoiding the shock resulting from 
the difference in movement een the rigid floor and 
the yielding seat. The Western Railway of France has 
made experiments with this system on a second-class 
carriage, selected in preference to a first-class because 
the springs are more rigid, and there is a special object 
in rendering this class of seat less fatiguing for travel- 
lers than they are at present. In the trial the compart- 
ments were divided into two parts, one left undisturbed, 
the other fitted with the Delessert arrangement as shown 
in the sketch, for four places only, the other four seats 
being left as before, so that comparison could be made by 
shifting from one end of the carriage to the other. The 
results of the trial have given every satisfaction. The 
same system has been applied with much success by 
M. Binder and Oo., of Paris, to road carriages, broughams, 
landaus, &c. 








CONSOLIDATION LOCOMOTIVE. 

Wr give this week on es 188 and 189, engravings 
of the locomotive “Uncle Dick,” an engine of the Conso- 
lidation type, but of larger dimensions than usual, con- 
structed by Messrs. Burnham, Parry, Williams, and Co., 
of the Baldwin Locomotive Works, for working a tem- 
porary “Switchback” track across the Raton range 
of the Rocky Mountains on the New Mexico and Southern 
Pacific extension of the Atchison, Topeka, and Santa Fe 
Railroad. This railroad runs from Missouri City to 
Pueblo, connecting there with the narrow gauge line— 
formerly named the Denver and Rio Grande Railroad—to 
Denver. The branch on which the “ Uncle Dick” works 
leaves the main line at La Junta, about 570 miles west 
of the Missouri river, and runs south-west over the 
Raton Mountain to Otero, a distance of 119 miles. The 
portion of the road on which the “‘ Uncle Dick” works is 
a line laid over the mountain top for use while the 
tunnel on the main line is in course of construction, and 
a plan of it is given on page 189. 
Morley, a distance of 10 miles, the road follows the 
valley of the Purgatoire river for 2 miles, thence, cross- 
ing this stream, the road follows up Raton Canon with 
nearly a uniform gradient of 1 in 50 (105 ft. Gin. 
per mile). From Morley to the tunnel;there is for 3 miles 
of the way a maximum of 3}ft. per 100ft. On this 
portion of the line the maximum curve is 10 deg. 
(574 ft,), and on all curves there is a compensation at the 
rate of .05 ft. per degree, per 100 ft. The curves are very 
frequent, and the average curve is about 7deg. The 
outer rail at first was elevated }in. per cent, per degree. 
On the “Switchback” the maximum curve is 16 deg., 
and gradient 6 ft. per 100 ft. 

The leading features of the Consolidation type of 
engine have already been described in our pages, and as 
the engravings we give show the vonétruction of the 
“ Unele Dick” very clearly, we will only add the leading 
dimensions, which are as follows: 


oR 20 in. dia. by 26 in. stroke 
Total wheel base P éeo 22 ft. 10 in. 
ving wheels «+» 42 in. indiameter 
Rigid wheel base (between rear 
and second pairs of drivers) ... 9 ft. 
Diameter of boiler, inside ws 57 in. 
of firebox, inside} ‘ai 119 ,, 


Mi FF tubes ra rm = 3 
um on wee ese 13 
Diame' i 


From Trinidad to |h 
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Heating surface in firebox oe 153 sq. ft. 
o flues ... «» 1,223.84 aq. ft. 
Total heating surface ... »» 1,876.84 ,, 
Capacity of tankonboiler ... 1200 ns. 
Weight on driving wheels eco 100,000 Ib. 
>», Of engine in i 
order, including water in 115,000 ,, 


We may add that the locomotive was originally built 
with a tank on the boiler, having a capacity of 1200 
gallons, and a coal-box on the footplate, back of the cab. 
The coal space being found insufficient, however, the 
coal-box on the footplate has been dispensed with, and 
the engine is now worked with a separate eight-wheeled 
tender attached. 
The following report on the performance of the “ Uncle 
Dick” will be read with interest : 
Trinidad, Colorado, May 1, 1879. 

Messrs. BuRNHAM, Parry, WILLIAMS, and Co., 

Philadelphia, Penn., 
Herewith please find a report of the locomotive ‘‘ Uncle 
— wi as promised you, on our Mountain Division of this 


The engine was intended more especially to meet the re- 
quirements of operating the temporary track over the 
mountain during the progress of werk on the tunnel at 
Raton Pass. 
On the 2 per cent. incline, Trinidad to Morley, length of 
maximum ient=31,800 ft. 

On the 34 per cent. incline, Morley to Tunnel, length of 
maximum grade=19,100 ft. 











to two ordinary engines on steep incline, while the cost of 
fuel and engine service is but little more than for one engine 
of the ‘‘American’”’ type. 
Taking the 2 per cent. gradient the resistance is : 
Pounds per 
: Ton. 
Gravi - dae ose ene ~ 
vity = 00 40 
Wheel friction te one is = 6 
Wind (say) ... ea be os = 1.8 
Total resistance ... eco Pw 47.8 
Traction, including weight of engine= 
542.5 x 47.8=25,931 
Weight of sas - gs wage ane 
Adhesion = 22°24 —_*_ 
eston = 100,000 3.86 
On the 6 per cent. gradient we have : 
— 
per Ton. 
Gravity $X2000, 80 
100 
Wheel friction... ons = 6 
Wind (say) “a = 1.8 
Total resistance ... aah 127.8=82,461 Ib. 
Traction=254 a = ar goes 
: 9 1 
Ad OD te nes TEE nee 
hesion = 59,000 3.08 


DISTANCES AND GRADIENTS. 























| Distance | an | Grade in * Total Average 
—_— in —_ —o Feet bem roe Curvature. | Gradient 
Miles. | aa? 2 Per Mile. "| Degrees. |Feetper Mile. 

} deg. deg. min. 
Trinidad to Morley ... 10 800 1.5 105.6 10 865 06 80 
Morley to Tunnel __.. 5.1 766 3.0 184.8 10 945 44 150.2 
Switchback .. woe | 2.75 275 275 316.8 16 1081 13 

| 





The 275ft. rise on the north side of the Mountain, 
Switchback line, is made in 7000 ft., there being also 
4714 deg. of 16 deg. curves. 

The performance of the Uncle Dick, not including the 
weight of engine, is as below : 
On 2 per cent. gradients, 482} tons, hauled at 8 miles per 


our. 
o 3} per cent. gradients, 258} tons, hauled at 8 miles 


per hour. 

Switchback 6 per cent. maximum, 194 tons, hauled at 
6 miles per hour. 
The last rate includes also the time consumed in opening 
and closing six switches. 
The most successful day’s work in the mountain has 
been leaving Trinidad at 7 a.m. with 15 loaded cars and 
tank of and water to Morley, Morley to Tunnel 10 
loaded cars, Switchback, during the day, 46 loaded cars 
from the north to the south side, and bringing back as 
many in return, and then i inidad again at 7 in 
theevening. During the day 2} hours were lost in waiting 
for connexions, and for dinner. 
The ordinary round trip with loads over the Switchback 
2} miles, consumes 50 minutes. Average train seven load 
cars of 43,000 Ib., each and tank 44,000 Ib., although eight 
cars, and at one time nine cars, have been taken over the 
temporary line. So that ten round trips, with seven cars 
each trip, can readily be made during any one day, or a 
total of over Pager tnt ty Se - the a in 
one day is en wi motive’s capacity. 

The of two wow gd ** American”’ engines, 
on the same line, is submitted by way of comparison. 
ines cou one of 1724 cylinders, the other 16x 24 


Eng 

cylinder, in . 

Treatlag Trinided ton foreel 15 miles, with their train, 
and returning at 7 p.m., 34 loaded cars was the greatest 
number transf over the Switchback in one day, and 





2 in. 
10 ft. 11} in. 


- 
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bringing back as many in return. So that under the best 
conditions the “ Uncle Dick”’ is more than equal in capacity 


The above loads are started from a standstill, without 
uine the slack of the train, and without slipping the 

rivers. 

The difference of adhesion on the 2 per cent. and on the 
6 per cent. gradients is owing to the fact that the load on 
the 2 per cent. incline is not the full load. 

The locomotive readily through 16 deg. curves 
when the outer the elevated at a rate of } in. per deg. 


pectfully, 
J. D. Burr, Assistant Engineer. 
Gro. Hackney, Sup. L and C. D. 





THE GUION LINER “ ARIZONA.” 

FoLLow1ne up the three double-page engravings 
which we haverecently given (see our numbers of July 9, 
July 30, and August 13) of the machinery of the steamer 
Arizona, of the Guion Line, we complete the series of 
engravings by giving additional ones on pages 192 and 
197 of the present number, and proceed to lay before 
our readers a detailed description of the whole, thereby 


ed | {ulfilling the promise which we made some months ago. 


Built last year for Messrs. Guion and Co., of 
Liverpook for their service between that port and New 
York, by Messrs. John Elder and Co., Glasgow, the 
Arizona has proved a vessel of great success a8 an 
ocean-going steamer. Her dimensions are as follow: 
length, between perpendiculars, 450 ft. or over all, 
465 ft.; breadth, 45 ft. 6in.; and depth (moulded) 
37 ft. 6 in.; with a gross tonnage of 5146.55 tons. She 
was built under Lloyd’s survey, and is classed as a 
100—A 1 “three-deck” vessel, the highest and 
whys pes class. The upper and main decks of the 
vessel are completely iron-plated, and the lower deck is 
iron-plated for about half the length of the vessel amid- 
ships, the usual wood deck being laid over the iron deck 
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CRANKSHAFT OF THE SS “ARIZONA.” 


CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 
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in each "case. There is also an orlop deck extending 
from the engine and boiler spaces to each end of the ship, 
while a large promenade deck for the use of the first- 
class passengers is formed by extending the roof of the 
deckhouses outwards to the sides of the vessel; and to 
that extent, therefore, the Arizona is a five-decked 
steamer. The vessel is barque-rigged, with four pole- 
masts, all of which are made entirely of iron, from the 
keelson to the truck. She has eleven iron bulkheads 
extending up to the main deck; eight of these are water- 
tight; and as a safeguard against fire, five of the bulk- 
heads are carried up to the upper deck. : 

The passenger accommodation of the Arizona is so 
arranged that the first-class passengers are forward of 
the machinery, and the second and third-class aft. There 
is accommodation provided for 140 first-class passengers, 
all on the main deck, on which deck also there is situated 
the large and magnificent dining saloon which is seated 
to accommodate 150 persons. This saloon is 40 ft. long, 
while its width is the whole breath of the vessel. On 
the upper deck and over the saloon there is a large 
smoking-room for the first-class passengers, and in addi- 
tion there are the sleeping and day cabins for the cap- 
tain. Above the latter, and on the promenade deck, there 
is situated the ladies’ boudoir, an apartment which is 
fitted np in a most luxurious manner, Well towards the 
after end of the vessel accommodation is provided for 70 
second-class passengers, and there is also the second- 
class saloon. At the stern of the vessel permanent 
berths are fitted up for 140 third-class or steerage pas- 
sengers, with all the requisite water-closets, lavatories, 
&c. The lower deck can be fitted up to accommodate 
1000 steerage passengers if required. On the main 
deck, between the first and second-class passengers’ 
cabins, the engineers, officers, stewards, &c., are provided 
with the accommodation which they require. The sea- 
men are berthed, as usual, on the main deck, forward, 
and the firemen find their accommodation in a large iron 
deck-house amidships, on the upper deck, which also 
includes the saloon and crew’s galleys, the entrances to 
the first and second-class cabins, as also the large 
smoking-room and the captain’s cabins. 

In respect of the general fittings and mechanism for 
working the vessel, we may mention that they include 
all the most recent and approved appliances, such as 
pneumatic bells, fresh water distilling apparatus, by 
Messrs. Alexander Brownlee and Co., Glasgow, steam- 
steering gear (Mr. J. MacFarlane Gray’s), by Messrs. 
George Forrester and Co., Liverpool; large horizontal 
steam winches for handling the cargo, a steam windlass, 
by Messrs. Emerson and Webber, London, and a steam 
crane for lifting the anchors. 

When the Arizona was tried on the Clyde before pro- 
ceeding to Liverpool to take up her position as a first- 
class Transatlantic liner, her engines developed 6357 in- 
dicated horse-power at 56 revolutions per minute, while 
the vessel was making about 17.3 knots per hour under 
easy steam. The maximum power developed on that 
occasion was 6630 indicated horse-power. 

This vessel, it may be remembered, began her career 
by making the fastest passage that had, up till that time, 
been recorded of any vessel sailing between Liverpool, 
or rather Queenstown, and New York—the actual time, 
allowing for difference, being 7 days, 11 hours, 49 minutes. 
On her return voyage she improved upon that excellent 
result by making the passage, after allowing for dif- 
ference, in 7 days, 8 hours, 56 minutes. Then, on her 
second homeward voyage her actual time was still further 
reduced to 7 days, 8 hours, 9 minutes, In connexion 
with this matter the following abstract of the engineer’s 
log will be of interest : 

Since making the before-mentioned fast passages, the 
Arizona has thoroughly maintained her reputation for 
speed, and she had become quite a favourite with - 
gers, when her career was temporarily interru by an 


untoward accident which occurred in mid-ocean, through 
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k to Queenstown. 
a 
a .| 83 
Date, = = Remarks. 
1879. 3 Fl E 2a 
2 3| 5 
a aiP> r= - 
knots.| Ib. | in. javerage 
July 22} 33 | 86| 27] 53 Left Sandy Hook. 
» 23 | 862 | 86 | 27 | 53.5 |Strong wind on starboard bow. 
» 624 | 898 | 80 | 273) 52.7 a 
” 25 | 400 | 82 | 274] 53.2 [Light windon beam; dense fog 
eight hours. 
» 26 | 882 | 80 | 27}) 52 Light wind on beam; dense fog 
sixteen hours. 
» 27 | 358 | 83 | 27 53.2 | Light fair wind. 
» 28 | 364 | 83 | 27) 53.1 |Light variable winds and calms. 
» 29 | 864 | 83 | 27| 53,8 |Variable winds; all sails set 
five hours. 
» 30] 159 | 83 | 27; 53, Arrived at Queenstown. 





Most providentially the foremost bulkhead remained un- 
injured and water-tight. An examination of the vessel 
and her machinery was made immediately after the acci- 
dent, when it was found that she showed not the slightest 
trace of leakage in any part, while the machinery was 
as perfect as before; consequently she was quite sea- 
worthy, notwithstanding the fact that the whole of her 
bow was carried away in the collision. On page 437 of our 
twenty-eighth volume, we gave an illustration of the con- 
dition of the ship’s bow after the collision. At the time of 
the accident the vessel was bound for Liverpool, but after 
a consultation with the passengers it was considered ad- 
visable to steer for St. John’s, Newfoundland, where the 
passengers were transferred to another steamer. Before 
the Arizona left St. John’s her bow was temporarily re- 
paired, after which she steamed home to Liverpoot with 
the whole of her cargo on board, meeting with rather 
heavy weather during the voyage. After the vessel was 
unloaded in Liverpool she was sent to the Clyde for repair 
by her builders, into whose charge she was placed on the 
20th December. Her repairs were pushed on with great 
rapidity, work being carried on at night by aid of the 
electric light. The vesse] was first placed in the Salters- 
croft Graving Dock, Govan,on the date mentioned, where 
a minute examination was made with the view of ascer- 
taining the extent of the d e sustained, It was 
found that about 20 ft. of ironwork of the bow, to within 
a few feet of the collision bulkhead, had been completely 
carried away by the collision with the iceberg, but in the 
other parts of the hull every plate was in its place, and 
not a single rivet had been started. Besides being highly 
satisfactory to the owners, this fact was most gratifying 
to the builders, as bearing testimony to the substantial 
work turned ont at Fairfield shipyard. 

Turning our attention now to the machinery of the 
Arizona,-we would first réfer to Figs. 1 and 2 forming 
the two-page engraving in our issue of July 9 and Fig. 3 
in our wy engraving of July 30. It will there be 
seen that the engines are compound, having three in- 
verted cylinders, the middle or high-pressure cylinder 
having a diameter of 62 in., and the two outside or low- 
pressure cylinders being each 90 in. in diameter, while 
the whole of them are adapted for a stroke of 5 ft. 6 in. 
Each of the cylinders has a hard cast-iron liner and 
they are all steam jacketted all over, The slide valves, 
which are of the equilibrium piston type, are placed at 
the back of the engines, as shown in the cross section 
of the engines, Fig. 2; a detail view of the lower 
portion of one of these valves being ger 
page 192 of the present number. arrangement 
of valves allows of the cylinders being placed closer 
together than would be possible if the valves were be- 
tween the cylinders, and thus the space required in the 
ship is the least possible 1 Since this mode of 
placing the valves was ad by Messrs. Elder and Co., 
several years ago, it has proved in every way to be suc- 





collision with an iceberg, on the evening of Nov, 7, 1879. 





cessful. The valves are worked by the usual double 








eccentrics and link motion and solid rockin 
and the reversing is effected by one of the w 
steam and hydraulic reversing engines of Messrs. Brown 


levers ; 
-known 
Brothers of burgh. It is placed at the back of the 
condenser and shown in Fig. 3. 

Placed at the back of the engines, the surface con- 
denser is divided into two P nghe each of which forms an 
independent condenser for the correspondiig low-pressure 
cylinder. The total condensing surface is 12,540 square 
feet. At the back of each condenser there is fitted an 
air pump, together with feed and bilge pumps, all of 
which are actuated in the usual way, by means of levers 
from the piston rod crossheads. The condensing water 
is supplied by means of two large centrifugal pumps 
made by Messrs. Gwynne and Co., Essex-street Works, 
London ; and the arrangements are such that the water 
is made to pass through the top division of the tubes 
first, it being claimed for this arrangement that the 
steam is more quickly condensed than by the more 
common method of allowing the heated water to pass out 
through the top divisions of the tubes, and that the 
feed-water is obtained at a higher temperature. In addi- 
tion to the pumps already mentioned, there are two 
pumps for supplying water for sanitary purposes, two 
eee a feed donkeys for use in case of any derangement 
of the main feed pumps, a small auxiliary feed donkey for 
the small boilers, &c. Other small engines are fitted for 
turning main engines by steam, when the vessel is in 
port, as also for lifting the ashes from the stokeholes to 
the deck. 

The crankshaft, which we illustrate in Figs. 6 and 7, 
on the present page, is, as will be seen, built up of five se- 
parate pieces, The two pieces of each part of the shaft, 
as also the two cranks, are forged out of the best 
hammered and rolled scrap iron, in accordance with the 
special method of manufacture adopted about eighteen 
years ago, by Messrs. Beardmore, of the Parkhead Iron 
and Steel Forge perme Beye and which has stood the 
test of experience over that long period. For the crank- 
pin a forging of cast steel is used. The diameter of the 
journals is 22}in., while that of the crank-pin is 28 in., 
and the total weight of the complete shaft in the finished 
state is pe diver of 55 tons. By thus building up the. 
shaft in pieces, the rug for engines of the largest 
class are of the simplest kind and of such a size as to 
insure almost absolutely perfect soundness throughout. 
All the crankshaft bearings, as also the crank-pin bushes, 
are lined with white brass. The propeller is 23 ft. in 
diameter. The boss is made of cast iron, and the 
blades are of Messrs. Vickers, Sons, and Oo’s. cast steel, 
and the total weight of the propeller is nearly 27 tons, 

As will be seen by reference to Figs. 4 and 5, forming 
the two-page engraving given with our issue of 13th 
August, the boilers for supplying steam to the engines 
are arranged in two groups, with athwartship stokeholes. 
There are six double-ended boilers, as shown in detail in 
Figs. 8 and 9, on 192, and one single-ended boiler. 
They are each 18 ft. 6 in. in diameter, and the length of 
the double-ended boilers is 18 ft., while that of the single- 
ended one is 10ft. In all there are 39 furnaces, each 
8 ft. 8 in. in diameter, and the total grate surface is 780 
square feet, the total heating surface of all the boilers 
being 19,500 square feet. structed for a working 
pressure of 90 lbs. per square inch, these boilers are 
formed of shell plates 1,% in. in thickness rivetted to- 
gether with double-butt straps, all the holes being drilled 
after the plates were bent to the proper curvature, 

The odin and construction of the machinery, and of 
the vessel throughout, reflect the greatest credit bm 
Messrs. John Elder and Co. We are assured that during 
the whole of the time that the Arizona has been in actual 
service, working at full power, she has given the greatest 

ssible amount of satisfaction, leaving nothing to be 
p arsey and we cannot but congratulate Messrs. Guion 
and Co. upon their good fortune in the owners of 
such a magnificent example of Clyde shipbuilding and 
marine engineering. 
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Analysis of the Slag. 
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B c. pn | nl. & | # 
SiO, ...| 26.83| 22.69 | 23.25; 16.03 | 12.80 | 10.87 | 12.25 
P.O, 2.61| 222 | 7.74) 5.88 | 1434 | 13.69 | 12.68 
Al.O, 8.09 -8.07 | 300) 234 200) 173 | 231 
Fe.0, ...| 0.14| 050/ 162) 2.00 | 257 | 352 | 1.61 
FeO” ...| 4.21) 484 | 6.77) 413 | 5.97 | 11.58 | 9.42 
MnO 3.62} 393 | 5.50) 312 | 268] 2.54 | 5.32 
Cao 52.33| 57.07 | 46.00| 61.74 | 53.77 | 49,35 | 48.38 
MgO 5.11] 585 | 473) 496 | 490 | 522 | 5.60 
CaS L71| 100 | 078} 0.63) 185 | 297 | 2.84 

Seta anusathianetsenis|shiorinatill sslibegltial commas 

99.65! 101.17 | 99,39! 100.83 | 100.88 | 100.77 | 99.91 

The slag contained 

P... 1.14; 0.97 | 3.37; 257) 644} 5.98, 5.54 
Fe 8.38; 4.11 | 641) 4651 6.28 11.46 | 8.44 
Mn :.| 280) 3.05 | 426] 242| 208 | L97| 412 
8... ..| 076] 044| 0.35] 0.98] 060 | 101 | 1.04 























duced to a mere trace at the expiration of two minutes. 
A portion of the carbon burns off at the same time with the 
silicon ; however, only after the silicon is reduced does the 
carbon curve descend rapidly. The manganese curve is 
from the commencement to the end of the blow regularly 
descensional, showing that this body oxidises but slowly. 
The small quantity of copper disappears —— at the end 
of the first minute’s blow. Surprising is the fact that the 
sulphur curve slowly rises till the commencement of the 
afterblow, and then only decreases partially, or very slowly, 
at the latter end of the same. The phosphorus is ener- 
getically consumed in large quantities after decarbonisation 
has taken place, and its combustion is the cause of the high 
temperature at the end of the process. 
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At the commencement of the blow, and during the time 
the silicon is oxidising, the phosphorus increases in the 
metal in the proportion as caused by the lessening of the 
volume of pig iron through the combustion of silicon, man- 
ganese ond carbon. ‘ : i 

After the reduction of the silicon, and during the period 
the carbon is reduced from 2.72 per cent. to 0.16 a cent., 
only a fraction of the phosphorus disappears (from 1.32 
per cent. to 1.18 per cent.) afte’ is the very rapid 
combustion of this body takes place, leaving only a trace of 
the same, a reaction which characterises the whole process. 

An essential difference between these diagrams and dia- 
grams of the acid process is to be found in the rapid and 
thorough oxidation of the silicon at the very commence- 
ment of the blow, whereas by the old method during the 
first period a rapid combustion takes gue but after this 
it is not much further attacked until the carbon and man- 
ganese are in a great measure exhausted. 

For many reasons it is better to use a white iron for the 
basic process, poor in silicon, and as a ounegrinns the 
commencement of the charge is colder than by the old pro- 
cess, but in the latter stages, on account of the intense 
combustion of the phosphorus, a steel hot enongh to allow 
of ascensional casting is obtained, and the highly refrac- 
tory slag is thoroughly fluid. We have, in conjunction 
with this, and our own practical experience proves, that 
those firms who may work the basic process, and whose 
minerals are poor in phosphorus, are not the best situated 
for working it, but those whose irons show a tolerably high 
percentage, containing at least from 0.75 per cent. to 1.5 
per cent. If the phosphorus is lower, then an iron richer 
in silicon must be ised that carries many drawbacks with 
it; if the phosphorus is too high, then the afterblow is un- 
necessarily prolonged, the linings, and particularly the 
bottoms, suffering much. 

_ The a germ show the conjecture that the phosphorus 
is attacked before the carbon is in any great degree oxi- 
dised, and that the phosphoric acid produced is again 
duced by the carbonic oxide formed by the combustion of 
carbon % ap snaeeas - ‘incten, ta 
urprisingly low is the amount of iron in i 
those of the charges 1, 2, 3, 4, and 5, the total iron con- 
tained is but 1.69 per cent. of the charge, and of this 
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amount a certain quantity is found, in the form of shot, 
confined in the rapidh chilled slag. ? 
The phosphoric acid of the slag is certainly only partially 
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combined with iron, and this circumstance is not without 
import as affecting the loss of metal per combustion in the 
basic process. . 

In order to carry pengen the process with ease, and 
certainly with ordinary white iron, the following items 
must be attended to : 

1. Hot smelting in the cupola. 

2. The use of fresh, good calcined lime for the addition, 
free from water, and used as hot as practicable. 

8. Quick manipulation of the process itself. The quicker 
the charges go the better the product. the use of 
larger tuyeres and greater wind pressure. 

I can more easily over the eral manipulation of 
the basic process as the members of this Institute are already 
acquainted with the same through the communications of 
Messrs. Thomas, Richards, Cooper, and Pink, more 
especially so as quite lately an honoured member of this 
Institute, Herr Hofrath von Tunner, has very clearly and 
minutely described the same. 

This is not the place to go into details of the economical 
side of the question, and at the same time the statistics are 
not quite exact enough for a thorough and reliable com- 
parison between the two processes. 

My present object is to give the necessary data for a 
thorough discusion of this method and the analytical details 
are sufficient for the same. 

In conclusion I hope our friends from England, Austria, 
Belgium, and France are ready and willing to impart to us 
the observations and improvements they have made in 
further developing the Thomas process. 


ENGINE BELTING. 
To THE EDITOR OF ENGINEERING. 
S1r,—Can any of your correspondents send us the address 
of the manufacturers of Parneless patent tg: "se 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-f[ron Market.—Dulness was again the 
rule in the pig-iron warrant market last Thursday, and 
prices closed with a recovery of 14d. of the 1s. 14d. lost on 
the previous day. A moderate amount of business was done 
during the forenoon at from 53s. 44d. to 53s. 6d., and 
again at 53s.4}d. cash, and 53s. 104d. one month, the close 
being sellers at 53s. . cash and 53s. 73d. one month, 
and buyers 13d. less. The afternoon market was quiet. 
with business done at from 53s. 44d. to 53s. 3d. cash, an: 
from 53s. 7jd. to 53s. 6d. one month, the markex closin 
with buyers at 53s. 3d. cash and 53s. 6d. one month, ont 
sellers asking 14d. ton higher. was a very 
quiet and steady market at the opening on Friday morn- 
ing, with business done at 53s. 3d. cash, 53s. 6d. one 
month, up to 53s. 
receding to 53s. 14d. cash and 53s. 44d. one month, and the 
price at the close being nominally 53s. 3d. cash. The 
market also remained quiet ogg fag afternoon, and the 

uotations were 53s. 44d. to . 5d. 

. 1}d. cash, down to one month and 53s. cash accepted 
and the market closing with sellers over at 53s. cash and 
53s. 2d. one morth. Monday’s market was likewise dull 
at the opening, but subsequently there was a eral im- 
provement, and prices cl at a recovery of 9d. per ton 
of last week’s decline. In the morning business opened at 
52s. 6d., or 4d. down, but improved to 58s. 4d. cash, and 
from 52s. 10}d. to 53s. 6d. one month, the close being 
buyers at 53s. 4d. cash and 53s. 6d. one month, and sellers 
asking 2d. per ton over those quotations. The range of 
prices during the afternoon was from 53s. 3d. to 53s. 9d. 
cash, and from 53s. 6d. to 53s. 1ld. one month, and the 
market closed with sellers at 53s. 9d. cash and 54s. one 
month, and buyers offering 53s. 8d. and 53s. 11d. cash and 
one month respectively. Yesterday’s market opened firm, 
and at a further advance of 3d. per ton, but it weakened, 
as there were signs of the miners on strike s my yielding 
to the coalowners, and the market closed at Monday’s 
—_—-. A ber of tr ti took place during 
the forenoon at from 54s. to 53s. 9d. cash, and at the close 
there were sellers asking 53s. 104d., and buyers were offer- 
ing lid. per ton less. The afternoon quotations ranged 
from 53s. 10id. down to 53s. 9d. cash, and 54s. ten days, 
the market closing with sellers at 53s. 9d. cash and be. 
one month, and buyers at-14d. per ton lower. To-day’s 
market opened flat at 53s. 
cash, ually receding to 52s. ild. cash, 53s. fourteen 
days accepted, but afterwards 53s. 14d. cash was paid and 
53s. 3d. one month, closing sellers 53s. 14d. cash and buyers 
53s. No.1 Coltness was reduced by the makers 1s. per 
ton. The afternoon market steady, and business was 
done at 53s. cash to 53s. 3d. next week, and 53s. 3d. to 
53s. 44d. one month, closing buyers at 53s. 2d. cash, and sellers 
53s. 3d. Considering the circumstances that have existed 
during the last few weeks, the fact that the market should 
have suffered such a great decline as has taken place 
is a matter of surprise to ; but it is now 
admitted that strong and su ul efforts were made to 
depress the market in order to coerce the miners, who have 
been keeping their eyes fixed on the G -iron 
market, as their warrant for the advance wages 
demanded. In the event of the men returning to their 
work at the old rate of wages, or near it, there will again 
a comparatively —_ production, which should, it is 

a 


one month and 





t ht, have the double effect of preventing rash specula- 
tive b i g on the one hand, and te teeties of 

and fostering the improved legitimate demand ; and 
when the temporary disorganisation of the market, which 
gama Only soneeuie ty enpeh @ ait cnet aang 
seems ex a i > ex i 
trade, to which, indeed, all indications “seems to mem 

iron is rices are 


Shippi very , and 
eattiealrenh on: the wieio, her lower. 
a formal reduction having been 
William Baird and Co 


announced is ® 
. 8 brands, which have been twice 


4}d. cash and 53s. 7d. one month, then | th 


9d. one month and 53s. 74d. | had 37 


reduced in price 1s. per ton. There is a quiet business 
doing both for the Continent and for the home trade, and 
more has been doing with Americx, on whose 
account moderate quantities of pig iron are being bought. 
Some more blast furnaces have damped down, and the 
number actually blowing is now reduced to 82.' Still 
makers are able from their stocks to Sa 
trade, and send in iron as warrants to m go yg 
buying in view of advances in price. The stock in 
Messrs. Connal and Co.’s public warrant stores at the end 
of last week stood at 465,485 tons, the increase for 
the week being 4502 tons. The increase for the present 
ear is 50,000 tons, and for the past year and eight months 
,000 tons. Last week’s shipments of pig iron from all 
Scotch ports amounted to 13,530 tons, as against 18,312 
tons in the corresponding week of last year. 


Reconstruction of the Tay Bridge.—Mr. W. H. Barlow, 
C.E., is ing in a very business-like way to obtain all 


.E., 
the requisite data for any ee he may make for the 
reconstruction of the Tay Bri ge. His son, Mr. Barlow, 


Jun., along with his assistants, was e t week 
taking cross sections of the river. Two diving bells have 
been engaged, and in a few days the foundations ¢ Se 

ivers 


resent piers will be examined not merely by 
but by skilled engineers, so that their condition will be 
carefully and poey beg eer sing , Messrs. hegerl y 
engaged e or new piers, and, in 
order that there may be no omen as to the localities 
ie i Ce etiee (on ae ay dnd 
west of the » from w opera- 

tions will be ene ay Mr. Anderson, bricklayer, 
Newport, ne Porige wesgtg ca comet oe dew wedi ger + is 


be heavily weighted, into the bed of the river, so as to test 
the foundation. Mr. Cochrane, contractor, of London, 
will take charge of this wah nee Mr. Barlow's supervi- 


sion. the weather keeps fine, a considerable number of 
ay ace agg employed on the within the next 
‘ew weeks. 


NOTES FROM THE SOUTH-WEST. 
Peper se cotton and oy =e ing of 

@ proprietors is com was on ay ; 
lott Tredegar . me amount of interest was 
felt in the ings from the fact that this meeting was 
the last, the company having, by an Act of the present 
session, become amalgamated with the Great Western 
Railway Company. The directors’ report was adopted. 

The Forest of Dean.—The pig iron trade has slightly 
fallen from the improved position it had attained last week. 
This is doubtless due to the resent git way of the Bir- 
mingham markets. In the Cind ord Valley there isa 
considerable output of coal for the time of year, although 

e collieries are not working full time. It does not appear 
that any definite arrangements have been made with regard 
to the restarting of the Parkend pits. 

Taff Vale Railway.—At the half-yearly meeting of the 
Taff Vale Railway Company the chairman, in the course 
of his speech, referred to the Penarth Dock, as an incu'us 
upon the Taff Vale Company, but Mr. Riches contended 
that if the Railway = had only expended a proper 
sum on the extension of that dock it would have become a 
paying concern, and as it was, the Penarth section served 
as a very important feeder to this line. 

Cardiff.—In the early part of last week the arrivals of 
both steam and sailing tonnage were numerous, and there 
was a slight impetus given to shipments. Although the 
actual clearance of coal shows a smaller total, it cannot 
be said that shippers have been less busy. A prominent 
item in the mnere Soe —_ the iron anes, which show a 
larger aggrega’ ‘or many weeks past. While prices 
of coal are without change, there is no to farther 
weakness, most of the large collieries being averse to 
“cutting down” quotations, even though orders are not 

lentiful. A slight improvement is notified in the demand 
or coke. The iron ore t is fairly maintained. Last 
week’s shipments comprised 88,501 tons of coal, 10,495 tons 
of iron, 1800 tous of fuel, and 2075 tons of coke. The im- 
ports of iron ore were 10,977 tons. 

Severn Bridge Railway.—The half-yearly meeting of 
this company was held in Bristol on Wi y- Mr. W. 
C. Lucy, the chai » presided. He said the company 
miles of railway—33 worked by locomotive power. 
The line in connexion with the Severn and Wye system 
had cost 25,0001. ; the bridge had cost, or would cost when 


completed, 410,0001. 

property, represented by 37 miles of railway, and perhaps 
one of the best bridges in the kingdom. 

‘ >a een IN THR mi fe nea works 
or essrs. earnall’s upper 
dock at the Union Yard, : se, E., are now nearly 
completed, and last week the works for lengthening, widen- 
ing, and deepening the middle dock were commenced ; the 
walls will be built of brickwork backed up with concrete. 
atthe entrance an iron caisson will be used in place 








Messrs. HornsBy AND Sons’ Rauarine MacHINE.— 
ing machines on August 27, at Hssle- 


w tntispemanble’” ‘eta ag oy ht fat prize 
“6 ” » £ reaper 7 
beat eleven competitors. a the leading English 
Johnston third. It be noted that the “‘ Indispensable”’ 
machine has oegen  e ee e aor 
competition in which it has been tried, since i intro- 
duction in 1878. It be well adapted to the heavy 
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‘ TIN NA * firing, has given satisfactory results, as I have learned | is the object, it is of importance not to lose heat by radia- 
ON oe 9 — ee Rb iy san from the reports ia the technical ; } tion or conduction, or to allow any of the heat to become 
Ir is not my intention 40 enumerate to-day all the Another arran t is that of M. E. Minary, of | latent. This is the case in Gribe’s generator. The 


in , but only to show the 
Rifferences in their Santina an to draw your atten- 
tion to Mr. Gribe’s recent im ts thereupon. 

i furnaces are not taken 


ts, if 
into eration, may be divided into two classes, vis., 
those with grate firing, and, secondly, those with gas 


difference between these two classes consists mainly 
in the admission of Soe simeanteme om inbeah oe Me case 
of grate firing takes place 7 ane eet Resp Be 
» whilst in the case of gas firing i requires a second 
aes Soneene pee admission. In a theoretical way, it 
migh : pat wy ttt i grate 
a gas » as 80 
of thé feel ten Situs eommarted lake gases, which are 
en about 30 per cent. of its 
te in the form of hydro- 
remaining solid coal or 
(carbonic oxide, and 
considered in this 
atmospheric air only at one 


te. 
is sufficient in thickness, 
acid produced by the combustion of 


att ab next to the te can only pass 
red-hot fuel above it, again combine with 
preventing the 


of unconsumed 

then have, speaking | vay technical point of 
the gases produced necessitate 
of atmospheric air at another 
Most of the generators now in use took their origin in 
a way. ting Ae a of a single Fg ee in — the 
processes expelling the rocar'’ gases 
(already formed in the fuel), and (2) of Anne we the re- 
maining solid fuel, take p athe. and these gene- 
rators therefore have this draw in common with ordi- 


: if 
i 
‘ 


z 


nary = firing. 
So far back as forty years ago experiments were made to 
—s these two processes, requiring such site con- 
itions, separately, and John Juckes was the (see his 


tent, November 8, 1838, No. 7858, and annexed sketch, 
ig- 1) to endeavour to improve the heating by preventing 
the disturbing influences which occur in ordinary grate 
firing by the charging of wet cold fuel on the hot fuel in 
process of conversion. 











This arrangement constitutes only a grate and not a gas 
firing, because air is admitted only through the grate. As 
the horizontal chamber for expelling the is fixed 
in the converting chamber of the grate, the necessa 
heat for ing the gases from the newly introduced fu 
and for So same ‘is taken, as in all 
other ring and generators constructed hitherto, 
from the heat before it enters the combustion chamber. 
For the heating of steam boilers, which Juckes specially 
describes in his patent, this arrangement is quite suitable, 
as the expulsion must take place some time, and cannot be 
done otherwise than by the heat produced by the con- 
version, the waste heat not having the required tempera- 
ture left to perform the duty. 
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A similar arrangement is that of John Price, of 
which aeketch is shown in Fig. 2, and for which he obtained 


a it (No. 3462) on Octo ranitted caly ¢ a 
ogre , air being i only throu 
grate at d; but i differs from Juckes’ by not having a 

fi arrangement, and the expulsion 


chamber being heated by waste heat. This . 
although still subject to some of the wants of grate 





Besangon, we of which were published in the 
1868 in the lication Industrielle, and a sketch of whi 
is shown in Fig. 3. This isa real gas-generating furnace, 


Fp Fig.3. 
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air being admitted at two places. The expulsion in a does 
not take place in a chamber separate from the conversion 
chamber 5. but in an elevation of the same, and the heat 
for expulsion is drawn from the heat a aon by conver- 


sion. A large quantity of this heat thus becomes latent, 


iL 
E(t 
wo | 5 


and is lost for the desired purpose. The air for the con- 
version passes through the channels d d, and the air neces- 
sary for burning the gases is introduced at h. Minary’s 
arrangement consists, therefore, in a generator of one 
chamber, and is without a mechanical feeding arrange- 
ment. The same arrangement has lately again been 
ener by Messrs. Brook and Wilson, and is described in 
_? [aa of September 28, 1877, and shown in 
ig. 4. 
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Before I describe Gribe’s generator, I will {repeat that 
all generators constructed hitherto have only had one 
chamber in which the. gases contained in the fuel are ex- 

ed and the resulting coke is converted. green 

p fuel is charged cold and unprepared, from time to 
time, upon the materials which are in process of decom- 
position, similar to the process which takes place on an 
ordinary grate, and as the two processes of expelling and 
of converting require entirely different conditions, the 
ality and sae of the resulting gases are constantly 
p secon Nong 'o expel the gases contained in the fuel no 


the | atmospheric air is required, but only heat, whilst for the 


conversion (combustion) of the solid (coke) 
into carbonic oxide siesughaniage is eueeiial. ¥ 
no heat, ie oo Be Cares, Bans Pang “. a . 

em or expelling the gases from the ; an 
ving thus es latent, it cannot be utilised in the com- 
bustion chamber 


uires 





Daernter, Tend before the Irom and Steel Institute at 





With all firing arrangements in which high temperatures 











contained in the coal are expelled in one chamber A, the 
solid remains (coke) are converted in another B, and both 


gases so produced are burned in the com chamber, 
which is not visible on the pumenstive 
A is heated the gases they leave the furnace 


x highly heated. In the second part B the con- 
version of the remaining solid parts takes , all the 
heat that is set free being utilised in the furnace. The 
generator consists of one, two, or more horizontal chambers, 
made of fire-proof materials placed below, above, or by the 
side of the furnace in which the gases are utilised (such as 

uddling, reheating, zinc, glass, and other furnaces). 

he chamber A is closed at one end by a mechanical 
feeding arrangement, whilst its other end is open and 
communicates with B. The feeding of coal into A can 
be done by hand or by machinery, and requires very little 


power. 
The atmospheric air necessary for burning the gases 


arrives heated by previously passing through 
| channels heated by waste heat, its access being regulated 
by valves. The waste heat, after passing through D, D, 


round A, to expel the “oped from the fuel and heating the re- 
sulting coke to a bright red heat, may then be under 


ers, &c. 

It has been shown by Rankine that carbon during its 
oxidation does not produce 14,500 British units, but 20,200, 
and that 5700 of these become latent in converting the solid 
carbon into gas, so that only 14,500 British units are per- 





The same rule applies to the expulsion of gases 
I do not know how many units 
are required to convert the solid carbon, hydrogen, &c., 
contained in all coal into ; but as one-third of the 
weight of coal must be expelled in the form of gases, and, 
as already mentioned, 5700 units are — for one part 
of carbon, the conclusion is warran that during the 
process of expelling the gases at least one-third, or 1900 
units remain latent. 

Now if in the ordinary arrangement of generators, 14,500 
are eae the 1900 units being made latent before the 
combustion chamber, these 1900 units are made use of in 
the combusti hamber with the Gribe generator, as they 
are consumed only after the gases have left thesame. The 
great advantages which the thus increased supply of heat 
in the combustion chamber produces are palpable. 

As only a part of the waste heat is consumed in expelling 
the gases after leaving the combustion chamber, and in 
fact just as much as is consumed in ordinary generators or 
grates for this purpose before the combustion chamber, 
the rest of the waste heat may be utilised as hitherto for 
producing steam, &c. 

Another important advantage which Gribe’s generator 
has over all others consists in the possibility of utilising 
cheap small coal. 

As the coal is here first converted into coke, not only can 
very small coking coal be used, but fine anthracite, which 
does not coke, may also be mixed with the coking coal, and 
consumed with advantage, as the coke leaving the expul- 
sion chamber only requires such resistance as will enable it 
not to fall to dust in the conversion chamber, and stop the 
draught. It has been proved in practice that a mixture of 
50 per cent. of small but pre coking coal with 50 per 
cent. anthracite dust give coke of sufficient substance to 
work well. With the gases produced from this mixture the 
highest temperatures may be obtained. 

A Gribe’s generator has been in use since the 9th De- 
cember, 1879, in a reheating furnace at the iron and steel 
— Osnabriick, where a surface of 6 ft. by 18 ft. is 

eated. 

This generator is worked during the daytime only, and 
it consumes on an average per month of 26 turns, 122,580 
kilos. coal, of which 69,487 kilos. or 56.65 per cent. are 
coking coal, and 53,141 kilos. or 43.35 cent. anthracite 
dust. The mixture costs per 100 . 0.5898 marks. 
This includes the coal consumed for warming during the 

i The furnace i 


ceptible. 
and the conversion of coal. 





night. is used for heating blooms of mild 
steel for railway sleepers, which only — 260 kilos. 
each, whilst rail ms weigh 580 kilos. each. Neverthe- 
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less, 505,918 kilos. of blooms are heated during the 26 
turns. For 1000 kilos. of blooms about 242 kilos. coal, 
costing 1.34 marks, were used, whilst in the Siemens 
generator, formerly used for the same mill, 305 kilos. 
gas coal, costing 2.64 marks, were required. This con- 
sumption of pom per 1000 kilos. of blooms in Grébe’s as 
well as in Siemens’ generator would of course be much less 
if the blooms were heavier and if the work extended over- 
night. A steam boiler is being heated with the waste heat 
of Gribe’s furnace, which of course was impossible with 
the Siemens generator. Now, as from 2 kilos. to 4 kilos. 
of water is evaporated per kilo. of coal (4 kilos. directl 

after and 2 kilos. shortly before cleaning the boiler), an 

estimating only 25 per cent. of the coal as being utilised in 
this way for producing steam, the saving in the Grébe 
furnace in comparison with the Siemens furnace is further 
increased to at least 1.58 marks per 1000 kilos. of mild 
steel, or equal to 60 percent. In consequence of these 
satisfactory results, the Board of Directors of the Osna- 
briick Steel Works decided to change all their Siemens 
generators into Grébe generators. 

The Grébe generator has also been in use in a zinc fur- 
nace of the Vieille Montagne at Moresnet, near Aix-la- 
Chapelle, since Decembe’, 1879, and a second furnace for 
the same purpose has just been completed. 

At the River ;Lee Iron Works, Canning Town, London, 
a Grdbe’s generator is in use for a ball furnace, and 
although some trouble was experienced there at first owing 
to the men not being accustomed to gas heating, it now 
gives satisfactory results. 

Grébe generators are also in use at a furnace for 

late glass at Messrs. Fourcault, Frisen, and Co.’s, in 

ampremy, near Charleroi in Belgium, and one at the 
German spiegel glass manufactory in Freden, near Hanover ; 
also one for concentrating copper at the Mansfeldschen 
Gerverschaft, in Eisleben. 








IRON PERMANENT WAY. 

On the Results obtuined with Various Systems of Iron 
Permanent Way on the Prussian State Railways, and 
on those Private Lines managed by the Prussian 
Government. 

By E. GRiTTEFIEN. 
(Continued from page 182.) 

Ir by a sufficient protection of the joints the cross 
sleepers can be dispensed with, so far as these serve solely 
as protection against depression at the joints, a substitute 
must still be found for those other functions of the cross 
sleepers, which consist in preventing the inclination of the 
rail and the shifting of the gauge. Proposals of the most 
varied nature have been made in this respect, of which 
however I will only especially refer to the fo vows Me 

On the line Berlin-Nordhausen the experiment been 
made of placing under the rail joint, which in this case 
coincides with the joint of the longitudinal sleeper, two 
T irons, at a distance of 500 mm. from each other. The 
object of this is to divide the surface — more equally 
over the ballast, and it is expected that this arrangement, 
similarly to the hanging joint in the cross sleeper con- 
struction, will have the effect of smoothening the working 
of the line. 

In the construction of the second line of the Moselle 
Railway, which is to take place in the course of this autumn 
on the Hilt system, a mode of construction is proposed, by 
which the inelastic cross connexion loses its importance as 
a supporting part. At the joints of the sleepers, which 
coincide with the powerfully fished rail joints, the longitu- 
dinal sleepers are so far shortened that a space of 84 mm. 
remains between their heads. The cross connexion neces- 
sary to prevent the inclination of the rail is formed by a 
powerful [ iron, whose horizontal arm passes immediate] 
under the rail, and therefore not deeper than the hori- 
zontal back of the longitudinal sleeper. In this, as in 
other similar modes of construction, it is however neces- 
sary to close vertically the head of the longitudinal sleeper, 
since otherwise the ballast wouid slip away under the 
heads of the sleepers, and the joint would therefore lie in a 
hollow. This interception can be constructed simply by 
L plates bolted into the hollow spaces between the sleepers. 

The following observations have been made by nearly all 
railway directions who have hitherto adopted the Hilf 
system. 

It has been generally observed that where fine ballast 
material is in use, the Hilf system involves considerable 
expenses for maintenance, exceeding even those of the 
system of wooden cross sleepers. The Hilf permanent way 
lies all the better, and its cost of maintenance is the less, 
the rougher the ballast is up to a certain degree. It is 
especially desirable to provide either a porous ballast or 
artificial drainage, since bad drainage, especially in winter, 
continually affects the security of the line. my own 
opinion, however, these observations are not only applicable 
to the Hilf system but to longitndinal systems in general. 
In those cases, where the Hilf system is adopted with cross 
sleepers, these latter must not be stuffed under the middle, 
but must lie hollow, as they otherwise bend, and cause 
shifting of gauge and inclination of the rail. The second 
unanimous observation on the part of our railways on the 

ilf permanent way is that the effect of the atmosphere on 
the same is extremely slight, so that it is unnecessary to 
provide against oxidation of the iron. 

Some have blamed the mode of fastening the rails to the 
sleepers in the Hilf system by means of tightening plates 
and scew bolts, and have experimented with > okey 
and horizontal spring-wedges (Heusinger von Waldegg). 
But the greater number of our railways have not raised 
any objection to Hilf’s small iron fittings. 

believe that I can sum up my ict on the Hilf teow 
manent way by saying that the same has in general held its 
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ground in Germany, and that merit will doubtlessly 


appear 
more clearly the more stress is laid on the use of powerful | discuss 


rails and fishplates, on well drained ballast, and on proper 
stuffing material. It is, however, still desirable to 

a mode of construction, by which the protection of 
sleeper joints may be attained. 

I ine finally to remark, gentlemen, that many objections 
have been raised to the middle rib of the Hilf longitudinal 
sleeper, on the grouuds that this rib makes the rolling of 
the sleeper more difficult, and that it divides the ballast 
under the sleeper injuriously, forming a gutter, in which 
the water collects. The first objection can, I think, now 
no longer be justly sustained, since the Hilf sleeper is now 
rolled without difficulty. The second objection is principally 
applicable in cases where fine or impermeable ballast is 
used, and in this respect, as I have mentioned above, the 
requisite care must be taken with every longitudinal system. 
Before closing that portion of this paper which refers to 
the longitudinal systems I shall have to make some com- 
parative remarks on the Hilf sleeper: I now turn, however, 
to the second longitudinal system in use on the Prussian 
Government lines, viz., on the Rhenish Railway. 

Permit me, gentlemen, to give you a short description, 
aided by the special map here shown, of this not unim- 
portant system of permanent way, adopted in preference by 
the Rhenish Railway Company. 

The rail is 9 metres long, 130 mm. bigh, and weighs 
29 kilos. per metre. The longitudinal sleeper, the upper 
horizontal surface of the head of which is mm. . 
has the so-called Vautherin gutter form, the two side ribs 
have an outward inclination of about 30 deg. against the 
vertical, and are bent at their lower ends again to hori- 
zontal surfaces, each 17 mm. broad. These sleepers weigh 
23 kilos. per metre. They are all komen are each 
8.90 metres long, and are punched differently for straight 
lines and for curves. 

The joints of the rail and of the sleeper are displaced 
from each other by 50cm. The cross connexion consists 
of three gauge screws for each rail with the necessary nuts 
and vertical inclination plates; the gauge screws are so 
distributed that one is in the middle of the rail, and the 
others each at a distance of 3.5 m. 

Hilf’s system of streagthening the joint by underlying 
cross sleepers is rejected in principle, and therefore the use 
of cross sleepers altogether abandoned. On the other 
hand the fishplates are 500 mm. long, and as “E~ 5! con- 
structed as the available height permits. The rail is at- 
tached to the sleeper by the usual ening plates, and 
any shifting of the gauge is prevented by angle-irons fitted 
in the hollow space of the sleeper, and which produce the 
friction of ballast upon ballast —— this purpose. 

The setting up and displacement of this permanent way 
is a tolerably simple operation, since there are no cross 
connexions under the longitudinal sl ; and it is 
for this reason possible to lay the line at once on the 
formation level, and to carry the ballast material over the 
advanced line. 

It is undeniable, gentlemen, that the longitudinal 
manent way of the Rhenish Railyay Company exhibits 
certain good constructive arra’ ents, derived from a 
right appreciation of the vertical powers operating in the 
longitudinal system. In the first place so powerful a profile 
has been given to the rail that it can support indepen- 
dently the pressure of the wheels and distribute the same 
over a sufficiently long portion of the sleeper. 

The sleeper has received a shape which, with a com- 
ary rn | small section, gives the greatest possible inertia, 
and which contains in its hollow space an amount of un- 
divided ballast, the friction of which on the underlying 
part of the foundation suffices to prevent horizontal dis- 
placement. Less care, however, has been taken in shaping 
the sleeper with regard to an equal distribution of pressure, 
as in this respect the short horizontal flange at its base is 
not a success, as I om Fagg myself to explain later on. 
This system is especially remarkable for the principle 
adopted of abandoning the cross sleepers under the joints, 
by which it has been sought to avoid an ual and de- 
trimental transfer of the pressure to the foundation. 

However correctly this principle has been ied out 
with respect to the vertical pressure, it would on the other 
part have been desirable to find a substitute for the cross 
sleeper by means of such connexions as would have more 
effectually prevented any twisting of the rail, and the con- 

uent alteration of inclination and ~~ 

he existing ga’ rods, although they have proved 
effectual against shifting of gauge, cannot withstand out- 
ward twisting power, nor can the , especially in con- 
tinued wet weather, or in a thaw, give the necessary 
counter-pressure. At all events on the line Bottrop-Rheine, 
90 kilom. long, on which the permanent way is laid on this 
system, it has proved that in such conditions of the at- 
mosphere as are referred to above, the sleepers have in 
many places received an inclination, especi —— 
deviations of the outer and inner up to 10 mm., and 
even in some places up to 20 mm. having been observed. 
These last exceptionally great deviations may be ascribed 
to the fact that the line in question is new, that the em- 
bankments have hardly had time to 
ballast material was not everywhere of sufficient thickness 
and quality. In order to meet these defects, and to secure 
that equal inclination of both rails which is necessary for 
smooth travelling, it will be desirable, at all events in 
places where the ballast is not particularly satisfactory, to 
adopt for this longitudinal system stiff cross connexions 
between the lines. 

Finally we must notice the fact that in this system a 
certain amount of cutting by the outward edge of the foot 
of the rail into the sleeper already been observed. 
This can be accounted for by the fact that the breadth of 
the foot of the rail is small in comparison to its height, and 


that in consequence the di exe by the 
train is unduly concen on the ontward edge of the 
foot of the rail. 





settle, and that the | ad 





_ The last of the longitudinal systems which we have to 
ss is the Haarmann system, which is indeed shortly 
described in The Engineer of April 2 of se peek en ae- 
gi do sot toned aa . ay the system, 
ven do no’ le improvements in 
so that it is desirable to describe here also the newest details 
of its construction. 


; co-operation 
Geheimer Ober-Baurath J. W. Schwedler, of Berlin, by 
the constructive alterations which will be seen from the 
drawing here exhibited. 

In the first pee So ree has been raised, and supplied 
with powerful t joints, the inertia of which nearly 
equals that of the rail, so that the flection of the line of 
rail itself is more equable. The breadth of the longitudinal 
sleeper is increased to 320 mm., and the thickness of the 
wings reduced to 6 mm., in order to attain a greater trans- 
verse flexion, while the thickness of the box is 9mm. The 
upper surface of the sleeper is hollowed to the depth of 
lmm., so that the foot of the rail does not rest on the 
sleeper with its whole breadth, but only with the edges, in 
order to obtain a more elastic flexion. The 9 m. rail is 
attached to the 8.991 m. sleeper, which is bent for curves 

ing to the radius of curvature of the line, in such a 
manner, that the latter at one end by 632 mm. 


This displacement it possible to fish both the 
rail and the Fy joints without too great complication. 
The fishing of the r joints, which has proved of ma- 


terial advantage in attaining smooth travelling, 
to the short experience hitherto gained, was imentally 
tried on a short part of the Hilf system laid down on the 
Berlin-Nordhausen line ; but the middle rib of the Hilf 
system involved the use of two half fishplates. The Haar- 
mann system admits of a simpler construction of the fish- 
plates. These are 475 mm. long, 240 mm. broad, aa 
10mm. thick, and are attached to the sleeper by ight 
bolts. The rails are attached to the sl y the 
cramp irons used in the older Haarmann ion, and 
described in detail in The Engineer, and which, as well as 
the sleepers, are constructed of cast malleable cme weal 
seisen). In order to secure the gauge, and an equal i 

tion of the rail, each has two cross supports of [ iron. 
These transverse angle irons, each 1.8 m. long, laid with the 
horizontal flange upwards, are fastened by iarly 
formed chairs under the sleeper, and these are 
attached by the same cramp irons which serve to connect 
the rail and the sleeper. The gauge rods usually attached 
at half the height of the rail are dispensed with in conse- 
quence of the existence of the above-mentioned cross con- 
nexions. 

Even the short experience which has been made with 
this s of permanent way justifies the tion that 
with the improvements introdu by J. W. Schwedler it 
will prove a lasting success, although it might be desirable 
in future to make some alterations in the connecting pieces 
od the simplifiention of she setting. ap-and dieplapement of 

e line. 


Before leaving the class of longitudinal systems, if we 
now, gentlemen, cast a short retrospective glance at the 
sleepers of the three systems already noticed, we find that 
they appear in the following three characteristic shapes, of 


Hilf. Rhenish. Haarmann. 
3 e a 6 
\¢ e e abba 
FIG 41. Fic.2- Fic.3. 


which the firstand third are specialities of the longitudinal 
system, while the second on the contrary, is an imitation of 
the old cross sleeper profile of Vautherin. 

It is true that the Hilf sleeper has but small inertia in 
sb to its weight; nevertheless the construction is 
‘avourable to the equal distribution of pressure on the 
bedding, as the three surfaces a b, bc, and c d share in 
the same. The middle rib, which was n at first, 
in consequence of the adoption at the special direction of 
the inventor of a very light rail, in order to give the 
necessary resisting power to the sleeper, in consequence 
of the increased pressure, and in order to prevent cracks 
in its head-plate, can probably be dispensed with when a 
more powerful rail s ove tions adopted. 

This measure would, in any case, desirable for the 
consolidation of the ballast inside the sleeper, which is now 
divided by the middle rib, which acts with wedging pressure 
> ie displacement of the ballast by the elastic Hexion of 

e sleeper. . 

Though the sleeper of the Rhenish Railway has a propor- 


tionately amount of inertia than the Hilf sleeper, 
the former is less favourably constructed as the 
surfaces distributing the pressure. In this only the 


head-plate bb 220 mm. broad can really be into con- 
sideration, since the co-operation of the narrow foot-plates 
cc cannot generally be reckoned upon in the distribution 
of pressure, while the steep sides are insufficient to ent 
the canting of the rail. pane 5 cc are dis- 
van as 2 the consolidation of a firm bank of 
ballast inside the ; for this purpose it would have 
been far preferable to have set the c edges oe, 

The Haarmann sleeper ee ee wedler, 
while possessing a considerable amount of inertia, admits 
of great distribution of pressure by the elastic surfaces a b, 
while, on the other hand, it includes a a large 


m of bedding to create the of 
on ballast, and is secured in a high against 
canting by its broad and low-lying carrying surfaces. I 


may, therefore, with some reason be assumed that this 
will in future continue to be a success, 
ere now remains, — ly that short of 
my task which refers to results obtained in with 
iron cross sl 


It is probably ‘generally known that the experiments 
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made with the older, so-called Vautherin cross sleepers 
have not proved successful; during the first three years 
these sleepers did not give occasion for serious objections ; 
but in the fourth year there occurred considerable shifting 
of gauge, as well as itudinal and lateral cracks, so that 
this form of sleeper had to be abandoned. 

It is the merit of the Bergisch-Mirkisch Railway Com- 
pany to have readopted since the bo 1874 the system of 
iron cross sleepers, which they always considered 
practical in principle, and to have given it steady develop- 
ment. The manent way constructed by this railway 
company has been descri in detail in The Engineer of 
1880, and it will therefore be unnecessary for me to go 
again into its details. For the sake of comparison only I 
repeat that the Bergisch-Mirkisch Railwa: Company uses 
n considerably strengthened Vautheria sleeper weighing 
57.50 kilos., and that the rail is attached by cramp irons 
and vertical wedges, the enlargement of gauge in the 
curves being attained by proportional greater thickness of 
the outer cramp-irons and fastenings. The other railway 
companies have generally constructed their iron cross 
sleepers mach more lightly, and have chosen, instead of the 
fastenings with cramp irons and vertical wedges, those 
with tightening plates and hook-bolts. Objections have 
been raised to the first modes of fastening, indicated by 
Vautherin, on accoant of the indifferent results attained in 
the first experiments with this system, and especially as it 
had been observed that the wedges soon got loose, and that 
the slits in the sleeper for the admission of the cramp-irons 
were quickly worn larger. The Bergisch-Mirkisch Rail- 
way Company, however, has - to the present attained 
entirely satisfactory results with this mode of fastening, 
having proportionally thickened the head-plate of the 
sleeper, and having devoted more attention to the careful 
manufacture of the small fastenings. 

In the second mode of fastening by means of tightening 
plates and screws, the enlargement of the gauge is nearly 
always established by the use of several broad heel-pieces 
at the tightening plates in such spaces that three, or at 
most six, descriptions of these plates are necessary. Ina 
few cases only have the cross sleepers been punched diffe- 
rently for the straight and curved lengths of line; asa 
general rule the principle has been adopted that only one 
description of sleeper shall be used, and that the difference 
of gauge must be established by the shape of the small 
pene 7 As an instance of a light mode of construc- 
tion with tightening plates, I beg to refer to the drawings 
here exhibited of the cross sleeper permanent way con- 
structed the Rhenish Railway Company. The sleeper of 
the Vautherin shape weighs 35 kilos., and is used in the 
same length of 2.25 m. as joint sleeper and middle sleeper. 

Instead of the sleeper constructed on the Vautherin pro- 
file several lines of the Prussian Government net have suc- 
cessfully adopted the cross sleeper used by Hilf for points, 
which has the same shape as the Hilf longitudinal sleeper, 
leaving out the middle rib. The characteristic difference 
between the cross sleepers of Vautherin and Hilf is, that in 
the case of the first-named sleeper there are at the foot of 


Vautherin. Hilf. 
Fic.4- Fic.s. 


the sides, which are inclined downwards at an angle of about 
45 deg., short horizontal feet; in the case of the latter, 
however, the flatly-inclined side pieces close with short, 
vertically bent edges. The remarks as to both sleepers in 
reference to their use in longitudinal systems apply also to 
the cross sleeper system. ‘The lower horizontal foot of 
the Vautherin sleeper renders a firm foundation more diffi- 
cult, and permits the finer sort of stuffing material to slip 
from under the sleeper, under the pressure of the passing 
train. The vertical edges of the Hilf sleeper, on the con- 
trary, allow it to penetrate entirely into the bedding, and 
the slipping of the material from the interior of the sleeper 
is thereby avoided to a considerable extent. On two ex- 
perimental lengths of line with fine sandy ballast it has 
proved that the Hilf cross sleeper lies decidedly firmer and 
safer than that of Vautherin. A further confirmation 
of the better qualities of the Hilf cross sleeper may be 
found in the fact that the Bergisch-Mirkisch Railway Com- 
pany, whose cross sleeper permanent way, as already ob- 
served, has been so thoroughly discussed in The Engineer, 
is now abandoning the Vautherin shape there referred to, 
and is introducing in its place a profile resembling that of 
the Hilf cross sleeper with lower vertical edges. The rail- 
way company states as a reason for this change that the 
horizontal foot of the Vautherin sleeper, which cannot be 
justified in point of construction, is likely to strain the 
sleeper to its detriment where it meets with resistance 
from hard spots in the bedding ; and that a vertical separa- 
tion, hoiding fast the bank of ballast inside the sleeper, is 
decidedly preferable. At the same time the Bergisch- 
Mirkisch Hailway Company has greatly reduced the weight 
of their cross sleeper from 57.5 kilos. to 44.5 kilos.; it is 
stated that a partial reduction in the thickness of the head- 
plate from 13 mm. to 9 mm. is the more practicable, since 
the cross sleeper is now very generally constructed of cast 
malleable iron (fusseisen), which is noted) for its tough- 
ness and homogeneous structure. Only the middle part of 
the head of the sleeper, which contains the slits for the 
fastenings, is constructed as before iu a thickness of 13mm., 
and the fastenings are, as formerly, cramp irons and 
wedges. A system e adopted on our railways is 
that of closing vertically the head of the sleeper. Where 
wooden sleepers are used the pressure of the train causes 
considerable friction between wood and ballast, which is 
effective against horizontal displacement of the sleeper. 
But iron sleepers, unless shaped as a box closed on all sides, 
can, a8 experiences prove, be only fixed with difficulty ; the 
necessary friction of ballast on ballast can only be obtained 
by firmly enclosing a bank of bal!ast in the hollow sleeper. 
Where sleepers have beea used on impermeable bedding 


without closing the head of the sleeper, the so-called 
** suck,” ¢.e., the attraction of muddy icles out of the 
ballast, has shown itself in a considerable degree. 

The head of sleepers constructed of weld iron is generally 
formed by rivetted (— irons, whereas in those constructed 
of cast malleable iron (flusseisen) the ends of the sleeper 
are simply bent over. 

As to the choice of ballast for the iron permanent way, 
the unanimous result of a great variety of observations is 
that in this case, as well as in the longitudinal systems, a 
well-drained foundation is necessary, while the stuffing 
material must neither be too fine, nor must it, on the 
other hand, consist of gravel without any binding con- 
comitants. 

For the iron cross sleeper is only then securely laid, 
when its inner space is filled with a plastic, but at the same 
time firm bank of ballast ; fine dry ballast is, therefore, 
not adapted for this purpose, since it continually escapes 
from under the trapezoid sides of the sleepers, so that the 
latter must be often lifted and packed, especially under the 
head. But neither does large, perfectly clean gravel 
afford a firm foundation to the sleeper, it is more 
desirable to use a moderately rough binding material for 
packing. 

Where this is not done a continual lifting, packing, and 
setting up of the line, especially in the curves, is for a long 
time necessary, by which the cost of maintenance, especially 
in the first years, is considerably angmented. 

The experience which has been gained, gentlemen, with 
the iron cross sleeper system on the Prussian State Railways 
in the last five years leaves no doubt as to its further 
lasting adoption. As compared to the construction with 
wooden cross sleepers the greater durability, the secure 
fastening of the rail, the uniformity of position, the preser- 
vation of gauge, and the smoother and more elastic move- 
ment of the rolling stock caused by all these properties are 
nearly generally acknowledged ; nor has any material 
shifting of the permanent way, nor any waste by friction of 
the surfaces between rail and sleeper been remarked. 

(To be continued.) 








THE IRON INDUSTRY OF GERMANY.* 
By Dr. Hermann WEDDING. 
(Concluded from page 181.) 
APPENDIX.t+ 
HisToRicaAL DEVELOPMENT OF IRON INDUSTRY IN 
GERMANY. 

1. Direct Process.—Up to the year 1500 smelting by 
direct process was exclusively in use, and had been carried 
on already in the time of the Romans in the LHifel, on the 
Labn and in Styria. 

Bloomeries ceased in Silesia in 1798, in Schmalkalden in 
1845 


2. Blast Furnace Work.—a. Blast furnaces worked with 
charcoal. Invented in Siegerland 1500, introduced into 
Sweden 1525, into England 1534, into Silesia 1721. 

b. Blast furnaces werked with coal and coke. First 
experiments in England 1611-1665. Introduction into 
England 1720, into Upper Silesia at Gleiwitz (by Wedding) 
1796, in Kénigshtitte 1802, in Hohenlohhiitte (first private 
works) in 1805, in the district of the Saar in 1848, in 
Hochdahl in 1849, in Hoerde (by von Hoff) in 1852, in 
Concordiahiitte near Aix-la-Chapelle in 1854, in the 
Heinrichshiitte near Siegen (for spiegeleisen) in 1862. 

ec. Hot blast. Invented in England by Neilson in 1828 to 
1334, introduced into Germany in 1835, Cowper’s apparatus 
1861, apparatus with hanging tubes Ly ge by 
Wedding, Georgs-Marienhiitte by Wintzer) 1868, Whitwell 
apparatus in 1870. 

d. Employment of the blast furnace gases. 1811 in 
France (Aubertot), 1832 in Germany (Fabre du Faur) and 
in England (Teague) in 1832. Scientific experiments of 
Bunsen and Playfair in 1838. General introduction into 
Germany 1855, into England 1865. 

e. Production en masse of pig iron. By increase of the 
blast, and of the width of the hearth 1860 in England 
(Aberdare), 1866 in Germany (Krug von Nidda furnace in 
Konigsbiitte), by lessening the interruptions, Lurmann’s 
slag tuyere 1865. 

3. Refining Processes.—Forge hearths in 16th century in 
Siegerland, 1721 in Silesia. 

Puddling process, invented by Cort in England in 1784, 
Roger’s iron buttoms 1818, introduced into Germany —1824 
Rasselstein, 1825 Lendersdorf, 1827 Wetter; invention of 
the slag bottom in England by Hall in 1840, introduced into 
Kénigshiitte in 1843, in Geisweid in 1845; invention of 

uddled steel (Lihage) in Westphalia 1846, introduced into 
England 1849 (Riepe). 

Bessemer process, invented in England 1855, first success 
in Sheffield 1860, in Hoerde 1863, in K6nigshiitte 1864, in 
Kaiserslautern 1868. 

4. Ingot Iron ( Flusseisen).—Crucible cast steel, invented 
in England by Huntsman 1770, introduced into Germany, 
Krupp 1810, bam 1848. 

Ingot iron in reverberatory furnaces, invented in France 
1865, introduced into Germany, Borsigwerk 1872. 

Bessemer ingot iron, invented in England 1856 (Mushet), 
generally introduced together with the Bessemer refining 


process. 

5. Rolling Works.—Plate rolling mills 1786 Geislautern 
for tinned plates, 1800 at Spillenberg near Steele, 1829 at 
Oberhausen. 

Grooved cylinders 1825 at Rasselstein, for rails 1835, 
1839 in Warstein, 1848 in Hoerde, 1844 in Stolberg, for 
wire 1822 at Eschweiler. 

Compound universal rolling mill (Daelen) Hoerde 1818. 

* Paper read before the Iron and Steel Institute at 
Diisseldorf. 

+ This appendix contains those notes to Dr. Wedding’s 








paper which want of space compelled us to omit in our 
ast issue. 





1, Table showing the Iron Production of Prussia from 
1837 to 1879 in Tons. 


























1. 2. 3. 4. 
Year. Castings. Malleabl Ingot Iron in- 
Pig Iron. {Second Smelt- 7 nae cluded in 
ing. vom. No, 3. 
1837 ; 6,896 74,348 35 
1838 93,479 8,056 78,595 42 
1839 106,347 10,612 84.914 37 
1840 111,503 13,765 92,080 33 
1841 108,492 16,230 97,896 47 
1842 100,947 19,485 98,658 47 
1843 101,069 20,080 110,750 47 
1844 98,963" 20,676 115,700 77 
1845 109,552 37,041 146,203 94 
1846 117,055 36,242 153 301 63 
1847 137,898 $2,247 184,631 224 
1848 127,926 24,003 144,150 261 
1849 117,093 22,708 126 905 521 
1850 134,994 29,929 159,715 908 
1851 147,790 35 544 182,884 872 
1852 167,211 49,377 227,847 6,319 
1853 210,¥34 53,181 261,608 2,218 
1854 261,533 67,016 274,856 7,255 
1855 301,387 85,840 317,401 8,967 
1856 363,881 88 011 460,176 8,943 
1857 397,274 96,195 357,462 8,800 
1858 413,343 109,397 387,236 9,270 
1859 396,892 74,930 347,844 9,232 
1860 395,741 76,675 352 334 9,813 
1861 449,339 88,031 382,305 14,795 
1862} — §26,077 98,663 447,795 17,664 
1863 636,679 129,207 489,856 23,664 
1864 705,967 147,937 546,471 39,065 
1865 771,903 155,752 610,382 67,667 
1866 803,552 138,897 595,735 83,737 
1867 987,668 164,824 680,282 88,589 
1868 | 1,053,260 177,356 779,099 92,696 
1869 | 1,180,579 210,544 8 918,178 109,753 
1870 | 1,155,591 204,687 913,994 125,814 
1871 | 1,297,940 251,407 1,181,874 143,305 
1872} 1,457,835 325,976 1,262,035 189,337 
1873} 1,573,902 359,229 1,279,525 247,540 
1874} 1,280,269 330,244 1,460,909 324,695 
1875 | 1,898,337 329,670 1 346,395 317,764 
1876 | 1,324,339 297,673 1,268,215 840,083 
1877 | 1,421,667 283,071 1,255,923 391,110 
1878 | 1.568,061 277,190 1,437.643 462,50; 
1879 | 1,639,676 304,612 1,477.116 469,096 








8. The yearly production of coal amounts to about 
38,000,000 tons, compared with 136,000,000 tons in Great 
Britain. In 1878 Prussia produced, in 414 collieries, 
710,000,000 cwt. ; in 50i lignite mines, 28,000,000 cwt. 


®. Iron ore production of Germany in 1878 in tons : 


Brown iron ores ani wa Ps 3,730,660 
Red iron ores ... eid éeo 740,918 
Magnetic iron ores ... se oa 73 
Spathose iron ores... oe one 830,198 


Carboniferous iron ores 155,252 
Total co iam ne 5,457,101 
10. The following Tables give for the year 1878 data 
which differ in some respects from those shown on the 
graphic maps, which is explained theieby that on the maps 
the gross production in weld and ingot iron is shown, 
while the Tables only give the production of finished iron 
(therefore exclusive of the waste). 


Production of Iron Ore in Germany in the Year 1878. 


























1 
Mines | Number 
a Tons. at of Work- 
Work, men. 
I. Prussia. 
A. Mining District Breslau 
Province Silesia: Liegnitz ... 1,846 2 8 
Oppeln ...| 551,579 5 2.929 
B. District of Halle. 
Pr. Saxony: Magdeburg 177 1 2 
Mersburg | 4 1 5 
Erfurt ... | 0,527 3 239 
C. District of Dortmund. | 
Pr. Hanover: Osnabrick ...| 187,640 4 537 
Pr. Westphalia: Minster ...| 15,849 3 7 
inden... | 546 2 7 
Part of Arnsberg) 209,014 3 898 
Rhenish Pr.: Diisseldorf ...| 5,605 2 7 
D. District of Bonn. 
Pr. Westphalia: Arnsberg...| 486,808 129 4,953 
Pr. Hessen-Nassau: Wies- 
baden ... wan «++| 460,368 180 3,570 
Bhenish Pr.: Coblence 782,576 210 7,903 
logne 6,234 11 8t 
Tréves... oo 4,189 9 56 
Aix-la-Chapelle 17,275 il 203 
E. District of Clausthal. 
Pr. Hanover: Hildesheim ...| 164,166 21 338 
Pr. Hessen-Nassau : Cassel 6,790 8 112 
II, BAVARIA. 
District of Upper Bavaria ... 1,848 2 2 
on » Palatinate 83,653 12 4st 
a » Franconia 1,675 ll 40 
e Central ‘i 2,887 2 14 
Me Saabia... ov 846 6 23 
IIL. Saxony ... oe i aa 10,551 36 271 
IV. Wurtemberg ... 19,123 3 174 
V. Hessen ... 93,074 il 454 
VI. Thuringia 11,294 26 179 
VU. Branswick 43,981 S 168 
VIL. Waldeck 3,398 6 43 
IX, Alsace-Lorraine dec 
District of Lorraine ... $22,360 17 1,539 
Totalof Germany ... ese «-+| 4,045,883 787 25,352 
Luxembourg ... és «| 1,411,218 35 2,393 
Total of Germany and Luxembourg) 5,457,101 822 27,745 
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IRON PRODUCTION OF GERMANY (1878). 
PIG IRON. 
WELD IRON. INGOT IRON. 
Of which | CASTINGS, SECOND SMELTING. (Gehwelsstloen). (Finsseleen). 
TOTAL, Charcoal 
Iron. 
it Ss ltg|/A | Sg 5) s 6s S¥ s sels 3. 3% cr] 3% s is |se/4 Sa 
2 he . be be me si i: a be he = he te ke he he 
gS, |32/ 83/84/82) 8. Z, lea) 32 /8a| 22 | 3. (ge) 83/82/22] 8. [SH] 89 | Sa ga 
gs les 5/85/85] 68 ge las)/e5/85| gs | g8 gs| 65/82/85] 88 [slg AR as 
S Sig EI © a= Ee} 5 4 5 
ge [BF calor | se) ge ne |SF\ om | oF) oe | pe ol oe | SP Se | ce Pl ea | ee | Ce 
I, PRUSSIA; 
A. District of Breslau. 
Prov. East Prussia: cer eo ay ae eee ae “ 4 ” = 2 ? . : ‘ 
Gumbinner... aes én eee see 
Pr, West Prussia; Dantzic .... a ese ‘ _m 12 4 ¥ on 4 * ¢ ~ 
Marienwerder| ose ove 10 
Pr. Posen : ine... r, rast bias a se 791 8 5 4 59 43 1 1 1 6 
Bromberg ... a es BS acs se " 524] 5 7 7 66 225 | 1 6 6 12 
Pr. Silesia: Breslau i ord ae ies oe 6,559 | 22 | 37 27] 533 58) 2 3 2 8 ee 4 8 4 
Liegnitz 978 | 3 3 3 17 978 30,705 | 26 | 70 48 | 2,287 208] 5 13 8 36 
Oppeln 267,495 | 19 | 5 | 34 | 2,481] 4,998 19,846 | 24 | 69 39 | 1,126 242,620 | 87) 827 | 586 | 8,948) 23201) 2] 99 9 527 
B. District of Halle. 
Pr. Brandenbourg: ee a ade a ‘ a a vane 26 * 8 a sae : ° B ) 18} 1 9 2 9 
‘otsdam ... a A * ee 5 
Frankfort ... * . 4705 | 24 | 43 38 | 257 430} 3] 15] 10 26 
Pr. Pomerania: Stettin vi 768 | 7 | 25 17 202 230; 2 5 5 43 
Koslin : 3 1,187 | 14] 29 21 135 318 | 6 10 7 22 
Stralsund ... oF aa 633 5 8 7 44 
Pr. Saxony: Magdeburg 313] 1 1 1 35 313 18,596 | 34| 81 62 976 14,675 | 3 25) 17 353 
Mersburg ...|—... won | see ove “ at 11,667 | 17 | 43 30 | 1,017 11j 1 1 1 2 
Erfurt Pie sis oe | ° 1,621 7 W 9 97 62; 1 1 1 5 
C. District of Dortmund. 
Pr. Hanover: Ounabeteh ... 48,098 | 1 6 5 419 1133 6 a8 n ona 10,088 | 2 a| 15 226] 40.460 | 1 27 12 604 
Auric pers te oe ins soe eee 2,7 3 
Pr. Westphalia: Minster... ils ee ese ene 4160 | 8 be . as 
Minden ose os bee eve oe 8,037 | 8 3 
Arnsberg 270,189 | 8| 25 17 | 1,569 oa 20399 | 43 | 160 | 104] 1,020 297,869 | 29 | 868 | 549 | 7,542) 230,144 | 20| 411 | 236 6,881 
Rhenish Province; Diisseldorf...| 313,508 | 10 | 32 21 | 2,269 31 30,173 | 20 | 67 54 | 1,209 144,164 | 13 | 443 | 271 | 5,162) 232,694] 4] 617 | 178 5,629 
D. District of Bonn. : 
Pr. Westphalia; | Arnsberg ...| 164,139] 19 | 25 20 | 1,266; 3,221 6,799 | 18} 42 31 560 91,762 | 57 | 458 | 354) 3,410 
Pr. Hessen-Nassau; Wiesbaden 10,694 | 7 8 7 810} 10,694 8,381 | 25] 51 42 884 12,301 | 7 54 47 432 
Rhenish Province: Coblence...| 222,042} 20| 34 27 | 1,592 854 8433} 7| 20 13} 355 12,977 | 7 83] 51 727 
Diisseldorf .. 29,238 | 1 4 3 264 ws 6,429 | 29} 52 39 | 447 83,142 | 6 70| 54 835] 2605] 5 59 20 812 
Cologne 30,738 | 3 5 4 270 134 12,023 | 17] 42 27 834 25,536 | 13 | 124] 80 923 
Tréves ++-| 112,601} 5/| 19 10 | 1,185 645 13,560 | 14 | 33 27 516 146,447 | 8 | S841 | 222 | 4,643 unter 
Aix-la-Chapelle| 13,532 | 2 | 3 2 134 500 5,354 | 34] 59 40 315 69,212 | 138 | 193 | 153 | 2587 857 | 2 7 4 Schweies- 
¢€lsen, 
Hohenzollern 165 | 1 1 1 9 165 219; 1 2 1 23 133 | 1 4 2 5 
E. District of Clausthal, 
Er. Bieswig-Holatetn Sleswig ... a Fe: Aes er ae 9,886 | 39 . 47 = 2,600 | 2 ll 6 89 
r. Hanover: anover és one eh Bip eee ong bi 8,631 | 14 21 6 
Hildeshelm ow] 72,974] 2| 5 5 563 2,891 sess A as : oe 7,176] 8 16 13 147 49} 1 13| 18 12 
une bur; Soe ta & os ae Y 
— BK 4 ‘ om ak 584] G| 10 8 76 
Pr. Hessen-Nassau : Cassel 2,059) 3| 5 3 49} 2,059 1,787 | 9| 17 14| 408 923) 4) 16 8 49 
II. BAVARIA. | 
District Upper Bavaria ... 783 | 1 1 1 24 784 2,591 | 7] 12 8 235 1,574 | 7 28 20 137 
w Palatinate ‘a er psy ies din wa ‘dl 7,714 | 14] 29 24 430 23,283} 6| 88] 61 700 630 | 1 1b 8 60 
Upper Palatinate} 26876| 3 6 5 249 1,496 2,613 | 8| 12 8 264 42,754) 51] 101 75 929) 10,682 | 1 5 5 56 
ie Smacenie ; 1,936] 5| 9 7 |» 143 42| 4 3 3 5 
> Central ,, we eg: ak gens neds ir « ws ae. }11| 2 | 17| 423 2355} 2| 6| 4] n0 
” Lower , ny gaps Sas we 2,953 | 10] 16 13 226 1,136 | 6 20 17 40 
+ Suabia 2 re ee a Oe ee va 5,083 | 5 | 10 6| 384 91} 1 3 3 6 
III. Saxony ole Sah 8,011 | 2 2 2 175 641 36,139 |107 | 272 188 | 3413 12,040 | 11 59 | 438 769| 22215] 2] 42 25 176 
1V. Wurtemberg 3 11,389 | 3 7 5 249 7,003 10,645 | 81 | 61 49 | 1,144 9828] 8| 8 | 66 575 201; 3] lu 11 1 
V. Baden me: aod sa bee es es 8,977 | 29] 44 38 652 913) 8 17 16 50 
VI. Hessen ened. tae? Ta 18,355| 2| 4 3 252 880 1,978 | 11 | 22 14 239 63] 1 2 1 3 
VII. Mecklenbourg-Schwerin ... a aie ees sae eee eee 1473 | 138 | 20 16 149 
Vill Ln oe os 14,850 | 2 3 2 145 955 3,188 | 22 “ 33 | 727| 5 20 12 54] 5,491 | 2 5 5 92 
. Mecklenbourg-Strelitz 4 BAS ae! hea be is 90} 4 5 
X. Oldenbourg... . a ee Be a Net ror 8147] 9] 19 15| 389 4,548] 1 20 10 205 105 | 1 7 7 24 
XL. Brunswick ... 8406} 3) 8 4 340} 2,587 7,202 | 21] 42 24) 728 3,686) 3) 19) 10) 15 
Xt, Aahalt pn ins ere Gye es ids “a 3,998 | 12] 387 2% 493 48] 1 8 2 4 
XULI. Alsace-Lorraine, 
District Alsace ... ine 2,015} 1 1 1 12} 2,015 15,529 | 81 | 59 48 | 1,536 76 | 8 17 12 61 6| 1 8 1 2 
» Lorraine... : 240,516 | 5} 21 14 579 ian 11,009 | 13 | 29 21 $17 134,083 | 10 | 247] 182] 5,462 963 | 2 7 6 123 
ErVi Gee i Bi ath ae oak oa Swi 2,970 | 13 | 24 18| 362 
XV. Bremen oes oho = Su 1,197 3 7 4 86 
XVI. Liibeck ove we 8| 5 4 35 
Total,Germany ... .| 1,899,264 |197 | 283 | 200 |15,017| 43,844 412,679 |953 |2121 | 1540 | 31,641 | 1,860,420 |346 | 4438 | 3072 | 45,695) 570,328 1268 | 545 | 14,562 
Luxembourg 248,377 | 6 15 12 | 1,185 on 1,395 | 4 8 7 128 
Total, Germany and Luxembourg| 2,147,641 |133 | 298 | 212 |16,202| 43,844 | 414,074 |957 |2129 | 1547 | 31,769 | 1,860,420 |346 | 4438 | 3072 | 45,695| 570,828 | 60 | 1268 | 545 | 14,562 

































































Import of iron ore into Germany in 1878 in tons : 
North Sea ... das ive cid 551 





Russia és a die dé 8,827 
Austria... dis oad dis 24,035 
Switzerland ‘ia ecb ose ‘ 0.1 
France one cake es ~ co 29,419 
Belgium _... seo ra ies i. 1,725 
Netherlands Wie és ob ewe 209,976 
Bremen... eon ide ove ove 609 
Hamburg a - 200 
Total oie ee  321,342.1 


11, A separately printed appendix gives further details, 
and ae of the maps of the | trade in respect 
to the bases of these compilations. 

12, Authorities made use of, besides the author’s own 
works (‘‘ Handbook of Iron aad Steel,”’ in 3 vols. and 
sketch of the Iron Manufacture, catalogue of the Vienna 
Exhibition of 1873, Class I.) : 

1. Von Dechen. Useful minerals and mineralogy of the 
German Empire 1873. 

2. Pechar. Coal and iron 1878. 

3. Protocols of the Iron Enquéte Commission 1878. 

4. Official statistics of Prussia and Germany. 

*8. The coal measures can be traced on the surface over 
about 113 square kilometres, and are covered principally 
by tertiary and trias formations extending over 794 square 
kilometres, their total extent is probably 3120 square ikilo- 
metres. (Von Dechen). 





14, There exist in the coal measures of Nicolai, 26 seams 
with 28.5 m. of coal ; in the meee guemen of the meses 
basin from Zabrze to Myslowitz, 36 seams with 58.6 m. of 
coal ; in the lower portion of the principal basin near Zabrze, 
12 seams with 37.7 m. of coal; in the lower portion of the 
principal basin near Kénigshtitte, 7 seams with 7.0 m. of 
coal ; in the district of Koblau and Petrzkowitz, 33 seams 


coal; the seams of the principal district, which. appear 
dome-shaped, have an inclination 3 deg. to 5 deg., increas- 
ing, however, to 20 deg. and even 30 deg. 

The lowest seams of the Hultschin basin are suitable 
both for coking and gas production, the same in the case 
with the coals of Zabrze, all others are semi-bituminous or 
anthracite. 

In the year 1878, 164,000,000 cwt. were produced by 30,000 
miners in 104 collieries. 





FOREIGN AND COLONIAL NOTES. 

ang ow at Pittsburgh.—The directors of the Monon- 
gahela Bridge have awarded a contract for a bridge to take 
the place of their old wire s ion bridge, to Mr. C.J. 
Schultz, of the Iron City Bridge Company. About 9000 
tons of steel will be needed, and 1000 tons of iron. The 
iron and steel will be furnished by Messrs. Klomen, Car- 
negie Brothers, and Co., and the Elba Iron and Bolt Com- 
The bridge will be a steel link bridge. 


one. 


formi 
of the 
main 


room wil 
main 
depth 1 


quarter deck 





The Keystone Bridge Company will shortly begin the work 


heated throughout 


be on the 
yawls will be carried. 
posts, and 122 ft. over all; extreme 

ft. ; from base line to top of quarter deck 18 ft. 
There will be one iron athwartship collision bulkhead 4, in. 
iron, braced, and one forward of the boiler. 
on either side ) ee hold “ eye 

ill be main cabin; wit! sleepin 

kitchen i] 


The f 


¢ length w: 


births, wash room, mess-room, 
engineeer’s room, and store rooms. 

contain ten bunks, store rooms, &c. The vessel will be 
steam. She will have two masts, 
schooner rigged, two 17 ft. yawls, two 1000 gallons water 


of replacing the wooden, Panhandle B 

180 ft. > = iat Set wad will lee h 
8 ve 2 enou 

fora double track. vile , 

Steam Pilot. Boats.—A steamer is bein 

Harlan and Hollingsworth 


with 23.0 m. of coal; together 114 seams with 154.8 m. of | j 
The hull 


stem, and 20 ft. from the stern. 
quarter decks will have iron deck beams, and will consist 
of heavy i deck stuff. The pilot-house and captain’s 

uarter deck, where the boarding 
ill be 118 ft. between 
beam 28 ft. ; 


with an iron 


rid 
ridge having four 


ne pa _ by the 
pany, o mington, 
parley we ge Given poh oda 
sea with fuel, stores, 

dations for a month’s cruise. 
close iron bulwarks at each end, and with iron siding, 
a quarter deck for about 68 ft. of the middle ran 
t. The quarter deck will stand 3} ft. above the 
deck, which will extend about 30 ft. from the 


accommo- 
will be of iron with 


Both the main and 


Coal bunkers 


4 tons each. Below the 


pan 
even will 


, chief 
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PRICH LIST OF MATERIALS. 
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: i c ¢ cs PITCH (per cwt.)— 8. 4d s a 
TALS. Irov, WRovGHT— &£ 8 & &. Sreut CastinGs—continued 8. dad 8 
METALS Cleveland angles........... § 7 6 0 Side cranks, cross heads, British sproroesers ih : 2 
— as bars ioe i. 88 5 17 crank wheels, engine RECN ip ecco ctrsecnes 9 @ ° 6 
ANTIMONY OnE (per ton’— o o °° ~ ddied bars... 3 15 3 17 BlIdeS, HC. ......02000e0s00e+ o 30 0 PLUMBAGO (per cwt.)— 
Regulas (star, ~- 63 0 6§ © - iler plates... 7 12 17 Tumbler bars and other Ceylon lump.............:. 12 0 8 © 
Bass (per Ib.)— 2 @ « @ ee See 5 7 é : castings for ee oo ” — . . i ae 
aha ila ~ hi la 10 T PUPPOBOS  ....- ee eseeerensee ” seeesecccesecscoee 
Yellow metal Pest is i a " Ghosts... 71> 8 o | SweprsH Iron (F.0.b) at RAILWAY GREASE (per 
hoops... 7 10 8 © Gottenburg (per ton) £8 , a ewt.)—Rose's seeeeeneenge 28 0 3° © 
Oastines TYxB AND OLEVSLAED Scotch bars 6 o 6 10 Seolinecshnsckenicns: O- © ° o Pritchard, Offer and Co.'s 
(per ton) £ 6. £ 4. ~ ae | Bar rolled ........... 10 10 m2 Oo concentrated -- 6 9 8 o 
Girders 5s 5 6. 20 Stam. eda om auto > ‘a H : CTOM.....cccseee TS 0 15 10 Yellow grease .. 15 0 3° «9 
Chairs. 3 2 3 Ss pare " mucoenigoce 8 5 bf Resin (per cwt) .. s.36 49 
Pipes . $ 0 5 17 ” amma » 9 = TLN (per ton) TALLow (per cwt.) 
” er . 9 °@ 10 BOTRID. . 60000 0ccnccccescoctceee 86 15 87 o N. American .............< 00.0 co (lo 
COPPER ‘per ton)— oe: 246 Ses ° & © 38. American beef. ee ie 
Chili bars ... 100s Gers Welsh rails 8.W.... 5 10 6 10 © go o . RS ed = a al A 
Australian ... go Oo 73 © oo REO cow . ° ee oe 2s Sectentinin teat P «sereeree i e 
English tough, best. 66 10 67 10 » boiler plates,S.W. 9 o to 10 ° 93 © aed grace a 33 Ps ie 
- ee: 65 o 66 10 » hoops, S.W......... 7 2§ 8 o o 94 «© St Petersburg a 3 6 8 
5 7 oe 37 3 ° 
Sheets, &c. ......... wet. 8 LEAD (per ton'\— es sececcosoeeee 13 & Oo English, town ..... =» mts 8 
Bottoms ....sccrecrerserversse 94 O@ FF © Soft English 7a ae 16 18 Tin PLATRS (per box) oe ee Rough, English ......... 12 0 13 3 
Iron ORES (per ton) — . @ 8 4@ ie WB. ncccsecee co oo © oO LO.charcoal............0... 2% @ 26 o Ta tockholm (perbarl.) 17 6 38 oO 
Red hematite, blast........ 18 o 18 o orgy Jncsoqagesesseccasoesoee 3 ™ % 17 L. 0 0 o8 0 Archangel.............:..... 28 6 13 o 
ae - puddling... 16 0° 20 (lo Si piiniedsbasensesodes 16 15 17 © LC. coke. 3 oO 20 Oo TURPENTINE—Spirit— 
kaon Pia (per ton) — PHospHoR Bronze— Sad iapeiiealll © «(Oo co (0 American (casks) ........ 25 3 a5 6 
Barrow NO. vrerveerveee 73 9 76 0 (POF tON)........ereeeeee BIZ 0 13§ 0 Zinc (per ton)— Yo eee Se WIPINGS, engine, (percwt.) 20 0 35 o 
” » 2 * “4 ° 4 7 QUICKSILVER (per bottle) 7 0 “ euatar ee sesrsessnee 22 20 93 10 CHEMICALS, &. 
Cleveland No.1. . 40 @ 46 6 | SCRAP (perton) ....... 0 0 © © TRE, fencing..........-.-..- 12 © 14 § | Acms— a 4° a 4 
” mB svwsuseee $f 6 42 © | SpELrER (per ton)— » Telegraph (galvanised) 17 0 20 10 Aquafortis (per Ib.) ...:. © 4 o 4 
Souter...” 6 Game @ Silesian, ordinary 17 1§ 18 0 COALS AND COKE. ° Suidparte = on &) ° of . 5 
Secssecccssccsioncece SH © q@ ’ pomneanne . ose ° 
Welsh (South Wales)...... 55 © 72 © | SPIEGELEISEN (per ton)— COALS (per ton) — “ > i. : AmmonIA—Muriate (pr £ 8. £ 3. 
» (North Wales ...... 5° © 72 +o lBccisisecccmeecncerncees @ © a) a nae ° 8 © COM). .ccccccscrcrscerswcess 99 © 38 © 
No. 1. No. 3. COMMON .ocrecececceee 8 @ °° Derbyshire Fi e 7 0 ARSENIC— oe . «2 
Scotch Pig— s 4a 8. 4d. | STSEL (per ton)— Lancashire .......000-0-- 4 6 8 o White, lump (per cwt.)... 23 0 23 6 
@.m.b., at WT sencees GSE 53 6 Bewt GREE .....ccccrrrecerecree 94 © fo 0 Newcastleand Durham... 5 6 8 0° Powdered (per cwt.) ...... 10 9 rto 
rtsherri essen seees tee » Goubleshear ......... 4 @ 6§ o "(RES Sa 8 o BLEACHING powder perecwt. 6 o 6 3 
Coltness .. ° 55 0° o 659 © Staffordshire ¢ 6 8 o Borax—refined (per cwt.) 60 0 63 0 
a . s > ae ~ ae Tomas, : > - : BRIMSTONE (per ton)— Ss 5.» 
Carnbroe 6 + ae 0 «go 0 kshi Wc ncrscersesccrsioostgnce’. & on 3 3 
. 6 53 6 10 ° 
TEED . suithinéweamastonsteieo r+ 6 540 ° B ° on a $ - . 4 bs > 
Govan, st Broomiclaw ... 55 6 33 6 aie histindecthee SET 
Calder, st Port Dundas... 6 © 55 0 Ry a OILS, GREASE, & LUBRICATORS,} Corrgn—Sulphate (per s. ds. d. 
@lengarnock, at Ardros- 5 a O1zs (per tun)— £ s. a. 2 SWE) ccccccccesccceccccccesss SS © 20 «6 
GBB scvcesccsrccrserrmensnee G8 6 sf O ° 3 «0 Engelbert's lubricator... 44 2 co o Se Se, £8 ewt.) ‘ 
Bieeclitnaten, pg 55 ; 53 ;: STFEL CASTINGS (per cwt.)-— PRBOWR ecccncacscne, £8 © GB © = sep DY a +4 - 37 6 
: es 53 Hydraulic cylinders in » pale... - 32 2 32 10 sea cecigbose 8 
Gseren, 62 Geengemon® 3 6 $5 © the rough not to ex- 8 eneseeee 04 6 5 0° White Sige et 
Ditto, specially selected Fi o aim 6 ft. in length ‘ a > a Whale. pale 23 e 28 e ee a ° 23 ° 
Shotts, at Leith............. 6 56 o ceed A oe wie te aac » ello a2 0 a7 0 LITHARGE (per cwt.)......... 2 o 29 o 
(The above all deliverable alongside). Do. do. finished ......... 30 0 34 © Lard ........ 44 10 «946 0 aes ecard — 
a a sandcog-wheels... 25 o 328 o GED .cccerecccesscicwcccwscnes 90 : 50 2 amines, o «($f °° 
8. 8. Hammer tups, faces, PETROLEUM— 8. 5 8. . 
Shro; sseeseserssecscsecs 6 @ 7 O swages, 5 cwt. and Fine (per gallon’........... © 7% o & peel refined, kegs ... 25 2 27 0 
Worth Staffordshire ...... 42° 60 o BDOVE weesnrervreenrees 22 © 24 © | Qoaroil. refined he ° 7 o 7 ON IF iy pate 
South ° someess §O OO 80 © Holders-up for rivetting | - ~ ene el 6 Sopa Caustic ... to 3 Ir o 
Yorkshire Thornaby pig machines, &c., 14 to 5 | Rangoon engine oil ......... 2 6 3 6 Mews BA O56 6 
| Ona ie 70 © ewt. tenwans 66 © C6 « | LAMBEED Of ......0.000000000. 87 @ B87 3 » Crystals(per ton) ... £3 10 £3 12 














tanks, three anchors of 300 Ib., 500 Ib., and 175 lb. weight, 
120 fathoms chain cable, and a pump brake windlass. The 
machinery will consist of an in direct-acting com- 
cae, with 22 in. and 36 in. cylinders, 26 in. stroke, 
with tabular surface condenser and air, feed, bilge, 
and circulating pumps, one cylindrical return tubular 
boiler, to carry a working pressure of 70 Ib. of steam to 
the square inch, an independent feed pump to supply boilers, 
wash decks, provided for fire service, &c. 


The Brisbane and the Fitzroy —Dredging operations 
for deepening the Brisbane and the Fitzroy rivers, now 
advancing steadily, will be pushed on more vigorously as 
soon as two dredgers now in course of construction for the 
Queensland Government are finished. A dry dock at 
South Brisbane also ap es completion. The dock, as 
at present construc is capable of een | a 
vessel $20 ft. in length ft. beam, and having 21 ft. 
draught of water. The largest vessel of the British India 
Compen could, therefore, find ample accommodation in the 
dry dock. Should the necessity arise, however, for providing 
room for a larger class of vessels er oo 
as the dock could, at a comparatively small cost, be 
lengthened to 450 ft., and with its present breadth of 60 ft. 
it would then have a capacity to receive some of the largest 
vessels afloat. Any ship drawing more than 21 ft. of water 
would, of course, be precluded from entering the dock ; 
but there are few of from 2000 to 3000 tons built which 
have when unladen a ter draught than 21 ft. It is 

to be the intention of the Queensland Govern- 
ment to provide large steam lighters with winches, cranes, 
and all necessary appliances, at the different ports along 
the Queensland coast, which have not harbour accom- 
modation, for the boats of the new steam mail service, so 
as to provide facilities to load and unload cargo at all the 


Great Southern Railway of New South Wales.—This 
line extends from Sydney to North Wagga, a distance of 
304 miles, with the following stations: Sydney, Newtown, 
Stanmore, Petersham, Ashfield, Burwood, Homebush, 
Haslem’s Creek, Parramatta, a fy ame mee Guildfield, 
Fairfield, oe, > Cabramatta, Liverpool, Glenfield, 
Macquarie Fields, Campbelltown, Menangle, Douglas 
Park, Picton, Picton , Rush’s, Mittagong, Bowral, 
Burradoo, Moss Vale, Jordan’s Crossing, Cable’s Siding, 
Marulan, Carrack, Towrang, Goulburn, Yarra, Breadal- 
bane, Fish River, Gunning, Jerrawa, Yass, Bowning, 
Rivalong, Galong, Cunningar, Murrumburrah, Wall-end- 
been, ra, Cungegong, Bathungre, Billabong, 
Junee, and Wallacetown. line is a single one from 
Parramatta, but ‘provision is made fora double track. 


Sore of the works on this railway are of a heavy cha- | 





racter, and a bridge at Menangle, across the Nepean, is 
a remarkably fine work, with a total length of 1990 ft. 
Some of the cutti and tunnels have involved a great 
outlay of labour and material. 


Railways in New South Wales.—On June, 30, 1879, 
there were in all 718 miles of line in full operation for pas- 
senger and s traffic, 256} miles were under contract, 
and 678 miles were projected. The extension of the Southern 
line to W: Wi , at the head of the navigation of the 
Murrumbidgee, a distance of 174 miles from Goulburn, is 
now open ; and it is yy that railway communication 
will be completed to Albury (82 miles) by December 31, 
1880, so establishing a through line between Melbourne and 
Sydney. In the north, an extension from Tamworth to 
Tenterfield is in progress; this line will pass through 
Uralla, near Armidale, and thence by Stonehenge, Glen 
Innes, and Bolivia, at an estimated cost of 2,211,2081. 
This line will ultimately meet the Queensland lines. The 
western extension, from Orange to Dubbo (85} miles) was 
to be completed to Wellington (56 miles) on January 31, 
1880, and to Dubbo on December 31, 1880. A line from 
Junee to Narrandere is also progressing. 


New York Harbour.—From a report by General Newton 
for the fiscal year ending June 30, 1880, it appears that con- 
siderable progress has been made with vast schemes for 
the improvement of New York Harbour. At Hallet’s 
Point the operations have been a continuation of the re- 
moval of the rocky débris from an explosion in 1876. The 
a being applicable to many points in the 

t River where improvement was urgently demanded, 
rendered it necessary to limit the amounts for this reef to 
the necessities of navigation. During the year there were 
removed 15,195,561 tons of broken rock under 
contract with the Atlantic Dredging Company. In all 
there have been removed 72,084,078 gross tons. The reef, 
one-third of its extent, has now the full depth of 26 ft. at 
mean low water. Over the remaining area there are still 
shoal points, some of which near the shore have over them 
only about 17 ft. at low water. As the work now ap- 
proaches completion, and is confined to a limited number of 
shoal points, the p is necessarily slower, and a 
contract of the Atlantic age gn J Company has been ex- 
tended to Decemier 31, 1880, at which period it is supposed 
the removal will be completed. 


About Comets.— Professor Klinkerfues, of Gittingen, has 
ublished a letter on Gould’s comet, discovered last 
ebraary at Cordoba. His olyject is to point out that the 

owes identity of this comex with those seen in 1848 and 
868 need not be rejected because it does not appear to have 


years. So nearly does it approach the sun (within, indeed, 
about 100,000 miles of its surface) that the resistance to its 
motion when at perihelion is likely to be sufficient to pro- 
duce a very considerable diminution in its periodic time, 
the case being, in fact, one of resistance from the sun’s 
atmosphere itself, and not — as has been conjectured 
in the case of Encke’s comet, from the ethereal medium 
existing in space. Hence there is nothing extravagant in the 
supposition that the resistance of the part of the corona within 
which the comet may be quite sufficient to diminish its 
period of revolution from 175 years-to 37-years. Carrying 
this view still further back, Professor Klinkerfues contends 
that it is probable that the same comet may be identical 
with one seen and described by Aristotle in the year B.c. 371, 
when that philosopher was only thirteen years old and still 
living in his birthplace, Stagira. He considered it likely 
that while the period of revolution from B.c. 371 to A.D. 
1 was years, it was diminished by the resistance of 
the sun’s atmosphere, first to 175 and thea to 37 years ; 
and, further, that it has at the late passages through peri- 
helion been in d to 17 years, so that it may be 
expected that the comet will return in the autumn of 1897. 


PR sony 7 Central pe yp Mexican /o 
ilway Company is ing great progress with its line 
from the capital to Leon, having 1300 men at work. This 
company has pure a large area of land adjoining the 
grounds of the Vera Cruz Railway for its freight and 

mger stations at Mexico, and will begin track laying 
in a few days. The road bed is ready for the rails fora 
distance of 10 miles, and a large quantity of rails is on the 
ground. The charter extends to Leon, a distance of 262 
— but the company has petitioned for valuable ex- 

nsions. 








Tue Barrersza Iron Worxs.—We notice that a 
change has taken place recently at these works, the firm 
of Warner and Lee having ceased to exist, and that of Lee 
and Smith (Professor R. H. Smith) taking its place. 
Several useful specialities are manufactured at these works, 
which are well stocked with machinery and tools, and in @ 
condition to turn out considerable quantities of work. 
One special manufacture of the firm is that of particular 
sizes and forms of screws, for which there is a considerable 
use, and the plant for this pu -is now being extended 
to meet the increased dumen page 302 of our twenty- 
sixth volume we illustrated and described a very efficient 
and simple brick moulding machine. Messrs. Warner and 
Lee have always been the sole makers of this machine, and 
the manufacture is now being carried on by the new firm. 
In addition to these and some other specialities, general 

ineering work, including the construction of launch eu- 





been seen, although so conspicuous an object between those 





gines and repairs, is done at the Battersea Iron Works. 
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THE ZIMMERMANN-WALDMANN VALVE 
(For Description, see Page 211.) 
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MINERAL FUEL IN THE UNITED 
STATES.—No. IV. 


4. The Michigan Basin.—The area of this basin is 
6700 square miles, the depth of the measures is 
123 ft., and the maximum thickness of coal is 1] ft. 
The seams are the strongest in the middle of the 
basin, decreasing until they die away to nothing at 
the edges. This field is indicated on the geological 
diagram (one page 65 ante) by the circular area lying 
between es Michigan and Superior. According 
to the State geologist, Professor A. Winchell, the 





coal measures rest on the Parma sandstone, which | : 


occupies the corresponding geological position of the 
conglomerates in Ohio and Pennsylvania. The top 
stratum of the measures is the so-called Woodville 
sandstone. The following statement shows the order 
of the strata: 


ft. 
Bituminous shales and light clay ... a 40 
Blackband passing into black limestone 2 
Bituminous and cannel coal from two to four 
seams ... oe ove eco ove «- Stoll 
Fireclays and sandstones pa as 23 
‘ Shale, clay, sandstone, and coal seams _... 50 
The carboniferous strata of Michigan are arranged 
somewhat as follows : 


ft. 
1. Woodville sandstone ie os oto 70 
2. measures “nb oa ae oc 
3. Parma sandstone ... dhe in as. 
3. Carboniferous limestone ... ons ad 66 
4. Michigan salt group aie eee .. 184 
5. Napoleon group _... ton ose -. 1233 


Total ... pee jes nae 1 
The coal obtained from these fields is limited in 
quantity, and inferior in quality. The thickest de- 
posit known is about 5 ft., and there are three others 
each of 2ft., the series being separated by clay 
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seams of from lft. to 4ft. The character and 
order of the seams are maintained throughout the 
whole basin, the different ‘strata, as eheaty stated, 
gradually diminishing from a maximum strength in 
the lowest part of the basin to its outer borders. 

5. The Illinois Basin.—The area of the fifth coal- 
field is estimated to occupy about 47,200 square 
miles, and lies in the states of Illinois, Indiana, and 
Kentucky. According to Professor Hitchcock, 
Indiana possesses 6500 square miles of coal mea- 





sures, containing twelve seams, the measures resting 
on the millstone grit.. The area is divided into the 














| 
eastern and western districts, the latter of which 
occupies only about 450 square miles. The coal 
extracted from these measures is of excellent qua- 
lity, and is known as block coal, on account of its 
being divided into cubical masses by a multitude of 
seams and joints. -The coal from the western sec- 
tion is also of excellent quality, and is found in 
seams of considerable thickness. The following is a 
section of the region as given by Professor Cox : 


Cval Measures of Indiana. 
Lower Series, 





ft. in. 
1. Shales and thin shale ... ons eed oo 
2. Measures ... as éen ite sia: ae 
3. R me ‘ied ee oa nen 8 0 
4. Measures ... ue sal eco eo. 20. 0 
5. Coal, B - ... eos me pa 20 
6. jae pg? woe aes on we 265 3 
7. Coal, F, third block... eos 4 0 
8. Measures ... ae . a 23 6 
9. Coal, G, second block ... 40 
10. Measures ... oll ose 17 0 
11. " on 1 6 
12. Measures ... ss 13 0 
13. Coal, I, main block 46 
14. Measures ... Jee dee sa 16 0 
Upper Measures. 

1. Coal, J Oe aii nei 20 
2. Measures ... ad ove ooo 17 7 
8. Coal, K ... sen P 5 0 
4. Measures ... os 4 0 
5. A a oa ‘ 40 
6. Measures ... ave - 40 0 
9. E “a pr vi 8 0 
8. Measures .. . 41 0 
9. Coal,M ... - 0 6 
10. Measures .. . oo 
11. Coal, N .. és er au és 46 
12. Measures ... iiss oon ove .§ 60 
Total 659 7 
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i i U; Division. ft. in. V. The Illinois Basin : Sq. miles. Sq. miles. 
In Indiana, the area of the coal measures which Ee pper wage? pA - Bags sere —_ ‘a eno 
are given as 600 ft. in thickness, is about 36,800 x Gal Sts i oe 6500 
square miles. The aggregate thickness of the seams ie 392 0 4 Kenteky —. 3/888 
is 38 ft., and the beds are ten in number, the best 4. Coal 012 Wan) 47,188 
coal being taken from the lower seams, ‘he follow- 5. Measures 207 (0 VI. The Missouri Basin : 
ing is a list of the approximate thicknesses of these : 6. Coal 0 10 15. Towa... 0. awe 18,000 
, 7. Measures 379 0 16. Missouri . aa 23,100 
No. of Seam. ——. 8. is 0 3 17. Nebraska ...  ... 13,000 
. \ 164 0 18. Kansas ove dint i 
1 2to3 . oo. 1 0 19. Indian Territory «.. 13,600 
2 25,5 11. Measures a aa os on . |) 20. Arkansas ... we 12,000 a 
4 354 RE oie sae © Gee chine ‘ 87,300 
4 1.5 ,, 4 13. Measures i VII. The Texas Basin ; 
4 39 ee as lk ee 21. Texas... 6,000 
6 3 F nes to 9 ft 15. Measures i) ; - . 22. Arizona - 6,000 
The upper seams vary from a few inches I nS og ae 1  —— 
in thickness, and are Lat of little use. Professor 17. Measures i MEP ata ee 72 50 to 90 Total area of coal measures, sq. miles 207,515 
Hitchcock remarks that most frequently a coal basin Lower Division. This amount it will be observed does not include 
displays its thickest beds upon all sides, and that the ee Sa aa 1.5 0 the extensive lignite formations of the Rocky 
lower measures extend under the upper being 19. Measures 52 0 Mountains, nor the lignites and true coals of the 
generally thicker in the middle. ‘The Illinois for- = i ie Smart, oot | aaa) s : Pacific coast. No reliable or complete statistics at 
mation does not conform to this general rule, At 22° ¢ ~ geo oe “en ih 18 present exist concerning them. As will be seen by 
the south the underlying strata are of carboniferous 6 ee ee | the geological sketch map, lignites also are found 
age, and older than the coal measures in the north a SR eer ee 08 in Virginia and North Carolina, The most im- 
of the state; there are outcrops of the devonian and 25. Measures ne Ee 40 portant of these deposits, so far as is known, is 
iluri ‘ 26. Coal. 2 0 worked in Chesterfield County, near Richmond 
silurian, and the lower members of the latter forma Me “as orked y; ( 5 
tion adjoin the carboniferous series on the north, 28. —— 35t0 4.5 Virginia, and has an area of 185 square miles, and 
It would appear, therefore, that during the period 2. Measures i... a re psy od - ft. -" eo “a a —< = ft. In 
f th easures the land sank towards the 30. Coal... oxo 011 or arolina are two fields, one having five seams 
Goo hy 31. Mensures 13 0 3 ft., 1ft., 3ft., 2ft., and 4ft. thick. ‘These fields 


north, and the newer formations were thus brought 
into contact with the older. 

Kentucky contains about 3900 square miles of 
coal measures 612 ft. thick, including the millstone 


grit. The number and thickness of the seams are 
as follows: 
No. of Seam. Thickness. 
ft. 

1 lowest 2 

2 4 

3 3 

+ 2.5 

5 5 

6 2.5 

7 5 

8 2 

9 top 3 


6. The Missouri Basin.—The Missouri basin extends 
over the following states : lowa, Missouri, Nebraska, 
Kansas, Indian Territory, Arkansas. It occupies 
an area of no less than 84,340 miles. 

Professor White, State geologist of lowa, divides 
this part of the basin into three series, the lower, 
upper, and middle, the thickness of each being 200 ft. 
The areas are : 


Square miles. 
Lower division 6100 
Middle ,, 3400 
Upper “ ove 8500 


The lower, which is the most important and use- 
ful portion, lies to the east of the formation, the 
others occupying the rest of the area. The follow- 
ing is a description of the approximate section : 

Lower Division. 
Sandstones and shales, and two or three 

workable seams ... oe 20s oil 

Middle Division. 

. Shales, limestones, &c. ... 
. Coal (Lacona) 
. Sandstones and shal 

8. Coal (Panora) 


no 
SF 
os 


lto 
5 to 


Bo 


eee 


rt) 


43 

0 
40 0 
. 10 
9 to 18. Shales, &c. ae ser 26 8 
16. Coal (Wheeler) ... on eee 015 
17 to 32. Shales, sandstones, limestones... 152 0 
33. Coal (Marshall) ... Sec we 0 20 
34 to 41. Shales, &c. ae 55 0 
42. Coal (Lyonsdale)... 20 
43, 44. Shales... ‘ei ‘i 14 0 

Upper Division. 

2 to 5. Limestone, &c. ... al 84 0 
Coa 018 


6. vin es ove deo 

7 to16. Limestone, clay, carbonaceous 
shales, &. oon es ope 0 

Mr. Broadhead, State geologist for Missouri, gives 

the area of the coal measures in that state as 22,000 

square miles. He classifies the formation as follows : 











Area : Number | 

mm! 8 nare | Lbick- ," | Total 
iles. ness. | seams. | Thickness. 

ft. ft. in 

Upper division | 8,406 | 137 2 40 

Middl a 2,000 324 9 7 0 

Lower ,, 12,420 250 5 13 

Totals 22,826 | 711 | 16 | 2% 6 














The number of seams given does not include the 
numerous thin layers of streaks of coal in the forma- 
tion. The section of the formation as given by the 
State geologist is as follows: 


32. Coal... ove poe eee eve 2 0 

Dr. Haydenestimates the extent of the coal measures 
in Nebraska at 3600 square miles. The coal does 
not appear to be of great promise, The outcrops 
belong to the upper division of Iowa and Missouri. 
The beds known have thicknesses of from 6 in. to 
22 in. 

In Kansas there are some 17,000 square miles of 
coal measures, and here again the upper and un- 
productive section of the basin is the most largely 
developed. Professor Swallow, State geologist, 
enumerates 22 seams of coal varying from a few 
inches to 7 ft. thick. The thickness of the measures 


is 2000 ft., including 80 beds of limestone. The 
following is a summary of this section : 
1. Upper measyres, 56 beds and 3 seams o ft. 
coal 1 in. to 10 in. ae Bs eat 391 
2. Chocolate limestone series, 10 beds... 79 
3. Stanton limestone series, 5 beds, coal 
12in. to 30in. ... ae ese inn 74 
4. Cave rceck series ... ees sie a 75 
5. Spring rock series, 9 beds and 2 seams of 
coal, 6 in. to 1 ft. ove pa - 88 
6. Well rock series, 11 beds, coal lin. to 
5 in. * ri ‘ct one ee 238 
7. Marais de Cygnes coal series, 25 beds, 
4 seams of <a wae tee as 303 
8. Pawnee limestone, 9 beds, coal 6 in. ... 112 
9. Fort Scott series, 12 beds, 2 seams of 
coal Gin. and 16in. _... nde aa 142 
10. Fort Scott marble series, 7 beds, coal 
2 ft. Gin. ... ose i we ese 23 
11. Lower coal series, 24 beds, 5 seams of 
coal 6 in. to 7 ft.... she nae - 353 
12. Lower carboniferous formation .. 120 


But little is known of the coal deposits in the 
Indian Territory, except that they have an extent of 
about 13,600 square miles. Upon the line of the 
Missouri, Kansas, and Texas Railroad are found 
seams of good coal several feet thick. 

Arkansas has between 9000 and 12,000 square 
miles. ‘Two seams are known to exist beneath the 
millstone grit, each 4tt. or 5 ft. thick. 

7. Phe Texas Basin.—The Texas basin has not been 
explored ; it occupies an area of about 6000 square 
miles, and the measures are 300 ft. thick. Four or 
five seams of coal have been found, the thickest of 
which is 5 ft. In Arizona a seam belonging to the 
same basin was found by Mr. G. K. Gilbert, of the 
Wheeler Expedition. The whole of the coal forma- 
tion of the United States, so far as at present accu- 
rately known, may be summarised as follows : 

*Sq. miles. Sq. miles. 
I. The New England Basin : 
% Pe ay x and 





ode Island... 750 
II. Anthracite regions of 
tI The Amalesht Coal ns 
. The ian - 
fields : 
3. Pennsylvania 12,302 
4. Maryland 550 
Sh ee dis 10,000 
6. West Virginia and 
Virginia... ... 16,000 
7. Kentucky ... am 8,983 
Y Tennessee ... 5,100 
yee 170 
10, Alabama... is 6, 
IV. The Michigan Basin nrg Spy 
1l. Michigan _.., ove oop 6,700 


are 30 miles and 40 miles in length, and from 12 to 
14 miles and 4 to 7 miles wide respectively. We 
shall later on have more to say about these fields, as 
well as those of the west. ‘The total thickness of 
the rocks of the paleozoic period is about 51,000 ft., 
the silurian being 22,000 ft., the devonian 14,000 ft., 
and the carboniferous 15,000 ft. Inthe Appalachian 
region the paleozoic rocks are chiefly sandstones, 
shales, and conglomerates, but little limestone—in 
the interior region limestone prevails. It is in the 
former that the thickness noted above exists; in the 
interior it is less, varying from 3500 ft. to 6000 ft. 


THE IRON AND STEEL INSTITUTE. 

In dealing last week with the meeting of the Iron 
and Steel Institute at Diisseldorf, we were compelled 
—from want of space to do otherwise—to confine 
ourselves almost entirely toan account of the papers 
and discussions, merely mentioning the various ex- 
cursions which formed such an important feature in 
the meeting. It is true that we had in our numbers 
of the 20th and 27th ult., to some extent anticipated 
these excursions by giving particulars of a number 
of the works thrown open; but there remain some 
of which we have not yet published any accounts, 
while there are others of which some supplementary 
particulars may well be given. These supplemen- 
tary notices we now subjoin. 


Tue DiisseLporr Tube Works. 

Among the numerous works in Rhenish Prussia 
and Westphalia to which a visit by the members of 
the Iron and Steel Institute during their stay at 
Diisseldorf was solicited, are the Disseldorfer 
Rohren und Eisen-Walzwerke, at Oberbilk, near 
Diisseldorf. These works, at present owned by a 
limited company, consist of two distinctly separate 
establishments, one‘the tube and wire drawing 
works close to Diisseldorf, the other the rolling 
mills some three miles distant. These two are 
again subdivided, but the different departments are 
situated close together, The two separate estab- 
lishments, founded in 1836 and 1843 respectively 
by Messrs. R. and A, Poensgen, were united and 
formed into a limited company in 1872, the previous 
owners still remaining the chief managers of the 
concern, and it is through the courtesy of these 
gentlemen and that of Mr, Ld. Nantiille, manager 
of the rolling mills, that we are enabled to lay 
before our readers a few data of these interesting 
works. 

There are in all belonging to these works 40 
puddling furnaces, 10 reheating furnaces, 10 steam 
hammers, ranging in weight from 2 to 6 tons, and 
partly with steam at top of piston, 3 forge trains, 
two complete wire trains, where billets from 14 in. 
to 1} in. square, and up to about 7 ft. or 8 ft. long 
are rolled out into wire down to } in. diameter, and 7 
rolling trains for bars, angles, plates, universal iron, 
quality iron for the forge, &c. 

The works make a speciality of rolling first-class 
material only, and for this reason great care is be- 
stowed in the selection of the pig iron used, this being 
all of the best German brands, no foreign iron being 
used, and a very large stock being kept on hand at 
the works. The puddied bars are all tested by 











being broken and are then sorted out according to 
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their quality. The piles are carefully made up, and 
most of the iron being of small section, such as is 
used for rolling tube skelps and wire are drawn out 
pretty small in the roughing rolls. Of the process 
of making wrought-iron lap-welded tubes we have 
already spoken in detail in our notice of Messrs, 
Piedbceuf’s tube works, which appeared on page 176 
ante, and we will not, therefore, repeat the de- 
scription here. We need merely remark that 
the processes followed at the works with which 
we are now dealing are similar to those adopted 
at Messrs. Piedboeuf’s, the plates or ‘skelps” 
for the lap-welded tubes being first planed to a 
bevel at the edges, and then after heating bent 
by passing them through a die so as to bring the 
edges into position for welding. Next, a welding 
heat being taken on them, they are passed through 
the welding rolls and welded, and then being turned 
end for end they are returned to the furnace to be 
again brought to a welding heat before being again 
passed through the welding rolls. Finally, they are 
drawn at a red heat through a finishing die, which 
gives them the exact external diameter, The 
Diisseldorf Tube Works have nine welding and tube- 
drawing machines, with an equal number of re- 
heating furnaces at their works, and the quality of 
tubes is inferior to none we have seen anywhere. 
The firm have also special facilities for making tubes 
of large diameter and thickness up to 12in. in dia- 
meter and in. thick; of this type they exhibit a 
tube at Diisseldorf which is 18 ft. long and weighs 
16501b., and is an excellent specimen of welded 
tube work, 

The firm of Albert Poensgen was the first to intro- 
duce wrought iron tubes into Germany, and as early 
as 1846 they were used for locomotive boiler tubes 
in place of brass or copper, while at the present time 
no German railway is using anything but iron or 
steel tubes. At the Diisseldorf Works tubes are 
turned out of any size, but above 12 in. they are 
hand welded. To obtain entire long lengths, they 
are also welded together by hand, and of this work 
they make an excellent job. Tubes with flanges or 
screwed ends, the latter for borings, are quite a 
speciality, and a large number of these are made 
which have an outside thread at one and a socket at 
the other end, there being, however, no reduction 
in diameter for one or enlargement for the other, the 
screwed parts being turned out of the solid thick- 
ness of tube. This screwing is done in a lathe, and 
appears to make an excellent connexion, perfectly 
smooth inside and outside. Large quantities of 
tubes of about 5 in. or 6 in. in diameter, and of small 
thickness, are also pressed into square, rectangular, 
or other shaped sections, ends being welded in, and 
they then serve as heating boxes for railway 
carriages, either with steam, hot water, or briquettes, 
according to which, of course, the fittings vary. 
Thick tubes for hydraulic purposes, thin tubes of 
large diameters for heating purposes, in short, all 
kinds of tubes, are manufactured. 

Adjoining the tube works at Diisseldorf are the 
wire mills and rolling mills for bars, &c. As we 
have said before, a high quality of bars only is 
turned out, rivet bars and rods for nail making 
forming an important portion of the product, The 
plant includes two wire mills, the larger and newer 
mill having a preparing train in front driven at a 
somewhat slower speed than the wire train. At 
both mills the arrangements are excellent, and we 
never saw smarter working anywhere. 

The rolled wire of the works is largely used for 
wood screws, fine wire rails, ropes and other fine 
work, and enjoys the best reputation, a number of 
other works in the district taking their supply for fine 
work from the Diisseldorf Tube Works, where wire 
is not drawn, but rolled down to 4 in, diameter. 
Boiler plates of Staffordshire quality only, as well 
as large quantities of special widths for tube 
making, are the principal production in the plate 
mills, and of the productive power of this depart- 
ment, a bar or plate 65 ft. 7 in. long, 24j in. wide, 
and only jin. thick, exhibited at Diisseldorf, gives a 
fair idea. Altogether the exhibit at the Diisseldorf 
Exhibition of these works is a very interesting and 
imposing one and deserves careful study. The 
works employ at present altogether 900 men, and 
seem to be well up for orders. ‘The total produc- 
tion of the works at present is 25,000 tons per 
annum, which includes tubes, wire, rolled bars, 
mostly small sections, and best plates. 


THe GUTEHOFFNUNGSHUTTE. 


On Thursday afternoon, the 26th ult., the members 
of the Iron and Steel Institute were conveyed by 


special train on the Cologne-Minden Railway to 
visit either the Rhenish Steel Works at Meiderich 
and the Phoenix Works at Ruhrort or the Gute- 
hoffnungshiitte at Oberhausen. Of the latter we 
have already given a general description and a plan 
in our issue of August 20, page 143, but we may 
here give a few additional details of that part of the 
works shown to the visitors. As will be seen from 
the plan above referred to, the works are very ex- 
tensive, and only a few hours being available for 
the excursion only, those parts of the works con- 
sidered of special interest were shown to the visitors. 
These were the iron and steel works of New 
Oberhausen, including the Bessemer and Siemens- 
Martin plant, rail and bar mills, &c. The way was 
led through the blowing engine-house into the 
Bessemer house, where there are four 8 ton con- 
verters arranged in pairs as usual. Large ingots, 
weighing nearly 1200 lb., for double lengths of rail 
were beingycast. These ingots after ing the re- 
heating furnaces, of which there are 23, and being 
treated under the hammer, pass into the rail-rolling 
mill, consisting of a set of three-high roughing and one 
of three-high finishing rolls. Coupled to this mill is a 
universal mill, and the set are driven by a horizontal 
engine having two cylinders of 42 in. diameter and 
6 ft. stroke, this engine being coupled to the train 
by gearing in the proportion of one totwo. In the 
universal mill for quality iron, bars of about 16 in. 
wide and in. thick were being rolled, and after- 
wards while hot straightened laterally in a long screw 
press. This press consists of a bed having at one side 
a raised ledge, and at the other a stiff movable bar, 
capable of being shifted by a series of screws about 
2 ft. apart. The hot bar to be straightened is laid 
on the bed with one edge against the fixed ledge, 
and the movable bar is then set up against the other 
edge by means of the screws. During this lateral 
straightening process the hot bar is kept fairly 
down on the bed by the blows of wooden mallets. 
In this same shop there are two hammers of 5 tons 
each and one of 74 tons. The visitors were then 
shown several smaller rolling trains, some rolling 
bars, others small mining rails, for which purpose 
scrap ends of ordinary large rails were being used. 
Some of these rolls are three-high, some two-high, 
but none present any special features which called 
for remarks. Many visitors, however, were no 
doubt struck by the large number of rolls for 
different special sections lying outside .the roll- 
ing mill, and giving a fair idea of the large 
variety of sections the rolling mills at Oberhausen 
are capable of turning out. For statistics of pro- 
duction we must refer our readers to the notice in 
our number of August 20, which we have already 
mentioned, 

The Siemens-Martin furnace, also in this same 
group of shops, was not ready for work, . After 
seeing the puddling furnaces the visitors were taken 
to the iron works at Oberhausen, where the blast 
furnace plant, the coke ovens, &c., were examined. 
A walk was here taken along the pig beds, in one of 
which ferro-manganese was being cast, while a col- 
lection of specimens containing from 8 to 75 cent. 
of manganese was exhibited on a table. Spiegel- 
eisen, ordinary Bessemer pig, white and soft grey 
iron were run in succession from the different fur- 
naces while the visitors passed along, the members 
on arriving at the end of the blast furnaces 
passing through the very extensive ore and lime- 
stone yards out of the works, in which some two 
hours had been very interestingly spent. The 
furnaces at the Gutehoffnungshiitte are not of 
very large size, and most of the iron is run into 
cast-iron pig moulds to avoid the adherence of large 
quantities of sand to the pig; these moulds, we 
were told, will stand some 60 charges before they 
fail. The furnace hoists are of the well-known 
water tank balance type and take up only one truck 
at the time. Some 900 tons of ore, 530 tons of 
coke, and 300 tons of limestone are being used 
during 24 hours, the average product of each furnace 
in 24 hours amounting to 45 tons of pig, while from 
50 to 60 tons of slag have to be disposed of. 
This latter is at present a somewhat tedious process, 
since the slag is conveyed in small trucks placed on 
platform cars to the slag beds, but in the new part 
of the furnace plant arrangements are now being 
made for granulating the slag in large basins 
elevating it in a tower to some height, and trans- 
porting it thence by means of an elevated wire 
rope line to the slag beds, The large quantity of 
coal used in the furnaces comes from the mines at 





Oberhausen, where 1500 tons are raised ay In 
490 coke ovens, partly of the Francois, partly Smett, 


and partly a modified Coppé system, this quantity : 


of coal is coked for the works’ consumption. 

_ On leaving the works, a short walk brought the 
visitors to a tent tastefully decorated with flags, 
flowers, &c., in which some refreshments were served, 
and apparently well appreciated. After several 
speeches and toasts from both hosts and guests, this 
interesting and pleasant afternoon came to its con- 
clusion, the visitors returning home to Diissseldorf 
by special train at 7 p.m. from Oberhausen. 


THe RuenisH STEEL Works. 


As we explained last week, the visit to the Rhe- 
nish Steel Works at Meiderich, and the adjoining 
Phoenix Works, at Ruhrort, formed one of the alter- 
native excursions on the afternoon of Thursday, the 
26th ult. On their arrival at Meiderich, it was 
announced to the visitors by Herr Thielen, the 
chairman of the Reception Committee, that in con- 
sequence of the shortness of the time available it 
was doubtful whether the Rhenish and the Phoenix 
Works could both be effectively visited, and the 
party was therefore divided into two groups, one 
proceeding direct to the Phoenix Works, and the 
other to the Rhenish Steel Works, each party tak- 
ing its chance of being able to visit the other 
works subsequently. At the Rhenish Steel Works 
the visitors were first conducted to the converter 
house, where there are two = of converters, one 
pair being at present worked with acid and the 
other with basic linings under Messrs. Thomas and 
Gilchrist’s patents. Here the members had the 
opportunity of witnessing an ordinary and a basic 
‘*blow” going on side by side, the comparison being 
a very interesting one. The converters at the 
Rhenish Works have a capacity of six tons each and 
are arranged somewhat on the American plan, there 
being no casting pit, and the ingot moulds being 
arranged at the ground level. The cupolas for the 
iron and the smaller cupolas for the spiegel or ferro- 
manganese are placed on the platform behind the 
converters and are served by hydraulic hoists in the 
rear, the material being brought to these hoists 
in trucks hauled by small yard locomotives. The 
hydraulic ladle cranes and ingot cranes are of the 
ordinary patterns but have to be slewed by hand, 
not being fitted with hydraulic gear for this pur- 
pose. ‘This leads to some loss of time. 

At the time of our visit the charge for the basic 
“blow” eonsisted of 1500 kilos. of Clarence 
(Middlesbrough), 4000 kilos. of Ilsede, and 500 kilos. 
of Metz pig, with 700 kilos. of scrap. To this charge 
there was added near the end of the blow 7 per 
cent. of spiegel, containing 10 per cent. of man- 
ganese, this addition being similar to that made to 
the charges worked with the acid lining. ‘The basic 
materials placed in the converter prior to charging 
amounted to about 17 cwt. As far as could be 
judged by the appearance of the flame, the charge 
worked in the converter with the basic lining 
appeared to have a lower temperature during the 
early © of the blow, and a higher final tempera- 
ture than that worked in the converter with the acid 
lining, and this agrees with the statements as to 
the practice at the Hoerde Works made by Herr 
Massenez in his paper which we published on 
page 198 of our last number. In carrying out the 

asic process, towards the end of the blow the con- 
verter is turned down and samples taken, each 
sample being run into a cake and hammered down 
under a small steam hammer erected in the con- 
verter-house for the purpose. At the Rhenish 
Works it is the practice to turn up the converter and 
blow for a few seconds after the addition of the 
spiegel. This mode of working, which is also 
adopted at the Hoerde Works, has been referred to 
in a contemporary as ‘“‘new to English practice,” 
but in reality it is nothing of the Tind. On the 
contrary, it is the practice which was regularly 
followed for many years after the first introduction 
of the Bessemer process, and which was only 
abandoned at some works at a later period, while some 
works both here and in America still retain it, The 
object of re-blowing after the addition of the spiegel 
is to effect a thorough admixture of the two metals, 
and this object it no doubt effects, at the expense, 
however, of certain disadvantages, prominent 
amongst which is the undoing, to a certain extent, 
of the work which the spiege! is intended to per- 
form. The whole mass, moreover, is again made 
to boil, and there is a certain additional absorption 
of oxygen tending to produce honeycombed ingots, 
It is, however, indispensable in the Bessemer pro- 
cess that if a thoroughly homogeneous steel is to be 





obtained, the highly carburetted alloy of iron and 
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VERLOOP’S APPARATUS FOR HEATING FOORWARMERS FOR RAILWAY 
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manganese should effectively be diffused through- 
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At present the pair of converters working on the 


out the whole charge, and when this is not done a:Thomas and Gilchrist system are being used 


difference of 


uality in different parts of an ingot) during the day shifts only, about 11 blows being 


is frequently the result. Some very striking cases | obtained per day of 12 hours, against 21 blows per 


of this kind have been found. 
ing to mention here that as ne 
Henry Bessemer, not being satis 


It may be interest- | 24 hours obtained from the pair of converters with 
ago as 1863, Sir| acid linings, the latter being worked night and day. 
ed with the plan | This is owing to the fact that at present the extra 


of re-blowing after the addition of the spiegel, but| repairs of the basic linings necessitate stoppages 
yet being desirous of effecting the thorough admix-: which would cause inconvenience if the plant were 


ture of the spiegel with the charge, patented 
another mode of operating, which proved very effi- 
cient, but which is notwithstanding comparatively 
little known, This plan consisted in the use within 
the casting ladle, of a kind of revolving paddle 
similar to a two-bladed screw, this paddle being 
roughly made in iron, and coated with loam, and 
being mounted on a vertical spindle fitted with 
suitable driving gear, and conveniently placed. The 
spiegeleisen was run into the casting ladle at the 
same time as the metal from the converter, arid the 
ladle was then moved round untii it came centrally 
under the paddle shaft, Being then raised verti- 
cally, the se rotating paddle was of course im- 
mersed, and effected the perfect mechanical ad- 
mixture of the two metals. In about two minutes 
the disengagement of large volumes of gas and 
flame which takes place at the commencement of 


the process of mixing wholly subsides, the metal 
becoming homogeneous, and running quietly in the 
moulds, 

To return, however, to the Rhenish Steel Works. 





worked night and day ; with improved arrangements, 
however, this difficulty will be got over, and there 
is no reason for believing that with specially de- 
signed plant there will be any difficulty in carrying 
on day and night work with converters having basic 
linings. It will however be necessary to provide— 
as is now being done at the Eston Works and else- 
where—for the ready removal and replacement of 
the converters or parts of converters in which repairs 
are required. 

At the Rhenish Steel Works the rail ingots are 
for single lengths only, and are hence small, 
After removal from the ingot moulds, they are re- 
heated and drawn down under the hammer, and 
then again reheated before passing to the rail mill. 
The rail mill is three-high, ere being one stand of 
roughing and one of finishing rolls. e plant for 
finishing the rails, including the multiple drilling 
machines for the fishplate holes, the rail-ending ma- 
chines, &c., is unusually and complete, and is 
exceedingly well arran 

In addition to rails, tyres and axles form an im- 




















portant part of the product of the works. The 
tyres are forged into rings under the steam ham- 
mers, and finished in a tyre mill having rolls with 
horizontal axes, the acting part of the rolls over- 
hanging the housings. The tyre rings on leaving 
the hammer are first enlarged by a pair of rolls of 
this kind, and are then transferred to a mill with 
three rolls, on the end of one of which the tyre 
hangs vertically, while the other rolls act on its ex- 
terior like the rolls of an ordinary tyre mill. The 
two tyre mills just mentioned are driven by gear 
from the engine which works the three-high rail 
mill. On leaving the tyre mills the tyres are blocked 
out to size in an ordinary blocking machine. 
Besides the Bessemer department, forge, and roll- 
ing mills, with the machine shops for roll turning, 
&c., the Rhenish Steel Works include a department 
for the manufacture of the basic bricks used for the 
converter lining. The plant includes a Blake's stone- 
breaker and edge runners for treating the magne- 
sian limestone used in making the bricks, and four 
kilns for burning the latter. , 
At the termination of their survey of the Rhenish 
Steel Works, the visitors were hospitably enter- 
tained by the proprietors prior to their return by 
special train to Diisseldorf. In taking leave of the 
enish Works, we may mention as a special feature 
the large proportion of Belgian workmen employed 
there. uring the Franco-German war large 
numbers of the regular hands were withdrawn to 
serve in the army, and M. Pastor, the acting manager 
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of the works, then filled their place with men ob- 
tained from Belgium. These men have since been 
retained, and the works really form a kind of Belgian 
colony. We may add that the company owning the 
works is composed of German, English, and French 
capitalists, so that the undertaking is to some 
extent an international one. 


Tue Bocnum Works. 


Of the Bochum Works we have already given in 
our issue of August 20 a general description and 
plan, and we shall, therefore, on the present 
occasion, confine ourselves principally to remarks 
on the coal washing plant, &c., not before dealt with. 
In consequence of the large number of visitors on 
the 27th ult., the members divided into three groups 
visiting the general works, and one consisting of 
only about 40 members visiting the coal separating 
and washing works, situated at the Maria Anna 
mine, some three miles distant from the general 
works. These coal washing works have only of 
late years been started in connexion with the coke 
ovens; they are on the Liihrig system, which is in 
very general use in various parts on the Continent. 

The visitors to the coal-washing works were 
first shown the process of coal separation, there 
being employed a large perforated drum in which 
the coal is sifted into the different sizes, namely, 
pieces of from 1} in. to 3} in. for the largest or No. ], 
1} in. to 1} in. for No. 2, gin. to 14 in. for No. 3, 
2 in, to jin. for No. 4, and finally dust coal of under 
# in. diameter for the production of coke. The 
mines yield about 1000 tons of coal a day, of which 
about 800 tons are washed, and while the coal con- 
tains about 16 per cent. of ashes in the form of 
slate and lime, the washed coke gave on an average 
of 30 analyses in March only 4.3 per cent. of ashes, 
showing that nearly 12 per cent. of impurities are 
separated from the coal in the washing operation. 

‘This washing takes place in tanks similar in prin- 
ciple to those which we described in ENGINEERING of 
March 12, 1880. The coal of a certain size is 
elevated into a hopper, and fed out at the bottom into 
a tank, in which water is constantly in upward 
motion, being forced up by a piston in an adjoining 
chamber. The lighter coal floats on the surface of 
the water, is carried over the edge of the tank and 
falls into the receivers, while the heavier impurities 
sinking to the bottom collect there, and are removed 
by means of a small elevator, which is constantly at 
work, This process is employed for the larger sizes 
only, while for the fine coal a stream of water 
carrying the coal over & grating on which are 
am pieces of felspar, and the heavy impurities 
alling to the bottom are held by this layer of spar, 
and the size of the latter being larger than that of 
the coal to be washed, the impurities fall through 
the bottom formed by the grating, while the spar 
remains, and the washed coal is carried along with 
the water. From the collecting tanks the coal is 
transported by an Archimedian screw to the store 
tanks or towers, where it is allowed to lay for 
about twenty-four hours to drain by gravitation, 
and is then ready for the coke ovens. The water 
running off the washing apparatus carries with it a 
quantity of fine coal dust, which, firstly, would 
pollute the rivers, and, secondly, is valuable fuel, 
and the company have, therefore, arranged long 
settling tanks, in which the coal dust is deposited, 
while the water flows away quite clean. The water 
is, of course, used many times over in the process of 
washing, and a centrifugal pump is used for raising 
it. While the larger sizes of sifted and washed coal 
are sold for domestic purposes, smiths’ nuts, &c., the 
finer coal dust of jin. and under is used for coking. 

The coke ovens, which are of a modified Coppé 
type, are at present capable of producing 125 tons 
of coke a day, but considerable extensions are now 
being carried out, which will double this quantity. 
The charge remains in the oven for about 48 hours, 
and 100 tons of coal yield about 75 tons of coke. 
Taking the percentage of ashes in the rough coal at 
15 per cent., it is reduced to 3} per cent. in the 

ed coal, and about 4} per cent. in the coke. 
Along the front of the coke ovens runs a rail for 
the steam drawing apparatus, a small horizontal 
engine working by means of pinion and rack the 
plunger or age for forcing out the coke at the 
opposite side. A cooling platform lies between the 


ovens and the railway line, which latter is placed so 
far below this level that the coke is simply pushed 
into the trucks to be conveyed to the blast fur- 
naces, The coke is of a very fine quality, hard white 
furnace coke, and seems to be very firm. 

After a walk through the hauling engine and 








boiler houses, which present no special feature, the 
visitors were conveyed back to the main works, 
where a hasty inspection was made of the two blast 
furnaces, each with four Whitwell heating stoves, 
and an arrangement for the separation of ashes and 
noxious vapours from the furnace gases. Next a 
somewhat hurried walk through the Siemens-Martin 
plant with its furnaces and the Bessemer plant, with 
three converters, capable of turning out 56 charges 
of 7} tons each in 24 hours, brought this visit to a 
close. ‘The arrangement of the blast furnaces with 
their heating stoves will be easily understood from 
our small plan on page 145 in our issue of August 
20; but it may be mentioned that the two furnaces 
are served by one large pneumatic hoist, placed 
between the two furnaces, The lift is from floor to 
furnace gallery 110 ft. 

The time available for this interesting visit was, 
as far as concerned the group of visitors who 
had examined the coal-washing plant, far too 
short to get anything more than just a very general 
idea.of the works, and at 5 o’clock all the dif- 
ferent groups of visitors assembled in the large 
dining-hall of the workmen’s dwellings, which was 
festively decorated with flags and flowers, and 
where a luncheon was served. A number of 
speeches of a heartily complimentary character 
brought this interesting visit to an end, and the 
members were conveyed back to Diisseldorf by 
special train. It was universally regretted that Herr 
H. Baare, Sen., the general manager of the com- 
pany, could not be present on this occasion, but he 
was represented by Mr. B. Baare and Mr. Helm- 
holtz, the secretary and technical managers of the 
concern, and in reply to a telegram he sent from 
Marienbad, Mr. Samuelson, of Middlesbrough, re- 
plied, and thanked the representative gentlemen 
present on behalf of the members of the Iron and 
Steel Institute. 


Tue Union Works, Dortmunp. 

In our number of August 20, page 148, we gave 
a variety of statistical information respecting the 
works of the Union Company, Limited, of Dort- 
mund, the data we then published giving a fair idea 
of the enormous extent of the concern. The Dort- 
mund works of this company were, as we recorded 
last week, visited by a party of the members of the 
Iron and Steel Lustitute on the afternoonof Friday the 
27th ult., and we may here add to our former article 
some notice of the departments particularly in- 
spected. We may remark, however, that notwith- 
standing the evident disposition on the part of the 
proprietors and managers of the works to afford to 
the visitors all the information in their power, the 
vast extent of the works precluded anything more 
than a somewhat hurried walk through them, within 
the time available for their inspection. 

On arriving at the works the visitors were first 
conducted into an exceedingly fine shop devoted to 
bridgework and to the construction of switches and 
crossings. On the latter work thirteen large planing 
machines by Messrs. Craven Brothers, of Man- 
chester, are employed ; these machines are all placed 
in line, making an imposing show. Six hundred 
switches per year can be turned out in this depart- 
ment, The plant of the shop also includes a large 
number of drills (most of them attached to columns) 
and other tools, all driven by wall engines, 

From the shop just mentioned the visitors were 
conducted through the roll turning shop and small 
machine shop to a large machine shop containing an 
extensive plant specially adapted for dealing with 
railway wheels and axles, the manufacture of which 
is carried on by the Union Company on a very large 
scale, some 2000 tons of engine, tender, and carriage 
wheels and axles being turned out per annum. We 
noticed that in this shop the axles after being 
finished are placed in a machine where the centres 
are re-drilled, the axle during the drilling of the 
centres being held at each end between three rollers, 
which were so mounted as to insure its being fairly 
centred. The plan of using recessed centres now 
largely a ag here does not appear to be resorted 
to, although it undoubtedly saves much time and 
trouble. 

_ The next shop visited was that in which the bend- 
ing of spokes for carriage wheels was being per- 
formed by a handy machine, this shop also contain- 
ing the tyre mills, while in an adjoining smiths’ 
shop the completion of carriage wheel centres was 
being carried out by the welding in of gluts in the 
rim and by bossing under a steam hammer. The 
class of carriage wheels made is of wrought iron 
throughout, the bosses being completed by the 


welding of washers on the ends of the bent spokes, 
the welding being completed between dies which 
give the bosses a neat finish. 

‘The visitors were next conducted to another ma- 
chine shop fitted up with an excellent plant for 
dealing with engine wheels, it comprising large 
wheel lathes, slotting and boring machines, &c. The 
engine wheels to be seen in this shop in all stages 
of completion were an excellent job, and asa rule 
they were being machined all over, the edges of the 
ps being turned on both faces of the wheels 
and the sides of the spokes and inner side of the 
rim being finished by slotting. This plan of ma- 
chining engine wheels all over is one little resorted 
to in this country, but it undoubtedly makes an 
excellent finish. Adjoining this machine shop is 
the forge for engine wheels, suitably provided with 
steam hammers, &c. 

Taking leave of the wheel department the visitors 
were next conducted to the forge and rail mill, and 
the Bessemer department. As at the Rhenish Steel 
Works, the practice here is to forge the rail ingots 
under the hammer prior to rolling,{no cogging mill 
being used, The steam hammer plant is unusually 
fine, including nine steam hammers up to 15 tons in 
weight, most of them having wrought-iron frames 
and being constructed by Messrs. Thwaites and 
Carbutt, of Bradford, The reheating furnaces are 
all gas furnaces. The rail mill is three-high, with 
rising and falling tables for handling the blooms, 
and near it is the tyre mill. The rolling mill of the 
steel department is altogether very extensive and is 
provided with a fine plaut. The converter house, 
which adjoins the rolling mill, is unusually lofty and 
airy, but there is nothing in the arrangement calling 
for special remark, The blast for the converters is 
supplied by a pair of vertical blowing engines by 
Messrs, Cockerill, of Seraing. 

The blast furnaces with their blowing engines, 
&c., were next visited, there being three of these 
furnaces with four large blast heating stoves, and 
supplied with blast by five vertical blowing engines 
In connexion with these furnaces there are also 100 
coke ovens, together with sheds for mixing the 
ores, &c. From the blast furnaces a hurried walk 
through the puddling forge and rolling mills, with 
their 44 puddling and 12 reheating furnaces, 13 
steam hammers, and 9 trains of rolls, brought the 
visit to a conclusion, In these departments are 
turned out fishplates, merchant bars, contractors, 
and mining rails, and iron for bridge and girder 
work, &c., the works being capable of turning 10,000 
tons of finished bridges and girders per annum. 

At the Union, as at the other German works 
visited, the hospitality of the owners showed itself 
in the entertainment provided for the visitors at the 
conclusion of their inspection, an entertainment 
which afforded a convenient opportunity for the 
expression of hearty good wishes on the part of both 
hosts and guests. 





VERLOOP’S SYSTEM FOR HEATING FOOT- 
WARMERS FOR RAILWAY CARRIAGES. 
Some time ago we described different systems for heat- 

ing foot-warmers as used in France, most of these being 
based on the principle. of injecting steam, for which 
operation the foot-warmers have to be placed in special 
frames, their plugs have to be taken out and small pipes 
have to be plunged down through the openings, so as to 
inject the steam. Arrangements when applied to the 
stock of a single railway, work tolerably well, although 
it is evident that the trouble of opening the foot- warmers 
at each operation is great, and a system avoiding this 
would be desirable. 

On some railways with interchanging stock the steam 
injecting system is troublesome on avcount of the foot- 
warmers being of different lengths and sizes, which pre- 
vents the apparatus from working. This was the case on 
the Dutch Rhenish Railway, which had to heat at some 
of its stations the foot-warmers of other railways, aad to 
meet this difficulty the arrangements we illustrate on 
page 208 were invented by Mr. C, W. Verloop, locomotive 
superintendent of the line. Inis quite different from the 
systems described formerly, and gives, as we hear, great 
satisfaction in daily working. 

According to this system foot-warmers are completely 
filled with water and put into a truck which can contain 
about twenty of them. ‘Two of these trucks are placed 
inside a horizontal boiler provided with angle irons on 
which their wheels roll. This boiler is closed by ® 
strong cover, which is suspended on a balanced pivot- 
ting frame so as to swing up when the trucks have to 
be put in or removed. When the trucks are in the boiler 
the cover is swung down and screwed against the face by 
means of a strong screw and handwheel. After this opera- 
tion the steam is turned on from a te boiler in 
order to heat the foot-warmers up to and even above the 





boiling point. The boiler is provided with a safety 
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valve loaded to about 101b. pressure per square inch in 
order to prevent too great an accumulation of pressure in 
the oval foot-warmers, which have to be made substantially 
so as to resist bulging out. Instead of a safety valve a 
pressure reducing valve may be used. About ten minutes 
are sufficient to heat the warmers thoroughly, and when 
the end cover of the boiler is removed the small trucks 
(Figs. 7 and 8), which have too small wheels to roll 
easily, are puton an auxiliary vehicle (Figs. 4,5, and 6), 
with larger wheels and of proper height to receive them, 
by which they are moved along the platform and train. 

A neat feature is to be noticed is the suspension and 
balancing of the cover, so as to enable one man toswing the 
cover, which is very heavy, up or down. This is attained 
by balancing the pivotting frame by a fixed counter- 
weight and the movable cover d by a sliding weight. 
The latter is so fixed by chains and pulleys to the cover 
that it moves away from the pivotting centre at the same 
rate as the cover does, and consequently the whole 
system is in equilibrium in any position. A packing 
ring held in a groove, cut in the face ring of the boiler, 
makes a tight joint when the cover is screwed into its 

lace. The arrangement has been now at work on the 
Rhenish Railway for a couple of years, and has proved to 
be very practical and epeedy in its operations, as it saves 
the trouble of opening the plugs as in most other systems 
for heating foot-warmers. 





THE ZIMMERMANN-WALDMANN VALVE 
GEAR. 


Tue system of valve gear which we illustrate by en- 
gravings on page 205 is one the special interest of which 
consists mainly in its use of the pressure of steam instead 
of the action of a spring or weight to close the admis- 
sion valves when the gear is tripped by the governor. 
It is by no means the only gear in which this has been 
attempted, but it is certainly one of the neatest and 
simplest. Its method of working will be easily under- 
stood by the help of our engravings, which represent 
the cylinder and valve gear of an engine of 80 horse 
power (effective) constructed under the patents of MM. 
Zimmermann and Waldmann, at the works of the Chemins 
de Fer de l’Etat et de Hongrie, in Buda-Pest, of which 
Herr Frédéric Zimmermann is the principal director. 
There are, as is usual in this type of engine, four separate 
valves, two for admission and two for exhaust. The 
former, e, are placed on one side of the cylinder, the 
latter (a Fig. 4) are placed below it; all the four 


valves are slides, the admission valves being single | ; 


ported, and the exhaust valves gridirons. Steam 
is admitted through the jacket—which extends over 
the ends as well as round the walls of the cylinder 
—to the valve casings. We must say, in passing, that 
this is a plan which we cannot believe to be the right one, 
in spite of its adoption by such excellent ongineers, for 
example, as Messrs. Donkin and Messrs. Sulzer. The 
two steam slides e are fitted upon sleeves h, which work 
freely on the spindles 7, The latter receive continuous 
reciprocating motion from an eccentric on the crank- 
shaft, set so as to cut off steam at 0.8 of the stroke, which 
thus becomes the point of latest possible cut off. The two 
inner ends of the spindles are connected rigidly by a frame 
r carrying lugs z, which serve as [fulcra for the horns 
k. These horns move the valves by dropping into gear 
with the end of the sleeves h, small plates of steel ¢ ¢' 
being provided for taking the wear. Atthe outer end of 
each sleeve is a small buffer piston p working in an air 
cylinder p!, The point at- which the gear is tripped is 
determined by the position of the arm o which is attached 
to the governor sleeve s by the crosshead g. The gear, 
then, works as follows: as the spindle ¢ ¢ moves in either 
direction one or other of the horns drops into gear with 
the sleeve, and on the return motion of the spindle pushes 
it outwards, and so uncovers the port, the valve being open 
at the back (see Fig. 4). As soon as the horn has moved 
far enough to come into contact with o it is tripped, and all 
connexion between the spindle i and the sleeve h comes 
toanend, The steam pressure on the enlarged part of 
the sleeve inside the valve chest then forces the valve 
back into the position shown in Fig. 3, and so cuts off the 
steam. Shock in closing is prevented by the use of the 
dash-pot p! already mentioned. 

The governor is of the loaded crossed-arm type, fitted 
4% with a dash-pot (see Fig. 2) to prevent any tendency 

© hunt. 

The exhaust valves are worked, as shown in Fig. 4, by 
cams upon a revolving lay shaft, which is utilised also to 
drive the governor. This shaft is itself driven from the 
crankshaft by serew wheels. The cams are so shaped 
as to give the valves alternate motion (in closing or 
Opening) and rest (when either closed or open). The 
advantages of putting the exhaust valves below the cy- 
linder, in the way of keeping it clear of water, are suffi- 
ciently obvious, 

Fig. 5 is a diagram showing the action of the valve 
gear, which does not call for further remark. The prin- 
cipal dimensions of the engine illustrated are as follows: 


Diameter of cylinder eo» 22,05 in. 

Stroke Pi eee Pe 

Number of revolutions per minute 

Mean velocity of piston ... oats 327 feet per min. 
orse power effective 80 





Many of our readers may remember that an engine 
constructed upon this system was exhibited at the Paris 
Exhibition in the Austro-Hungarian section, where it 
appeared to work smoothly and uniformly. 





EXPANDING WATER PRESSURE ENGINE. 

Tue visitors of the Vienna Exhibition of 1873 will 
perhaps remember a water pressure engine which was 
conspicuous by the rather startling fact that it worked 
‘‘expansively.” This engine was then comparatively 
little known, but it has steadily worked its way into 
practice since that time, having been employed, not only 
as a useful motor of small power, but also in works of 
considerable importance. 

A short description of this engine, as now built, will 
therefore be of some interest to our readers. The leading 
principle of Mr. Mayer’s engine consists in the use of an 
air cushion enclosed in the working cylinder of the en- 
gine. For this purpose the cylinder has attached to its 
upper side two small air vessels, M?, M* (Fig. 1), which 
air vessels, however, in the more recent type of the en- 
gine, are replaced by an enlargement of the body of the 
cylinder itself (Fig. 2). In explaining the working of 
the engine we will refer to the type represented in Fig. 1 
as more convenient for our purposes. 












































Suppose the engine being just about to start, the piston 
being at the left end of its stroke, and the corresponding 
air vessel filled with air of atmospheric pressure. When 
the water enters the cylinder, the air in the vessel M' 
will be compressed up to a pressure equal to the work- 
ing pressure of the water. When this pressure has been 
pat ory no further water enters the air vessel, the pres- 
sure remaining henceforth constant. The piston having 
travelled through a certain portion of its stroke, 
the supply of water is cut off, and the further motion of 
the piston is brought about by the expansive force of 
the air enclosed in the air vessel, this force being commu- 
nicated to the piston through the water. en the 
piston has reached the end of its stroke, the exhaust is 
opened, and the piston reverses its motion. But at a 
certain point of the back stroke the exhaust is closed, 
the returning piston compressing the air in the vessel 
M'. Thus (if the distributing gear is properly arranged) 
when the piston reaches again the left end, and the en- 
trance for the pressure water is opened, this water has 
not to compress the air in the air vessel as in the first 
stroke, when starting, it finding the air already exactly, 
or nearly so, at a pressure corresponding to the working 
pressure of the water. Thus, when the engine is regu- 
larly working, a certain volume of air, enclosed in the 
air vessel attached to the cylinder, alternately expands, 
and is compressed, forming, as it were, a kind of accu- 
mulator of energy. 

If the distributing gear is properly constructed, all un- 
due losses of air and water may be avoided. But there 
is also another point of importance. The pressure of air 
in the air vessel at the end of the stroke should be equal 
to the atmospheric pressure, in order just to allow the 
exhaust water to leave the cylinder in the same degree 
as the volume of the cylinder is reduced by the piston 
advancing during the back stroke. This, however, 
depends chiefly on the original quantity of air enclosed 
in the.air vessel, and to meet this requirement Mr. Mayer 
fits to his engines a small apparatus, by which the volume 
of air in the air vessel is always regulated to its proper 
value according to the varying point of cut-off.* 

The advantages of these water-pressure engines are self- 
evident to every engineer. The shocks, which almost 
invariably occur at the dead points in ordinary water- 
pressure engines, are completely avoided, a much higher 
piston speed being attainable with these engines than is 
usual with water power. In fact, Mr. Mayer’s engines 
werk very well with a piston speed of 3 ft. per second 
(180 ft. ad minute),and even more. But the chief advan- 
tage of these engines is their economical working, Working 
expansively these motors present the same advantage of @ 
variable force as steam es. The quantity of water 
consumed is always in accordance with the work done by 
the engine. If the water is cut off earlier in the stroke, 
not only is the working force of the engine reduced, but 
at the same time a corresponding reduction takes place 
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in the quantity of water consumed. This advantage 
makes Mr. Mayer’s engines serviceable wher- 


money 

ever a varying force is required, and where economy of 
water is a point of importance, The efficiency of these 
engines has been found by several trials to be as high as 
80 to 85 per cent, 

In order to show the actual working of the engines, we 
give in Figs. 3, 4, 5, and 6 four indicator diagrams 
taken from an engine in regular working. As a matter 
of course these diagrams resemble in every respect the 
diagrams of a steam engine,* 


3 Yarn. 
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In Figs. 7, 8, and 9, on Ree 209, various types of the 
engine are represented. g. 7 shows an engine, where 
the point of cut-off can be varied by shifting the eccentric, 
which, of course, requires stopping the engine. This ar- 
rangement is used me a constantly varying force is not 
required, In Fig, 8 an engine is represented where the 
period of admission is varied by the governor, as in a 
steam engine. In the engine shown £ Fig. 9 the link 
motion, by which the point of cut-off is varied and the 
engine reversed, is controlled by a hand-lever as in wind- 
ing engines. 

Mr, Mayer’s engines have been largely used for house 
lifts, and we shall now describe one of these arrangements 
as constructed by Mr. Mayer for many houses at Vienna 
and elsewhere. As will be understood from Fig. 10, the 
cage B is included in an endless articulated chain a a, 
which runs overa pulley driven by a Mayer’s engine A, 
this engine being provided with a tinge ag | gear, and 
constructed according to the type shown ir Fig. 9. The 
cage B is of course properly balanced by weights, and 
fitted with a safety apparatus. Below the cage a light 
stage O is fixed, which serves for the raising of house- 
hold stores to the upper stories, The speed of lifting is 
about 1 ft. ge second, These lifts work very satis- 
factorily, and, as the engine driving the lift consumes 
more or less water according to the actual load raised, 
they work also much more economically than the ordi- 
nary direct-acting hydraulic lifts, where the cylinder has 
to be completely filled with water, whether the load 
raised is small or large; a point of importance certainly 
where the water has to be paid for. Moreover there is no 
deep pit, as in the direct-acting lifts, and thus not only 
the first cost of the construction is materially lessened, but 
all parts are also &t any time open to inspection, and can 
be maintained always in good working order, which is 
essential to economy as well as safety. 

Besides this and some other purposes where small 
power is required, Mr. Mayer’s engines have been used in 
mines and mining works, and recently also in the new 
water works of Sebenico. As these works-present some 
interesting features we shall devote a few lines to them. 

The town of Sebenico (Dalmatia) has long suffered 
from want ofa proper water supply: The population was 
dependent for their supply on ordinary rain water cisterns 
which frequently failed in the dry summer months of that 
sountey: What, however, the State Railway of Dalmatia 
was constructed some yearsago the engineers had to 
vide the necessary water supply to all stations of the line. 
The municipality of Sebenico seized this opportunity and 
proposed to the railway authorities a joint action. Ac- 

ly large water works were constructed, by which 
the town is supplied with fresh and clear water, of which, 
however, a certain stipulated quantity must be furnished 





* The inventor does not, however, as yet wish to have 
this arrangement published. 





* It is to add that the undulations in 
tho abilins arene te an indicted the engine, 
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PASSENGER LOCOMOTIVE; GLASGOW AND SOUTH-WESTERN RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, KILMARNOCK, FROM THE DESIGNS OF MR. HUGH SMELLIE, LOCOMOTIVE SUPERINTENDENT. 





to the railway station.* This water is conducted to the 
station by a special main, which draws its supply from 
the town reservoir at a lower leve! than the main sup- 
plying thetown. Thus, if the water level in the reservoir 
sinks below the level of the town main, the railway 
station alone is supplied with water. 

Some twenty miles above the town the River Kerka 
falls Savage a series of cataracts froma height of about 
130 ft. Just in the vicinity of these falls an abun- 
dant spring issues from the rocks, being probably fed 
another tows of Dalmetis, Spelaie: has been suypied sith 

su wi 
water by the reconstraction of an old Roman aqueduct 
cxiginally built by Domitianus, 











(For Description, see opposite Page.) 


+a 


by the river water percolating through the ground. The 
water of this spring is always clear, whereas the river 
water is sometimes turbid and would have required 
filtration. Thus it was resolved to draw the water from 
the spring and to use the power of the falls to drive the 
pumping machinery. In consequence of their ad- 
vantages Mr. Mayer’s engines were chosen for trans- 
mitting the water power to the pumps. 

As shown by our engravings (Figs. 11, 12, and 13, page 
209), there are two engines in the pumping station. A is 
an air vessel upon the slide-valve box in order 
to prevent the shocks, which otherwise would occur in 
the feed Pipes which are 1l}in. in diameter and over 
500 ft, in length), whenever the slide-valve closes the 
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entrance ports. B is the admission valve constructed on 
the principle of Mr. Mayer’s “cock valves,” which we 
shall illustrate in an early number. The cylinder, which 
is enlarged at both ends to provide the necessary alr 
spaces, has a diameter of 18} in., the stroke of the piston 
being 173in. ; 

The pumps are double-acting differential pumps, the 
larger piston having a diameter of 7 in., the smaller 5 in., 
the common stroke being equal to that of the engin>, 
viz., 173 in. The pump valves are of a somewhat 
peculiar construction. As will be understood from Fig. 14 
the valves are on a conical wedge piece re- 
sembling somewhat the breech-block of Broadwell’s 
ordnance. This valve-block can be easily withdrawn 
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TENDER FOR PASSENGER LOCOMOTIVE; GLASGOW AND SOUTH-WESTERN RAILWAY. 
OONSTRUOTED AT THE COMPANY’S WORKS, KILMARNOCK, FROM THE DESIGNS OF MR. HUGH SMELLIE, LOCOMOTIVE SUPERINTENDENT. 
9.8. 
Tank Dr. N° 589 


and replaced, and facilitates considerably the inspec- 
tion_and repair of the valves. 

The pumps deliver the water through a main some 
1600 ft. long to a small reservoir situated about 610 ft. 
above the pumping station. From this reservoir the 
water is conducted through a long main to the town 
reservoir, crossing on its way three valleys by means 
of syphons. The quantity of water to be delivered by 
the pumps had been fixed at 8000 gallons per hour; in 
fact, however, the pumps deliver nearly 9000 gallons 
at the normal speed of 31 revolutions, their efficiency 
being as high as 95ft. The pumps have been worked 
for trial under pressure up to 40 revolutions per 
minute, without the limit of speed having been 
reached. The working of the valves was even at 
the highest speeds quite noiseless, The engines 
themselves have attained a speed of 60 revolutions 
corresponding to a piston speed of nearly 3 ft., without 
any difficulty. 


PASSENGER LOCOMOTIVE ; GLASGOW 
AND SOUTH-WESTERN RAILWAY. 

We give this week a two-page engraving, together 
with other views on the present and opposite pages, of 
one of a lot of engines and tenders being built by the 
Glasgow and South-Western Railway Company at their 
workshops, Kilmarnock, these engines being employed 
in working passenger trains between Glasgow and 
Carlisle, including the Pullman trains run in connexion 
with the MidlandCompany. The distance from Glasgow 
to Carlisle is 115} miles, the time allowed 2 hours 
43 minutes, which includes 5 minutes at Kilmarnock and 
5 minutes at Dumfries for station purposes, thus leaving 
2 hours 33 minutes running time, or an average speed of 
fully 45 miles per hour. The gradients between Glasgow 
and Kilmarnock are heavy, one bank being for the first 
mile 1 in 100, and for 3} miles from 1 in 67 to 1 in 70; be- 
tween Kilmarnock and Dumfries the heaviest bank is 1 in 
100 for a length of about five miles. The regular Pullman 
trains consist of from ten to twelve vehicles, counting the 
Pullman car and each bogie catriage as equal to two 
0) iages. 





carriages. 
The engines, which are being constructed from the 
designs of Mr. Hugh Smellie, the locomotive superin- 














tendent of the Glasgow and South-Western Railway, have 
cylinders 18 in. diameter by 26 in. stroke, and the mean 
diameter of the coupled wheels being 6 ft. 8 in., the 


tractive force is 18 i-x26 in. _ 105 Ib. for each pound 


of effective pressure per square inch on the pistons. 
The axles and tyres of the engines are all of crucible 
cast steel; the coupling rod pins Bowling iron case- 
hardened ; the axle-boxes gun-metal with white metal in 
crown of bearings ; axle-box guides cast iron, the front 
guide of the coupled wheels b provided with a case- 
hardened wrought-iron wedge. The leading axle-boxes 
are allowed alateral play of ;? in. in each direction between 
the flanges of the boxes and the guides, and are provided 
on the top with case-hardened wrought-iron double 





inclined laps ; thus although the wheel base is 16 ft. 3 in., 
the rigid wheel base is 8 ft, 3 in. only. 

The pistons are of cast iron with two cast-iron rings 
in each ; the piston rods are of crucible cast steel, and 
the connecting and coupling rods of Yorkshire iron. The 
slide bars, which are of steel, are supported by the motion 
plate at some distance from the rear ends; this allows the 
cross head to be withdrawn without taking down the bars, 
and adds 10 the rigidity of the bars, the valve rod guides 
being fixed to the motion plate the arrangement also 
adds to the length of the eccentric rods. The valve 
motion, which is of best Yorkshire iron, is of the 
ordinary shifting link kind, all joints and pins being well 
case-hardened. The eccentric straps are of wrought iron 
with white metal linings, the eccentric pulleys being of 
cast iron. The revers of the engine is effected by 
steam reversing gear, which has been very extensively 
fitted to this company’s engines, and is well liked by the 
drivers ; it is a simple, neat, and very efficient arrange- 
ment, 

The boiler is of the flush-topped firebox type with the 
plates of the barrel arranged telescopically, the diameter 
outside the smallest plate being 4 ft. 2 in. The firebox 
casing is 5 ft. 7 in. long outside by 4 ft. wide, 4 ft. 114 in. 
below the centre line of the boiler at the tube-plate end, 
and 4 ft. 74 in. at the firedoor end. The shell of the 
boiler is of best Yorkshire iron plates } in. thick except 
the front and back plates of firebox casing, which 
are .% in. thick ; tho smokebox tube-plate is ? in. thick, 
flanged forward to form the smokelox and connected to 
the barrel with an angle-iron ring ; all longitudinal seams 
are double rivetted, and circumferential seams le 
tivetted. The inside box is of copper, the plates be’ 
thick, except the upper part of the tube-plate, w is 
jin. thick. The box is stayed, with the exception of 
the crown, with 1 in. copper stays; the crown is stayed 
direct to the outside shell with 1 in. diameter York- 
shire iron stays, the two rows of crown stays next 
the tube-plate being carried by brackets slung from 
T bars rivetted to the outside shell as shown on 
the longitudinal section. All this company’s new boilers 
for some years past have been stayed direct, and 
the use of the old girder stay abandoned. The steam 
is collected by a perforated pipe extending the length 
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of the barrel; the ting valve, which is of the 

gridiron pattern with a small relief valve on top, is 
placed in the smokebox. The safety valves (loaded with 
a working pressure of 140 lb. per square inch) are 2} in. 
in diameter and fixed on the manhole cover over the 
centre of the driving wheels, as shown on the drawings. 
The injector steam valves, as well as the whistle and 
Westinghouse pump valves and the pressure gauge cock, 
are all fixed in one stand-pipe close to the front of the 
cab. The boiler is fed by two No. 8 brass injectors one 
= on each side under the side foot-plates and de- 
ivering into the boiler at the centre line near to the centre 
of the barrel; one injector is found ample to maintain 
the feed when working the ordinary trains. 

As will be seen from the drawings the engines and 
tenders are fitted with the Westinghouse automatic 
brake applied to the coupled wheels of the engine in the 
usual way, the tender rigging being clearly shown on the 
engravings ; all the blocks are of castiron. This brake is 
much liked by the drivers ; being so very trustworthy and 
efficient, the men run at a high rate of speed with every 
confidence, knowing the great power under their control 
which can be brought into action in a moment for stop- 
page when required, while for ordinary stoppages the 
men can graduate it at will. 

As will be seen from our engravings the engines have 
an exceedingly neat appearance, while the details are 
well worked out. For convenience of reference we 
append a Table of the leading dimensions of the engine 
and tender we have been describing : 


Boiler : ft. in. 
Length ove - eee oe 10 64 
Diameter outside smallest plate ... 42 
Thickness of awe e oe ‘ot eve : of 

. nm 
pilarese, + 
outside ie ee 
Breadth outside at bottom... a 40 


Thickness of plates (end plates y in., side 


tes } in.) 
Inside Firebou : 
Length inside at top 49 
98 90 m eee 411 
Breadth a ove ons 8 7 
, » _ bo sae om we 3 4 
Height from the top of bars to crown 
atfront... ove ove ovo ~~ 8 & 
Height from the top of bars to crown 
at _ ese eee ove eee 5 OF 
Thickness of plates ... ave “ SS oe 
9 Fabe-plate fin. at tubes, 
tin. below 
Distance between crown of inside box and = 
8 aoe eee oo eee 
Number of crown stays... se §=:104 
Area of fi te, square feet... 16 
Surface of box ” one 101 
Tubes : 
Length dal aw ao - 1011 
Thickness, B.W.G. 11 and 13 
Diameter, outside ... ne a. © 
Outside heating surface, square feet 1105 
Smokebow : 
Length, outside... = a 2 9 
Breadth ,, exe ene eee « 41 
Diameter of door _... one eco tee 311 
Thickness of plates, front } in. sides +’, in. 
Chimney : . 


Height from rail... ein eco ee 
Diameter at top, inside... ‘ ote 


- bottom 
Cylinders (Horizontal) : 
eter eee eee eee eee eee 
Stroke... sic eve ove wes 
Centre to centre one eee eco 
Internal diameter of steam pipe ... 
Diameter of piston rod __.... 
Centres of valve spindles ... 
Diameter of - - 
Ports: 


Length ove 
Breadth of steam... oe eee ose 
»» exhaust ... a eve eee 
Blide Valves Sy = npn : 
Travel in full fore gear eee 
Lead in full gear... 
Lap, outside ... 
Connecting Rods: 
, centre to centre ... 
Diameter of large, end bearing 


” 8 ” 
Coupling Rods : 
Length, centre to centre ... eve “a 
90 of pins ode oe i ove 
Diameter ,, eee . 
Wheels : 
Diameter of coupled wheels with tyres 
Distectes of leading wheels with tyres 
iameter ing w wi res 
23 in. thick oath ier ii tes, ade att 
Distance, centre of tadies to petal ving 
2 ‘vine to traili 
Crank Azle: Sing 


ase eee eee 


oom Oof0 OSS coSK SCSOSONNDHK KO 
ed td -SoS KI SBesero ea7o 


Centre to centre of bearings 
Diameter c > 
9 at wheel boss 
* centre 


eccoocoocoste OO @ 
sg33- ece £ 





* Penden tn einteset tabsiogs 
cen 


Diameter, eee 
ye at wheel boss 


eee eee 


Saal 


” cen' 
Leading Azle: 

Centre to centre of bearings p* 

Length of bearings ... eee eco 

Diameter - par 

os at wheel boss 


BrZoe =1 00-303 = 5" 


— 
- 


Bearing Springs : 
Length, centre to centre ... on ese 
Number of plates si 
Camber unloaded ... sed eve 

Weight of Engine in Working Order : 
Leading wheels eee ove ose o 
Driving 80 ceo of mee ons 
Trailing ,, jie roe ius 

Total eee we 
TENDER. 


oc © Of SoooN cocomF 


aie 
HB 
ob & £ 


12 18 


38 10 


ft. in. 


& 
0 of 


~ 
Caw 
sano 


Width ,, we i 
Depth ,, ox ls sas 2 ft. 
Thickness of plates (vor. and bottom) 
on? van e and end) 

‘apacity in gallons ... pa “A 

»” of coal space (tons) 3 8 
Wheels : 

Diameter with tyres 23 in. thick ... 
Distance, centre to centre 


Azles : 
Centre to centre of bearings eee 
Length of bearings ... ee 


” 


$2 2” serge oS 


ene 


eee 
a at wheel boss... 
” centre me 
es 
nce hoe eco gee sal 
FR... nny ee ia on eee ooo 
aring Springs : 
Length, centre tocentre ... eee 
Number of plates... és si 
Camber unloaded ... ns 
Weight in working order ... 


ii 
27 tons 


ow om oeocoocoonm ow 





THE REVEREND ARTHUR RIGG. 

We regret to announce the death of the Reverend 
Arthur Rigg, which took place at his residence, 71, 
Warrington Crescent, W., on the 2nd of September. At 
a time when the scientific education of engineers was 
almost unknown in England, Mr. Rigg had established 
workshops in the college at Chester for the instruction of 
students in technical arts. Commencing soon after build- 
ing the present college in 1842, their work was at first 
mainly directed to the stone and wood carving for the 
beautiful college chapel; but, subsequently, Mr. Rigg’s 
natural fondness for engineering pursuits led them to 
such occupations as forging, turning, and the making of 
lathes, tools, steam engines, &c. All employed the in- 
tervals between more serious studies in these unique in- 
dustrial works; and here the pupils received a technical 
knowledge and training of immense value to them in 
after life, and which elicited the warmest approval of 
those who saw the work carried on. Under Mr. Rigg a 
diocesan training college thus possessed the first technical 
school in England, and many engineers in this country 
and in the Department of Public Works in India 
were educated there. Weary at last, by want of sym- 
pathy with his technical work, from those who should have 
been its friends, Mr. Rigg resigned the principalship of 
the college in 1869, and came to reside in London, after 
thirty years’ ill-rewarded service to the dioceses of 
Chester and Manchester. As a past member of the In- 
stitution of Mechanical Engineers, and as a member of 
the Society of Arts and the Royal Institution to the day 
of his death, he took a keen interest in all scientific pro- 
gress, while almost to the last he was happiest when 
surrounded by his tools, and interested in engineering 
pursuits. His intense love of teaching never passed 
away, and even during the earlier stages of his last illness 
he looked forward with common pleasure to the visits of 
his pupils. 

Asa clergyman of the Church of England, his sermons 
were remarkably practical, abounding with illustrations 
from science and nature. His published works are few; 
the first of general interest was a series of four sermons 
on the “ Harmony of the Bible with Experimental Phy- 
sical Science.” In 1872 Mr. Rigg delivered a series of 
lectures at the Society of Arts, on “Mechanism.” In 
1873 a course on “ The Energies of the Imponderables,” 
and in 1875 a peculiarly interesting series on “ Tools 
and Contrivances used in Handicraft ;” and he was the 
author of the Society of Arts report on “ Machinery in 
the International Exhibition of 1873.” 

Mr, Rigg was born in 1812, educated privately, gra- 
duated in 1835 at Christ College, Cambridge, as twenty- 
seventh wrangler, married in 1837, and leaves a widow 
and five sons. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet market 
last Thursday, with business done during the forenoon at 
from 53s. 44d. fourteen days to 53s. 3d. one month, and 
from 53s. 2d. to 53s. cash, and the close was 53s. 14d. cash 
for sellers and 53s. for buyers. The market was easier in 
theafternoon, and transactions took place at 53s. to 52s. 11d. 
cash, and at the close there were buyers at the latter price, 
and sellers at the former. A somewhat firmer tone was 
manifested on Friday, though the amount of business done 
was not t. A few lots were sold at 52s. 9d. to 52s. 10d. 
cash, lers at the close asking 53s. cash, and buyers 
offering 1d. per ton less. A quiet tone pervaded the 
market in the afternoon, and business was done at 52s. 8d. 
to 52s. 9d. cash, the close being buyers at the top price, and 
sellers asking 1d. more. The market was more active on 
Monday, and prices improved to the extent of 8d. per ton. 
Business opened in the forenoon at 53s. one month and 
52s. 10d. cash ten days, improving to 53s. 3d. cash next 
week paid, and 53s. 4d. one month, the close being sellers 
at 53s. 2d. cash, and buyers 1d. per ton lower. The 
afternoon opened firm at 53s. 4d. one month and 53s. 3d. 
cash done, quickly advancing to 53s. 9d. one month and 
53s. 64d. cash paid ; and at the close there were sellers at 
53s. 9d. one month and 53s. 7d. cash, and buyers near. 
Yesterday’s market was likewise firm, and prices improved 
2d. per ton over those of the previous day, making an 
advance of 10d. from Friday. There were transactions 
during the forenoon at from . 9d. to 53s. 74d., and then 
to 53s. 10d. cash, and from 53s. 9d. to 53s. 11d. twenty-one 
days, and 54s. one month, and the market closed with 
sellers at 53s. 10d. cash and 53s. 11d. one month, and 
buyers offering 1d. per ton less. In the afternoon the 
quotations ranged from 53s. 11d. to 53s. 8d. cash, and from 
54s. 1d. to 53s. 10d. one month, the market closing with 
buyers at 53s. 8d. cash and 53s. 10d. one month, and sellers 
asking 1d. more per ton. The warrant market was steady this 
forenoon, with business done at 53s. 6d. to 53s. 8d. cash, 
also at 53s. 9d. to 53s. 10d. one month, the close being 
sellers at the higher quotations, and buyers at the lower. 
Business was done in the afternoon at 53s. 74d. and 53s. 8d. 
cash, also at 53s. 10d. and 53s. 10$d. one month, closing 
buyers 53s. 8d. cash and 53s. 10d. one month, sellers very 
near. Makers’ iron has of late been somewhat cheaper, 
and in some instances concessions from the official quota- 
tions have been made by the makers to actual buyers. The 
prices of special brands are a so ee as those of 
G.M.B. iron, the latter being influenced by the severe com- 
rs which Scoteh ir ters have to maintain with 

iddlesbrough iron; and, considering that com 





tition, 
it does not seem as if in the meantime there need be re 
materia] advance of a legitimate sort in the price of Scote 


2 Pap looked for. Although the steady business tone 
th in this country and in America inspires the hope that 
a good trade may be expected at about the present fairly 
remunerative prices, the Continental demand, unforta- 
—S a no signs of revival as yet. Shipping iron 
has m quiet for some days, with only a very s 
amount of business doing. Several of the blast furnaces 
that were simply damped down have been brought into 
active operation again, as the miners’ strike has shown 
signs of collapsing. There are now 39 furnaces blowing, 
but it is not thought that, even though all the miners 
should return to work, the whole number of furnaces in 
operation before the strike commenced, namely 117, will 
be again put in blast in the meantime, as there is such a 
great stock of iron at Messrs. Connal and Co.’s public 
warrant stores and at the makers’ works. At the end of 
last week there were 468,402 tons in Messrs. Connal and 
Co.’s keeping, thus showing an increase of 2917jtons over 
the week. t week’s shipments amounted to 15,522 tons, 
as against 11,795 tons in the corresponding woek of last 
year. The highest price paid during last month was 
56d. 1d. on the 19th, and the lowest 52s. 6d. on the 25th. 


Operations at the Tay Bridge.—The south-westerly 
breeze which sprang up so suddenly on Monday morning 
and prevailed during the greater part of yesterday put a 
stop to the works which were being ied on at the west 
side of the Tay Bridge for sinking an experimental cylinder, 
so as to ascertain the nature of the strata in the bed of the 
river to a depth of from 20 ft. to 30 ft. Piles had been 
driven into the ground and a of the staging erected, 
but apparently the workmen miscalculated the strength 
of a south-westerly breeze on the Tay and the violence of 
the waves under such a gale, for the whole of the staging 
was washed away on Monday, nothing remaining yester- 
day but the bare piles. Mr. Wadnell’s operations in con- 
nexion with the girders will be brought to a close this week. 
The ironwork at West Ferry has been placed within low 
water mark, and the whole of the girders at the south side 
will be li inshore this week, while the smaller pieces of 
iron have been landed at Tayport harbour. The North 
British Railway Company are making arrangements for 
the sale of the iron by private in. 

West Calder Oil Works.—These works, which have 
been standing idle for a considerable length of time, were 
sold by public auction last week to Young’s Paraffin Light 
and Mineral Oil Company (Limited) at the reduced upset 
price of 17,5002. 





Tue Battoon Socrery or Great Brirarn.—At a 
meeting of the Executive Committee held at the office, 5, 
Robert-street, John-street, Adelphi, the President, W. 
H. Le Fevre, C.E., stated that the maximum distance 
travelled was 434 miles in 97 minutes, or at the rate of 





26.907 miles hour. A paper will be read before this 
Society by Mr. Simmonds, C.E., this evening, Friday, on 
‘A New Form of Parakite.”’ 
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ENGINE AND BOILER TESTING AT 
DUSSELDORF. 


WE have more than once in these columns, when 
speaking of some approaching Exhibition, Inter- 
national or other, at which there was to be a great 
show of engines, taken occasion to express the hope 
that advantage might be taken of such jan oppor- 
tunity to carry out experiments on the exhibited 
engines and boilers. Much no doubt can be, and is, 
learnt from the critical examination and comparison 
of the various machines, but not only is such an 
examination of necessity superficial, but of necessity 
also it is possible only to those who are able to visit 
the exhibitions personally and devote considerable 
time to them. The proportioning of surfaces, the 
design of framing, the mechanical action of valve 
gear, the arrangements for taking up wear, and so 
on, are matters which can be more or less judged of 
by careful examination. But these and similar 
matters do not, by themselves, complete the standard 
by which an engine can be judged. We require 
also to know particulars as to the actual working of 
each engine, as to its economy both of steam and of 
power, before any real estimate can be formed of 
the comparative merits of different types, or of the 
comparative value of the advantages claimed for 
each by its maker. 

We must admit freely that if trials had been 
carried on, and the results worked out and published 
with the same recklessness that has frequently cha- 
racterised the proceedings of medal-awarding juries, 
their scientific value would have been small. But 
we have been willing to believe that this might not 


have been the case, and that it — have been 

ible to arrange for really scientific experiments 
by some small commission distinct from the some- 
what heterogeneous, and almost unavoidably preju- 
diced, body which has usually to decide (on such 
very superficial evidence) upon the comparative 
merits of the different exhibits: For one or another 
reason, however, no such trials or experiments have 
until now been arranged for, and one collection 
after another of engines has been allowed to disperse 
itself without even an attempt being made to utilise 
it for scientific purposes, 

It was therefore with special satisfaction that we 
learnt of the intention of the authorities of the Diissel- 
dorf Exhibition to institute comparative trials of the 
engines and boilers exhibited there, or such of them, 
at Teast, as their makers chose to have tested. These 
trials have been in progress for some time, and are 
still goingon. A short time since we had the oppor- 
tunity, by the courtesy of the Experimenting Com- 
mission, of seeing several of them in progress, and 
examining the methods employed in carrying them 
out. We have been pleased to find that not only 
do the Diisseldorf trials demonstrate the perfect 
practicability of carrying out such experiments in 
some shape at an Exhibition, but that they them- 
selves are being conducted so carefully and so com- 
pletely that their results will form a most valuable 
addition to our knowledge of steam engine working. 
As was inevitable in a first attempt to do anything 
of this kind, many difficulties have been found, but 
they have all been more or less completely overcome, 
and future Exhibitions will be able to profit by the 
experience of the Diisseldorf engineers, and avoid 
altogether many of the preliminary difficulties which 
they have experienced, 

The results of the Diisseldorf trials will be pub- 
lished in a special volume, with particulars of the 
engines and boilers tried, as well as of the apparatus 
used, after the Exhibition is over; in the meantime 
they are not accessible to the public. It may be of 
interest to our readers, however, to know something 
of what is actually being done, quite independently 
of the final numerical results. 

A special commission for conducting experiments 
was appointed at the outset, along with the com- 
missions of the different sections. ‘This commission, 
or committee, consists of eight members, Herr Béck- 
ing, of Dusseldorf (chairman), and Herren Stabl- 
schmidt  ternegevt of Technical Chemistry at 
Aachen), Herbst (of the Bochum Mining School), 
von Reiche (Professor of Machine Design at Aachen), 
Geissler, Schroiff, Demeure and Isambert. The three 
first-named gentlemen form the sub-committee for 
experimenting on boilers, and the others the sub- 
committee for the engine experiments. One er more 
members of the commission is present at, and takes 
personal charge of each experiment ; he has with him 
three or four principal assistants, as well as workmen, 
to look after the brake, &c. The actual firing or 
engine tending is carried out by the employés of 
the exhibitors. Two sets of experiments are being 
carried out, and it is hoped that a third also may be 
added, which as yet has not been begun. ‘The first 
-_ is ove — tests, the ie the engine tests, 
while the thi poapel ee experiments is upon 
the comparative value of different fuels. vig 

Each boiler experiment lasts eight hours, and 
eight of the exhibited boilers are, according to 

resent arrangements, to be tested. ‘The fire having 
Son lit, the steam pressure is raised to five atmo- 
spheres, the water level in the glass noted, and the 
whole contents of the grate withdrawn, merely a 
handful of live coal being left to light up with. The 
experiment then begins, all the coal put on the 
grate being weighed, while at the end the fire is 
again drawn as before, and the cinders and ashes 
weighed off separately. The feeding of the fire is 
done, as we have said, by a stoker provided by the 
boiler-maker, but with the condition not only that 
the firing be as uniform as possible, but that during 
both the first and the last half hours at least as much 
fuel shall be put on the grate as the average (per 
half hour) during the whole trial. 

The steam pressure is kept as nearly constant, at 
five atmospheres, as possible. The water level is 
also kept nearly constant during the trial, but the 
feeding takes place intermittently and not con- 
tinuously, The feed water is taken from a large 
brick tank, and its quantity is carefully weighed, 
the weight being doubly checked, by the following 
arrangement :—in the tank is a float, controlling the 
position of a hanging pointer, working close against 
a scale. By previous determination it has been 








found to what quantities of water in the tank diffe- 








rent positions of the pointer correspond, so that the 
pointer reading forms one check on the quantity of 
water. For a second, but rougher, check, the num- 
ber of strokes made by the feed pump is recorded by a 
counter, The actual measurement is made b i 
up the tank to its original level after the end of the 
experiment with water weighed through a _ cy- 
lindrical vessel placed at hand upon a powerful and 
accurate weighing machine, sufficiently delicate to 
turn at 10 grammes, This operation takes place after 
the water in the glass has been brought to its map 
level as nearly as ible. The temperature of the 
feed water is noted every half-hour. 

The same fuel is used for all the tested boilers, the 
coal being weighed as required upon a machine 
standing in front of the boiler. Observations of the 
gauge pressure and also of the steam temperature 
are made at intervals, and also observations of the 
temperature of the escaping gases, portions of which 
it is intended also to analyse. Systematic arrange- 
ments are also made for the determination of the 
amount of water contained in the steam. A certain 
amount of Glauber salts is dissolved in the water 
used for feeding the boiler. Every half-hour a small 
quantity of water is withdrawn from the boiler 
(through the gauge cock), the whole of the quantities 
so drawn off are put in one bottle, and the per- 
centage of Glauber salts afterwards found in this 
water is taken to represent the average per- 
centage in the boiler. Each time that water is so 
removed, steam is also taken away by making a 
connexion with a coil of pipe placed in a vessel of 
water. The coil has sufficient surface to condense 
completely the steam passing through it, which is 
therefore drawn off as water from the bottom 
of the coil. About a quarter of a litre of this 
condensed steam is taken each time, and in this 
way fifteen or sixteen such portions of steam 
are put together. The amount of Glauber salts 
(if any) in this condensed steam is determined by 
analysis, and it is then a mere rule-of-three sum to 
say how much water must have been carried over 
with the steam. The method, which is not of 
course new, is very neatly carried out, and in the 
experienced hands of such gentlemen as have char; 
of the experiments ought to give good results. e 
understand that it has, so far, been found to work 
well. 

The engine tests are of necessity a good deal more 
complicated than these boiler experiments. Eleven 
or twelve of the exhibited engines are to be sub- 
jected to test, the three principal quantities deter- 
mined being the indicated horse power, effective or 
brake horse power, and steam consumption. Each 
trial lasts four hours. The quantity of water 
evaporated is determined by drawing from a tank, 
and afterwards filling up with weighed water, 
exactly as in the boiler trials. This, however, re- 
presents a quantity of steam considerably in excess 
of that actually used by the engine, for under the 
circumstances there is inevitably a very considerable 
loss by condensation in the—often very long—steam 
pipes. Connexions are, therefore, made with the 
steam pipes close to the engine, as well as with the 
jacket (if any) or valve chest, and the water drawn 
off into pails as completely as possible. This opera- 
tion is a somewhat rough one, no traps being used. 
The water so drawn off is simply emptied back again 
into the feed tank, so that it does not count against 
the engine at all. We suppose that it has been 
thought impossible, in a case where the steam 
arrives at the engine so wet, to treat separately 
steam condensed in the jacket by its own proper 
action. We understood, certainly, that all water 
drawn off in the manner we have mentioned was 
simply returned, unweighed, to the tank, All 
available precautions are taken, by insertion of 
blank flanges where n , and so on, to insure 
that the steam from the particular boiler at work 
passes only to the engine under test, and that there 
is no leakage. This is no doubt difficult to do, and 
the whole working out of the trials has required 
great care, in view particularly of the fact that the 
steam pipes were not in any way duplicated, so that 
the testing of one engine necessitated the stoppage 
of a number of others. It should be added that the 
choice of the particular boiler to supply steam to 
any particular engine during its trial has been 
mainly a matter of convenience, limited by the con- 
dition that the boiler should be large enough to 
supply all the steam required with ease, and without 
danger of priming. 

The maker of the engine specifies in most cases 
the speed at which he wishes to run, and approxi- 
mately the cut off, and the engines are then set to 
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run as nearly as possible at this speed and expansion 
with as high a load on the brake as can be put on 
without bringing thespeed down. In each case this 
adjustment of load to ~ ver comes first, the actual 
four hours of trial only beginning when it has been 
found me oe pare J that the maximum load has 
been reached, and that the engine can run steadily, 
at the required speed, under this load. 
The brake used is in each case a Prony lever 
brake, without any self-adjusting arrangements. 
The lever has an effective length of three metres 
(9 ft. 10 in.), fand thediameter of the drum is 
1.50 metres (4 ft. 1] in.), the breadth of the wooden 
blocks (which encircle“the lower semi-circumference) 
being 9.64in. The blocks are tightened up on the 
side furthest from the lever end ofjthe brake by a 
screw and handwheel crap arm one man beiag 
told off to stand by this handwheel during the 
whole trial continuously. To avoid shocks as far as 
ible, the attachment of the fixed ends of the 
lock-bands to the lever is not rigid, but a series of 
india-rubber discs, forming, in fact, a regular buffer 
spring, is interposed—this, no doubt, greatly hel 
e steady working of the brake. By a very simple 
connexion it is arranged that the pulling up of the 
blocks by the handwheel and screw serves also to 
tighten them sideways, asjwell as upwards, on to 
the drum. Water lubrication is used for the brake ; 
a constant head is kept, and the water thrown on to 
the drum in three jets, one in the middle of the 
upper block, the chet wae the lower blocks, 
one on each side. Instead of hanging a large kary 
on to the lever, the very practical arrangement has 
been adopted of working the brake reversed—that 
is so as to depress instead of to raise the lever—and 
simply allowing a vertical arm projecting downwards 
from the end of the lever to rest upon the platform 
of a weighing machine. In this way the leverage of 
the weighing machine is, of course added to that of 
the brake, and very small weights are suflicient 
even for very large powers. At the trial of the en- 
gine of the Duisburger Maschinenbau Actien Verein, 
on the 2]st of August, this brake worked exceedingly 
steadily at about 50 horse power, running at 93 re- 
volutions. It required very little adjustment during 
the run, and showed no signs whatever of heating. 
The same brake has also, since then, been used on 
the ay oes Ogre engine, which we have 


already illustrated,* taking off about 100 horse 
wer steadily at 60 revolutions, A similar smaller 
is used for smaller powers. 


Indicator cards are taken off each end of the cy. 
linder—or of each cylinder as the case may be— 
every quarter of an hour. Both Richards and 
Thompson's indicatorst have been used, and also 
Rosenkrantz’s indicator, the latter being a modifica- 
tion of Thompson’s with a little additional con- 
venience in the arrangements for changing the 
spring and getting at the piston, but with the addi- 
tion of what ap to be a superfluous short link 
in the parallel motion. Special tests of the accuracy 
of the indicators or of their springs have not been 
made, In the case of compound engines diagrams 
have also been taken periodically from the receiver 
or between the cylinders, In all cases the 
indicators receive motion direct from the cross- 
head (or from the back end of the piston rod) by 
the use of reducing drums on the principle of that 
devised by Mr. Schénheyder, which was illus- 
trated and described in our columns some time 
since.{* This arrangement has certainly advantages 
in convenience over the use of any form of gears, 
and advantages in correctness over only too many of 
those forms of gear commonly used. 

The speed of the engine has been registered in 
some cases by a counter; in the trial above referred 
to the revolutions were counted by watch eight 
times during each hour, each time for one minute, 

The rules according to which the trials are con- 
ducted are all published officially in the catalogue of 
the Exhibition. From these it appéars that the 
exhibitor who wishes his engine tested, having 
signified his wish to the commission, receives a fort- 
rep notice of the time at which the trial will 

e place, in order to give — time to get any 
necessary alterations made or fittings added. The 
exhibitor pays a sum of 15/. for the expenses of the 
trial (whether engine or boiler), and if the trial fails 
through any fault of his own, the same sum has to 
be paid for a second trial, if one be wished. Two 
such failures happened to occur during our visit, one 

* See ENGINEERING, page 89 ante. 

+ The latter was illustrated and described in Enat- 





through over heating of a bearing due to the oil 
grooves having been allowed to clog up, and the 
other due to the fact that the governor was far too 
small to keep the engine going with any reasonable 
approximation to uniformity of » In both 
cases, we were glad to hear, a second experiment 
was to be made, The commission furnish to each 
exhibitor a duly attested certificate of the result of 
the experiments on his own engine, and undertake 
to publish subsequently a detailed account of the 
whole of the experiments, with drawings, and so on, 
a memoir which will certainly prove of very great 
practical value. 

The third series of experiments—experiments 
upon the comparative evaporative value of different 
coals—has not yet been begun. The number of 
different coals to be tested is limited to twenty. 
After the boiler tests are finished, two boilers will 
be chosen of as nearly as possible the same efficiency, 
but with different grate constructions, and each coal 
will be tried in these two simultaneously for eight 
hours, under conditions practically identica 1 ith 
those of the boiler trials already described. As in 
the other cases, the results of these trials also will 
be published in full 

It will be seen from what we have said that the 
Diisseldorf experiments are being conducted upon 
thoroughly sound principles, by satisfactory methods, 
and with very great personal skill and care in their 
superintendence, While, owing to the circumstances 
of the case, their results will not be able to lay 
claim to such a high degree of accuracy as is often 
attained in a single trial, conducted under favour- 
able circumstances, they will none the less have very 
considerable accuracy, and for all practical pu: 
very t value. We hope it will not be the last 
time that such systematic experiments are made at 
an Exhibition, and we may take this opportnnity, in 
conclusion, of pointing out one or two of the matters 
in which the experience gained at Diisseldorf may 
lead to improved arrangements in future. In the 
first place the engines, or those of them which are 
to be tested, should be placed together, side by side, 
and not in all sorts of positions among other ma- 
chinery. The arrangements for transmitting power 
could hardly be made more troublesome by this, 

robably they might even be a good deal simplified. 

he position of the boilers would be to a considerable 
extent determined by the importance of having as 
short an average length of steam pipe as possible, 
They might probably be arranged in lines outside 
the ene, and parallel to its length, instead of 
(as at Diisseldorf) at right angles to it. The steam 
pipes should be in duplicate throughout, one set 

ing reserved solely for experimental purposes. 
Each engine and each boiler would have connexions 
with each set of pipes, and by a simple system of 
ring pieces and blank flanges communication with 
either set could easily be cut off absolutely, without 
possibility of leakage, and there would be no occasion 
to stop any single machine because another happened 
to be under test. With a single set of pipes, as at 
Diisseldorf, the testing of one engine necessitates 
the stoppage of all or many of the others. The 
main pipes, being large, might be put as usual under- 
ground, but the een are yee pipes should be 
entirely above ground and visible. As only one 
engine trial would be going on at one time these 
pipes would be comparatively small in diameter, and 
the condensation in them might be kept very small. 
By adopting special arrangements of this kind the 
whole work of testing would be rendered so much 
more easy that it would both possible and advis- 
able to adopt additional precautions for i 
accuracy and completeness, Steam traps shoul 
certainly be used, and the indicator springs very 
carefully tested, while in this country we should 
also probably adopt some form of self-adjusting 
brake in preference to the hand adjustment, how- 
ever careful. Lastly, the measurement of the con- 
densing water, by Messrs. Farey and Donkin’s 
method, which at Diisseldorf has been quite im- 
practicable on account of the position of the engines, 
could probably be readily arranged for, and the im- 
portance of this matter, both as a check on the feed 
water measurement, and for its own sake, can hardly 
be exaggerated, 





COLONIAL TELEGRAPHS. 
THE extent to which the recent depression in 
trade has proceeded may be judged by the fact that 
in New Zealand, business, as exemplified by the tele- 
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graph service of that colony, has been affected fully 


a ready index of thg commercial prosperity or other- 
wise of any country or even locality. It is usually 
the first affected whether for ros or bad. The 
annual report of the New Zealand Telegraph De- 
partment, which, for the present occasion, covers a 
period of nine months only, owing to the termination 
of the financial year being changed from the 30th of 
June to the 31st of March, corresponding with that 
of the home Government, shows that whereas the 
revenue for the year was estimated at 80,000/., the 
nine months’ operations have produced but 53,914/. 
The value of Government telegrams transmitted 
during the year amounted to 19,7077. This with 
subsidies for special wires, private lines, and inci- 
dental receipts, brings the total earnings of the de- 
partment up to 77,8277. 

The earnings of the department for the 
year aan 30th June, 1879, were 112,328/. Com- 
paring this with the total receipts for the nine 
months of the present year, a falling off of some- 
thing over 15,0007. is visible. This, it is remarked, 
is fully accounted for by the commercial depression 
which has been so strongly felt throughout the 
colony. It is, however satisfactory to note that the 
revenue is again on the increase, showing a revival 
of trade. 

The total number of messages of all codes trans- 
mitted during the nine months was 1,008,409, being 
a proportional decrease, in comparison with the 
previous year, of 188,432. 

For the first time for many years, expenditure of 
the department exceeds the revenue by 5582/.—not 
a very large sum, but still sufficient to mark the 
extent to which the general depression has affected 
trade. As this failure in revenue has, however, been 
very justly regarded as of a temporary character, it 
has not been thought desirable to in any way reduce 
the operations of the department, and consequently 
no change has been made in the office arrange- 
ments. 

Comparing the number of telegrams transmitted 
with the number of letters posted during the same 
period, it appears that the proportion of telegrams 
to every 100 letters was 14.27 as against 19.64 for 
the previous year. 

The number of money order telegrams dealt with 
during the nine months was 11,291, representing a 
value of 46,425/., again showing a slight proportional 
decrease in comparison with the preceding year, 
both in messages and value. Wellington stands 
first as having issued the largest number of orders ; 
then Auckland, Dunedin, and Christchurch in the 
order named. Referring to a letter which appeared 
some time since in the London Zimes, describing 
the facilities afforded by the New Zealand Tele- 
graph Department for the transmission of money, 
and suggesting that a similar system should be 
adopted by the English telegraph offices, it is 
observed in the report that ‘ there is no reason why 
it should not be adopted wherever a telegraph 
system exists, nor is there any reason why the same 
facilities should not be afforded between foreign 
countries, or between colony and colony. There is 
no doubt that great advantage would be taken of 
such a system, while it would prove highly remune- 
rative to the various telegraphic administrations.” 
We fully endorse Dr. Lemon's observations on this 
subject. Why the British postal department should 
ignore the advantages of a system of money tele- 
grams is inexplicable. There is no system better 
qualified for the transaction of such a business, and 
we hope soon to see it in operation. It is clear 
that its introduction would be an additional source 
of revenue to the Telegraph Department, whilst the 
slight loss which the Post Office Department would 
incur would be almost inappreciable, In the end it 
would prove a means of additional revenue to the 
State, and a great advantage to the mercantile com- 
munity. 

The railway telegraph system connected with the 
Middle Island railways, a department formerly in- 
dependent of the Public Telegraph Department, 
has now been taken over by the Government de- 
partment, 

The system of “urgent” and ‘ delayed” codes, 
adopted by the New Zealand colonies, now, some 
two years since, continues to increase in public 
favour. ‘‘ The former is taken great advantage of 
during business hours by the commercial branch of 
the community, while the latter is made a circula- 
ting medium for advices by travellers and trade re- 
presentatives, and for other matters where a night's 
delay is of no importance.” 

Since the lst of April the word rate on all 
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New ne and = - puveslion cable, but this 
system does not app the messages sent to spare 

laces within the colony, nor to messages between 

ew Zealand and the Australian colonies, During 
the year, 79 miles of line ing 83 miles of wire 
have been erected, together with some 800 miles of 
wire on previously erected poles. The total mileage 
of line is thus increased to 3638, and of wire to 
9333. ‘The number of stations open on the 31st of 
March was 214. The cost of maintenance per mile 
of line was 4/. 3s. 4d. for the nine months, against 
5/7. Os. 9d. for the preceding year. ‘The nominal 
strength of the department was 842, against 801 for 
the previous year. This increase is stated to be 
owing to the additional stations which have been 
opened (eleven in the North Island and eleven in the 
South Island), and to the enrolment of cadets, who 
are rey, few for future service in the depart- 
ment. e duplex continues to work with increas- 
ing success, and is in use on No. 1 and No. 4 cables, 
42 miles each; Wellington to Napier, 221 miles; 
Napier to Auckland, 319 miles; Wellington to 
Auckland, 540 miles; Christchurch to Dunedin, 
255 miles; with other wires of less length. The 
new cable from Wanganui to Wakapuaka (the New 
Zealand terminal station of the Australian cable) 
was successfully laid and completed on the 13th of 
February. The total length of this cable is 108.69 
knots, and the contract price 24,300/. 





THE BRITISH ASSOCIATION. 

In our last impression* we reviewed the proceed- 
ings of the Swansea meeting of the British Asso- 
ciation as represented by its presidential addresses, 
evening lectures, general meetings, and conver- 
saziones, a8 well as by the decisions arrived at by 
the General Committee with respect to the jubilee 
meeting of 1881, which is to be held in the city of 
York, to commence its proceedings on the 31st of 
August. 

We propose on this occasion to refer to the work 
done by the recent meeting in the sections, or rather 
in those of its sections whose field of research lies 
within the domain which it is the object of this 
journal to develop, the progress of which it records ; 
and in that domain are embraced the consideration 
of all the great sources of power in nature which 
may be applied to the use and convenience of man 
as well as of the applications themselves and their 
results, and this we take to be the true and compre- 
hensive definition of the science and art of En- 
GINEERING. 

The business of Section A, after the delivery of 
Professor Adams’s address, commenced on Thursday 
the 26th of August with the reading by Sir William 
Thomson of the report of the Committee on Lunar 
Disturbances of Gravity. Although the “ Report,” 
such asit was, contained nothing of scientific interest 
but was merely prepared and presented for the 
purpose of obtaining a reappointment of the Com- 
mittee, Sir William Thomson excited the interest 
of the section by describing in a few words the 
object for which the a is being conducted, 
and the —— employed therein. The investiga- 
tion is to detect and to measure very minute varia- 
tions from the vertical of a simple pendulum or 
plumb line suspended from a fixed support, under the 
Influence of the attracting force of the moon’s 

vity combined with that more or less of the sun. 
Ve need hardly remind our readers of the im- 
portance of reducing observations of this sort to an 
exact science, when it is remembered that it is this 
influence or ‘‘ tide generating influence of the moon,” 
as it is called, upon which all tidal phenomena de- 
pend for their motive power, but the effect of lunar 
attraction on such a bod as a pendulum bob is 
80 very small, that up to the present time no appa- 
ratus has been devised of sufficient sensitiveness to 
ive accurate or rather available results. The de- 
ection of the instrument due to the influence of 
lunar gravity varies but between one and five 
millionths of an inch, and an instrument incapable 
of measuring with accuracy smaller displacements 
than the one-thousandth of an inch is quite insuffi- 
cient for the purposes of this investigation. The 
Committee are, however, improving the sensitive- 
ness of the apparatus with very encouraging re- 
sults, and by an optical method of detecting 
minute displacements of the bob from its normal 
or zero position amplitude of its indications is con- 
siderably increased. This method consists in sus- 
pending a small mirror by two threads, one attached 
to a fixed support, and the other to the bob of the 


* See ENGINEERING, page 193, ante. 











Pendulum, whose displacement is measured by the 


displacement of a 
that of the image of a fixed scale observed in a fixed 
telescope after reflection from the ded mirror. 
When it is stated that the horizontal force of the 
lunar attraction upon the suspended bob is equal to 
no more than from five-millionths to one twenty- 
millionth of the weight of the bob it may be imagined 
that an apparatus to detect and still more to measure 
the effect of an influence so extremely minute must 
be of exceptional construction in order to eliminate 
instrumental errors, which from local causes might 
roduce indications greater than those caused by the 
orces which it is designed to measure. The instru- 
ment at present in use by the Committee consists of 
a simple pendulum, the point of suspension of which 
is supported upon two massive stone pillars, and in 
order to reduce vibration and to keep the pendulum 
from being influenced by currents of air the whole is 
enclosed in a glass case, and the bob is entirely im- 
mersed in alcohol. Sir William Thomson explained 
that the instrument is never quite at rest, that it is 
perpetually in a state of tremor, and it would form 
an important part of the investigation to ascertain 
how far such vibrations may be due to purely local 
causes, such as the e of railway trains or other 
heavy traffic in the neighbourhood, and how far 
they may be traced to the effects of earthquakes in 
distant parts of the world ucing minute but at 
the same time detectable vibrations on every part of 
its surface. 
In the same section Mr. Francis Galton, F.R.S., 
made a very interesting communication, which we 
ublish in extenso on page 221, on a method devised 


y him for determining the heights and distances of 


clouds. The essential principle of this method con- 
sists in the employment of two horizontal reflecting 
surfaces at different levels, the lower being the 
surface of a still lake, or pond, or cistern, or a large 
puddle, and the upper being a small mercury trough 
or artificial horizon. By taking an observation of 
the cloud as reflected by the two surfaces, and 
measuring by means of a sextant the angle formed 
by the reflected ray from each at their point of inter- 
section in the eye, and knowing the vertical height 
of the observer above the surface of the lake or 
pool, the whole system becomes a gigantic “ station 

nder,” and the height or distance of the cloud may 
be calculated from its parallax with respect to the 
vertical distance between the two reflecting surfaces, 
which then becomes the base line of the observation, 
A short discussion followed Mr, Galton’s communi- 
cation, in the course of which Mr, W. H. Preece 
suggested the employment of Mr. Galton’s method 
for determining the height of thunder clouds, as there 
is always so much discrepancy among the accounts 
of thunderstorms and the distances through which 
lightning discharges have taken place. Some accounts 
have given the length of flashes of lightning as from 
eleven to twenty one miles, while others have fixed 
the maximum distance at 20ft. It was most im- 
portant that some accurate data with respect to this 
subject should be obtainable, for not only would it 
throw some considerable light upon the question of 
electrical discharges through air, but it would 
furnish reliable information as to the protective in- 
fluence of lightning conductors. 

Two very interesting papers were read by Dr. 
Tempest Anderson, of York, the first, which we 
publish on page 221 of the present issue, on an ex- 
ceedingly ingenious and convenient form of helio- 
graph for flash signalling by thesun. As weintend 
shortly to publish an account of this instrument 
with illustrations, we need only mention here that 
in its simplest form it is a combination of a field 
glass and a flashing mirror, so arranged that while 
the operator keeps the receiving station in the field 
of his telescope or opera-glass, the reflected ray 
from the flashing mirror must be coincident with the 
line of collimation of the instrument, and therefore 
must transmit the signal to the distant observer. 
The — methods by which this is accomplished, 
as well as by which the instrument is adjusted, so 
as to reflect the beam in the right direction at any 
position of the sun with regard to the operator, are 
very simple, and are fully explained in the paper. 
Dr. Tempest Anderson’s second paper, which we 
intend to print next week, was upon an apparatus 
for estimating the astigmatism of the eye; but 
this again will require the diagram to explain its 
principle. 

An interesting communication to Section A made 
by Professor W. G. Adams upon a comparisun of the 
declination magnetographs made simultaneously at 
Greenwich, St. Petersburg, andat Vienna gavereason 


oe of light upon a screen, or by | Cap 
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for an interesting discussion, in the course of which 
tain E, W. Creak, R.N., suggested that as all 
phenomena of terrestrial magnetism are more 
marked in the arctic regions, an arctic magnetic 
observatory should be established, and he mentioned 
a very curious fact which fell under his own observa- 
tion in arctic latitudes. Two declinometers were 
fixed, the one upon an ice floe and the other upon 
the solid ground only eighty Pag off, and on one 
occasion, while that upon the solid ground ex- 
hibited great disturbance, that on the floe 
was perfectly quiet, the “ye reverse of what 
might have been expected. In reply to various 
questions —several of which displayed considerable 
scepticism on the part of the speakers—Captain 
Creak said that both instruments were in perfect 
order and adjustment, and that both were work- 
ing quite satisfactorily. Mr. W. H. Preece called 
attention to a severe magnetic storm which took 

lace on the 12th of August last, which completely 
ed down telegraphic communication between 
Valentia and London, and very considerably dis- 
turbed the communication between Cornwall and 
Vigo. On this occasion the electro-motive force due to 
earth currents in the Atlantic cables was equal to 
that of 300 Daniells’ cells, and was indicated by 
rapid reversals of the current every minute during 
the period of the magnetic disturbance. 

Mr. W. H. Preece read a paper in Section A 
“ om the Best Form of Lightning Conductors,” 
in which meat gr as gy og of a series of ex- 
periments e wi r. De la Rue’s great bat 
that the efficiency of lightning conductors, all ae 
things being equal, depends upon the sectional area 
of the conductor, and not upon area of surface as has 
been very persistently maintained in some quarters. 
The experiments, which were very carefully carried 
out, proved with very little doubt the Rokooss of 
electricity of high potentials obeys Ohm’s law, and 
is not affected by a change of form in the conductor. 
Mr. Preece concluded his paper with the following 
statement, in which the results of the research 
are summed up—a result we would add which 
is exactly what an electrician, would ex 
that ‘‘extent of surface does not favour lightning 
discharges,” and that ‘‘no more efficient conductor 
than a cylindrical rod or a wire rope can therefore 
be devised.” Among other communications of 
interest read during the meeting before Section 
A we would mention the report of the Committee 
on Underground Temperature, that of the Committee 
on a High Insulation Electrometer Key, that of the 
Committee on Pendulums, and the report of the 
Committee on the Elasticity of Wires. Papers were 
also read by Professor S, P. Thompson ‘ On Electric 
Convection Currents,” by Lord Rayleigh ‘‘ On the 
Theory of the Induction Balance,” by the Honour- 
able F'. A. Russell ‘‘On the Absorption of Radiant 
Heat by thin Films of Water,” by Sir William Thom. 
son ‘* On a Septum Permeable to Water and Imper- 
meable to Air,” and by Professor Osborne Reynolds 
‘¢On the Effect of Oil in destroying Waves on the 
Surface of Water.” We shall publish several of 
the above papers in exfenso during the next few 
months and give abstracts of some of the others. 

The paper of Professor Osborne Reynolds was 
illustrated by the author with some very beautiful 
experiments, one of which was especially striking 
Upon the surface of a quantity of water contained 
in a beaker was sprinkled some flour of sulphur, 
which floating upon it covered the surface with 
film of yellowish white powder ; upon touching this 
film with the point of a sewing needle which had 
previously been immersed in olive oil, but wiped 
gem quite clean on a cloth, a general rush of 
the sulphur particles to the edge of the vessel took 
place, the surface of the water being cleared of 
them in an instant. This experiment elicited great 
— and was repeated several times. Tomany 
of our readers a very similar phenomenon may be 
familiar, and that is the apparently repellent effect 
of a solution of ox-gall when placed by the point of 
a camel’s hair pencil in the centre of a saucer of 
Indian ink, but this effect, though very analogous to 
Professor Reynolds's experiment, arises from a some- 
what different cause. 

In Section G (Mechanical Science) the principal 
papers read before the meeting were Mr. Abernethy's 
presidential address upon the port of Swansea and 
the ports of the Bristol Channel, which we shall 
shortly publish. A paper by Mr. J. McConnochie 
‘*On the Bute Docks at Cardiff,” one by Mr. 
Baldwin Latham ‘‘On the Temperature of Town 
Water Supply, and a highly interesting com- 
munication by Mr. C, H. Perkins ‘On Anthracite 
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Coal.” We intend to publish in extenso most of these 
communications. Mr. Perkins called attention in his 
paper to the fact that the beds of anthracite coal are 
almost exclusively confined to a small portion of 
South Wales, and pointed out that there were 
several qualities of Welsh coal ranging from the 
pure anthracite, which is a lustrous and clean sub- 
stance closely resembling jet in appearance, and very 
powerful in combustion, through the ‘‘ semi-anthra- 
cite,” or Welsh steam coal, to the common bitu- 
minous coal used for smiths’ forges and for the 
manufacture of gas; and the author further re- 
marked that there was another kind of coal found 
within the district to which the name “ bastard an- 
thracite” is applied, and which, while possessing 
somewhat of the appearance of the true anthracite, 
is very inferior in quality, becoming disintegrated 
during the process of combustion. Mr. Perkins con- 
cluded his paper by a reference to the competition 
which the United States of America was offering to 
the Welsh coal supply, pointing out that in several 
particulars it would be well to imitate our Ameri- 
can cousins. This paper gave rise to an interest- 
ing discussion, in the course of which Mr. Coles 
said that he was able to speak as to the great utility 
of the oxyhydrogen furnace which was in use on a 
large scale, and he pointed out that not only could 
anthracite coal be profitably consumed in it, as Mr. 
Perkins had said, but the smallest and most inferior 
coal found in the Swansea district and other coal- 
fields could also be employed in it. Mr. James 
Banfield said that he had collieries producing both 
anthracite and bituminous coal, and he fouud 
that anthracite could be very advantageously 
used for boiler purposes. He also spoke at 
some length as to the advantages of the principle 
of the oxyhydrogen furnace, and said that he found 
by the employment of jets of steam he was able to 
utilise refuse coal, which otherwise could not be 
used at all. The President (Mr. Abernethy) ex- 
pressed his concurrence in what had been said as to 
the oxyhydrogen furnace. 

Papers were also read in the Mechanical Section 
by Professor Osborne y- on “ The Steering 
of Screw Steamers,” and by Sir William Thomson 
on ‘* An Improved Sounding Machine.” 

A communication was read before Section G by 
Mr. G. Faweus upon ‘Combined Elliptical, 
Parallel, and Angular Motions,” which was descrip- 
tive of a system especially applicable to heavy guns 
and locomotive turntables, in which the weight to 
be lifted is carried on two bogie trucks, each run- 
ning on a separate line of rails intersecting at right 
angles, ‘The apparatus is in fact an elliptograph on 
a gigantic scale, the muzzle of the gun on the front 
of the locomotive describing a true ellipse in making 
a complete revolution. The motion thus obtained 
is exceedingly easy and uniform, but we are bound 
to point out that it is not altogether new, as there 
was exhibited at the late Paris Exhibition a model 
of a large gun mounted upon exactly the same 
system, 

In the other sections reports and papers were 
read more or less of interest to the readers of this 
journal, In Section C the second part of the re- 
= by the Committee on the Best Means for the 

evelopment of Light from Coal Gas of different 
Qualities was read, and this we shall publish ix 
extenso onan early occasion. In Section C an impor- 
tant report was prepared by Mr. C. E. Rance on the 
Circulation of the Underground Water in the Per- 
mian, New Red Sandstone and Jurassic Formations 
of England; and on the quality and character of the 
water supplied to towns and districts from those 
formations. 

One of the niost interesting discussions of the 
meeting took place in Section F (Economic Science, 
and Statistics) and arose from the report introduced 
by Dr. Gladstone on the Importance of Her 

ajesty’s Inspectors of Schools being appointed with 
reference to their Scientific Attainments. In this 
discussion, which took place before a large audience, 
Mr, Wilkinson called attention to the superior ad- 
vantages of the French system over ‘he English, for 
in France a boy receives not only a good general 
education with a knowledge of literature, but tech- 
nical education as well; he is in fact turned out 
from school with sound —— knowledge and able 
at once to earn his living. Professor Silvanus 
Thompson pointed out the importance and the ad- 
vantages of having attached to educational estab- 
lishments, workshops in which boys should be 
trained to acquire a knowledge of the principles 
upon whieh their daily work is founded, al where'n 
they could obtain some knowledge of the elements 





of general science, chemistry, and physics. The dis- 
cussion was continued by Mr. Stephen Bourne, Mr. 
Frank Fellowes, and Miss Lydia ker. 

The annual report of the Swansea meeting of the 
British Association will doubtless often be referred 
to for scientific reference, but the work done in the 
sections has in the aggregate been of but secondary 


scientific importance, though none the less useful | ( 


on that account. We venture to predict that the 
York meeting of 1881 will not only make up all 
deficiences of previous meetings, but will be a 
triumphant success, successful not only in the 
numbers of members and associates present at the 
meeting, but also in scientific importance and in 
the splendour of its receptions. Already we begin 
to hear persons talking about it as if it were close at 
hand, and from all we hear we have very little doubt 
but that a new life will be given to the Association 
with the commencement of its new half century, and 
that the York meeting of 188] will be the precursor 
of a long line of meetings, marking year by year and 
decade by decade the rapid strides made in the ad- 
vancement of science which the British Association 
has for fifty years fostered so well. 








NOTES. 

ENGINEERING SCHOLARSHIPS AT UNIVERSITY COLLEGE. 

WE are pleased to notice that the Gilchrist 
Trustees have endowed the Engineering Department 
of University College with some valuable scholar- 
ships. ‘T'woentrance scholarships, each of the value 
of 35/. per annum for two years, are offered for open 
competition at the end of this month, and in future 
sessions one such entrance scholarship will be 
awarded as well as one senior scholarship of the 
value of 40/. per annum, also tenable for two sessions, 
Intending competitors for the entrance scholarships 
must be under eighteen years of age on the lst of 
October next, and must send notice of their inten- 
tion to compete to the secretary of the college (to 
whom application should be made for the detailed 
regulations) by the 23rd inst. The scholarships are 
awarded on the results of an examination, the sub- 
jects of which seem to have been chosen so as to 
give about equal chances to lads who have been suc- 
cessful at school, and to those whose mechanical 
tastes have been more strongly developed than their 
love of ordinary school work. ‘They are mathe- 
matics, mechanics, mechanical drawing, French or 
German, an essay on one of three given subjects 
connected with mechanics or engineering, and the 
use of tools, 

Russian Exports AND Imports. 

The following Table gives the metallurgical im- 

ports and exports of Russia during 1879: 


Imports. Exports 
tons. tons. 

Pig iron 103,230 11.7 
Bar iron oa sos ,196 3291 
Iron plates ... ov 30,696 380.3 
Iron rails... oe 5,610 
Tinned plates ina 2,429 
Steel bars eco 17,674 246 
Steel rails... 152,830 
Copper __... 8,530 228 
Copper alloys 164 
, ens aaa 2,346 
Platinum... al os .3 
Quicksilver ... ree 61.4 
aaae ons _ ‘i yy 
Zine, cast... eco 12.5 
Zine plates ... 2021 i 1492 
Coal ... ie 1,743,716 1579 
Sulphur ie etn 7,692 

Dail ei ine 162,260 587 
Naphtha _... ove 32,232 1300 

£ £ 

Metal goods ... 4,057,566 56,092 
Machine om ee 12,530,423 25,449 
Gold and bullion ... 1,655,251 1,109,239 
Silver ... ‘ ° 1,013,132 1,186,939 


INTERNAL COMMUNICATION IN FRANCE. 

The 87 departments in France have an area of 
203,500 miles, and a population of 36,905,800, or 
an average of 18] inhabitants per mile. The total 
mileage of the various routes of communication, 
waterways, roads, and railways is 331,853, made up 
as follows : 


. Miles. 
Rivers oe 5,020 
Canals... eee 3,087 
Main railways... an o ote 16,036 
Leeal ,, we on Se ok 1,618 
Roads ove ooo eve ove 





331,853 
Reducing this mileage to its relations with the 
area and the population of the country, the follow- 
ing result appears : 





at present, from the lower 





Square Miles of Terri- Population 
tory per Mile. per Mile 
Rivers 40.50 7,351 
Canals 65.9 11,955 
Main railways 12.6 2,301 
Local ,, 125.7 22,809 


Roads 66 120 

The department of the Seine, which is the smallest 
184 square miles), has the largest number of in- 
habitants, 2,410,800, and its total mileage of dif- 
ferent communication is also very small, being— 
rivers and canals 51.5 miles, railways 128 miles, 
and roads 447.5 miles, giving a proportion of 
.293 square miles per mile of route, and ]31 inhabi- 
tants per mile, 


Arctic METEOROLOGY. 

The Bureau of the United States Coast Survey 
has lately published, as an appendix to the *‘ Alaska 
Pilot,” a compilation of the results of all available 
meteorological observations made in Alaska, and the 
Arctic regions of north-west America; a volume of 
very great scientific value, for which meteorologists 
are indebted to the labours of Mr. Dall, At page 17 
he asks, ‘* Where are the records from the official 
logs of the Franklin search expeditions which passed 
so many winters in the vicinity of Behring Straits, 
Point Barrow, &c.?” On page 49, he says, “It 
would be to the credit of the authorities concerned 
if they would deliver to the world the meteorology 
which lies locked up, unpublished, in the logs of the 
Plover and other vessels of the British Navy which 
were employed on the Franklin search expeditions.” 
Considering the increasing interest taken in the 
arctic regions, and the enterprise which the 
Americans display in connexion with their new state 
of Alaska, it will be useful to mention that the 
British ships which have wintered in those regions 
are the following : 





Wintering Station. 











Ship. Commander. Years. 

Plover ... G. Moore |1848-9 |Port Providence. 
” ese “ om 1849-50 | Port Clarence. 
ree a a 1850-1-2 nit" 
pa ove .- | Rochfort Maguire |1852-3-4/ Port Barrow. 

Rattlesnake H. Trollope (1853-4 | Port Clarence, 

Enterprise R. Collinson (1853-4 |Camden Bay. 

4 . 








Additional meteorological information may also be 
obtained from the sea logs of the following British 
vessels which have navigated in these regions, 
namely, Behring Sea and Straits and the Arctic 
Ocean : Discovery and Resolution, 1778-9 ; Blossom, 
1826-7; Herald, 1848-9-50; Plover, 1848-54; In- 
vestigator, 1850 ; Enterprise 1850-1 and 4; Dedalus, 
1851 ; Diligence, 1852; Rattlesnake, 1852-3 ; 
Amphitrite, 1853; Trincomalee, 1854. Altogether 
there must be a considerable mass of meteorological 
information for these regions locked up at the 
Admiralty, the results of which the Meteorological 
Council would do well to publish in continuation of 
the “‘ Contribution to Arctic Meteorology, of which 
Parts I. and II. have already appeared. 


PROPOSED ROAD BRIDGE OVER THE Douro. 

The town council of Oporto is prepared to receive 
drawings and tenders for the construction of a road 
bridge over the Douro to replace the suspension 
bridge, which has been in existence for 37 years, and 
is now in an unsafe condition. One of the require- 
ments of the design is that the river must be crossed 
by a single span, and that there are to be two road- 
ways for vehicular traflic at different levels, ‘The 
one below is intended to give the same access as 
s of the town, to the 
quays and wine stores of Villa Nova de Gaya, 
whilst the high level roadway is for the purpose of 
providing a direct means of communication between 
the upper parts of the town and the Serra do Pilar 
on the opposite bank, The bridge may be con- 
structed either in stone, iron, or steel, but it is 
specified that the calculations are to be made for a 
load of 3.7 cwt. per square foot, the wind pressure 
is to be taken at 31 1b. per square foot when the 
bridge is fully loaded, and 55$-lb. per square foot 
when unloaded. Some time back MM. Eiffel et Cie., 
of the Levallois-Perret Iron Works, near Paris, sub- 
mitted a design for this work on the same principle 
as the Maria-Pia Viaduct over the Douro, which 
they, in 1877, put up for the ‘‘ Compagnie Royale 
des Chemins de Fer Portugais,” and was fully de- 
scribed by us at the time (vide ENGINEERING, Vols. xxv. 
and xxvi.). As before they propose erecting @ 
crescent-shaped arch, springing from either bank, 
having a great depth at the crown, the distance 
between the abutments being 564 ft. 4:in. The 
lower roadway is suspended from the under side of 
the arch, at 38 ft. 5 in. above mean water level, aud 
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has a clear width of 26 ft. 3 in., of which 18 ft. 5 in. 
is for the carriage way, with footpaths on either side 
3 ft. 11 in. wide, The upper roadway, 1287 ft. 9 in. 
in length, is carried by piers placed on the arch 
itself and on the adjoining banks, the carriage- way 
in this instance is 13 ft. 2 in. wide, and the foot- 
paths 3 ft. 3 in. each, making the clear width 
19 ft. 8 in. overall. The vertical distance between the 
surface of the roads is 158 ft. 5 in., so that the upper 
roadway will be 196 ft. 10 in. above the level of the 
water. Such are the chief features of this important 
work, tenders for which have to be sent in on or 
before the 12th of October next; the erection is to 
be commenced within three months from the date of 
signing the contract, and to be completed in two 
years’ time. 


AMERICAN CEMENT. 

The manufacture of hydraulic cement in the 
United States is principally carried on at Rosendale, 
in Ulster County, New York, where large deposits 
of magnesian limestone exist. It was first employed 
about 1823 in the construction of the masonry of 
the Delaware and Hudson Canal, and at the present 
time about a million and a half of barrels are made 
annually. Mr. F. O. Norton, Fellow of the 
American Society of Civil Engineers, recently read 
a paper before that body on the qualities of this 
cement, and gave the results of a large number of 
tests he had conducted with it. The test pieces 
were made in two ways, being either mixed with 
enough water to give the cement the consistency of 
ordinary mortar, or combined with the least pos. 
sible quantity of water to obtain consistency 
throughout. It was found that the test pieces of 
the latter kind had a higher tensile strength, 24 
hours after setting, than those mixed like mortar, 
and this excess continued for about three months, 
but after that time the strength of the first-named 
mixture reached, and subsequently surpassed, that 
of the stiffer mixtures. Comparative experiments 
showed that 24 hours after setting, the Rosendale 
cement was equal to Portland; during the follow- 
ing seven days the Portland exceeds the Rosendale, 
gradually reaching a maximum of excess at the end 
of this time; in a eo: however, the Rosendale 
approaches nearer © Portland, and thenceforward 
the difference between the two is gradually reduced. 
Mixed with sand, however, the results are diffe- 
rent, A mixture of one of Portland cement to two 
of sand, gives a tensile strength of about 224 lb. per 
square inch at the end of six months, while a mix- 
ture of one of Rosendale cement to one of sand gives 
257 1b. From these facts it follows that a marked 
economy is effected by the use of the latter ; taking 
the price in May last, the cost of a barrel of Port- 
land cement and sand would be 1.22 dols. per 
barrel, against the Rosendale mixture at 68 cents 
per barrel, with an increased tensile strength of the 
latter. Of the efficiency of the American cement, 
very numerous large engineering works in the 
United States speak with certainty: in the coast 
fortifications, the Croton and Boston aqueducts, 
and the Government dry docks, the locks, culverts, 
and aqueducts of the Erie Canal, besides an enor- 
mous amount of other work, the cement has been 
employed with quite satisfactory results, 


INTERNATIONAL WEATHER Maps, 

The most remarkable feature of the United States 
weather intelligence consists of a series of charts 
which are based upon the states of the barometer, 
the thermometer, and of the weather in different 
parts of the globe at the same instant of time. The 
work is so arranged that the observations both in 
the old and in the new world, and on the oceans, 
are taken, not at the same hours of local time, but 
precisely at the same moment, shown at sea by the 
chronometer, namely, 1 hour 43 min. p.m, Green- 
wich time ; the observers being all at the instruments 
at once, The charts on which the observations are re- 
corded give a synopsis of the atmospheric conditions 
at the instant. They embrace observations taken in 
almost every civilised country north of the equator, 
as well as observations taken at sea. Hitherto, 
however, very few observations have been taken for 
the Pacific Ucean. The publication of these charts 
was commenced July 1, 1878. The very great value 
of these hemispherical weather maps to meteorologists 
must be obvious, ‘Their wide and varied significance 
will begin to be evident by comparing the maps in 
succession. The questions as to the translation of 
storms from continent to continent, and of the times 
and directions they may take in such movements; 
the displacements of areas of high and of low baro- 
meter ; the conditions of temperature, pressure, and 


wind direction existing around the earth at a fixed 
instant, may be contrasted; the distribution and 
amount of rainfall, and other problems may by such 
means be studied. Questions of climatology, and 
perhaps questions of the character of coming seasons 
evep, may be answered by the researches which 
these charts render practicable. It is an advantage 
of the method of simultaneous observations that 
researches by normals, say, monthly mean values, 
may be made more perfectly than by any other 
method of using averages. The shifting positions of 
the areas of high and low atmospheric pressure, 
with the accompanying changes of temperature, 
will throw much light on the changes of weather 
which occurred in the different regions of the northern 
hemisphere and their rainfall. The comparison of 
such. normals for a given district with those taken at 
other districts, simultaneously, give results which 
may be very different from those arrived at by the 
use of normals determined in any other manner. 
Their comparison will show whether and in what 
manner unseasonable conditions in any district are 
attended by compensating variations elsewhere. 
There are many interesting studies as to what 
sequences may be expected to follow any given 
variations occurring over any region, either in that 
region or in some other; and how and where the 
compensating variations occur, and with what con- 
comitants or sequences of meteoric changes. In 
this way, or by investi 
suggest, there is good hope of ultimately gaining 
knowledge which may greatly benefit the commer- 
cial and agricultural interests of the world. We 
cannot doubt but that the British Government will 
aid the American ‘Government in this laudable 
enterprise with all possible cordiality and thorough- 
ness. 


THE IRON AND STEEL INSTITUTE 
MEETING AT DUSSELDORF. 


To THE EDITOR OF ENGINEERING. 

S1r,—The reading and discussion of papers on the 
science and practice of iron and steel making termina 
yesterday, and to-day after uur excursion upon the Rhine, 
one of the leading members of the German iron trade sug- 
gested another paper—‘ The Visit of the Iron and Steel 
Institute to Germany.’’ He wished it written by one of the 
English members as a reflex of our sentiments, and not 
wishing it written in too dry a style, this grave discipli- 
narian and man of iron and steel suggested it should have 
a “little poetry in it.”’ 

To comply withthe suggestion let the reader imagine 
himself a young Englishman, his mind full of his own 
education and English ideas, and with little room for 
foreign thought. He comes like ourselves to observe. 
He comes to the Rhine to visit an accomplished 
German ‘student. They read and discuss together, while 
in the evening friends come in to assist in the entertain- 
ment of the English visitor. He is charmed with his visit, 
and returns to England refreshed and delighted, and finds 
his own ideas modified, improved, and enlightened. So 
with ourselves, only instead of being one studious man we 
are many. : ; 

We have had for successive days intellectual tournaments 
in the discussion of papers written by members of the In- 
stitute on the particular departments of knowledge and 
practice to which we more especially devote our attention 
and in the evenings at the conclusion of the meetings an 
other engagements of the day, our hosts have called in art, 
science, and nature to aid in our entertainment. The 
painters and artists of Diisseldorf are celebrated, and lent 
their willing aid. Even the curtain of night was taken 
advantage of by them, and the surrounding darkness made 
to serve as a most effective background to the grand 
illuminations in the principal gardens, which were lighted 
up in the most artistic manner and made to look most 
picturesque. This was done on such an extensive scale that 
on the evening when the great display in the gardens of the 
Diisseldorf Exhibition took place, it was estimated nearly 
40,000 persons were present besides the members of the 
Institute. ’ 3 

To-day’s excursion has concluded our meetings. A special 
train of 40 carriages was in readiness at seven o’clock this 
morning to convey us along the banks of the Rhine. It has 
been a beautiful summer’s day, and the finest river scenery 
in Europe has consequently looked at its best. After reach- 
ing Bonn, where the fine scenery commences, the railway 
runs by the side of the swift flowing river, and the hills so 
often crowned with the ruins of castles of the olden time 
give an ever-varying character to the scene. At Bingen, 
saloon steamers were waiting, and we s as far 
as Coblentz situated in the centre of this attractive land. 
Here we have been entertained at a bea ary banquet, 
and the Empress of Germany, to manifest her interest in 
our visit, allowed us to see the Emperor’s Grand Palace 
and Gardens, and thus a most enjoyable week was brought 
toa close, but it must not be supposed that it was without 
its hard work to the members who took part in the pro- 
ceedings of the meetings. The general public are probably 
but little aware how much they are indebted to the labours 
of the members of the Institute and those of the kindred 
society, the Institution of Mechanical Engineers, for the 
great improvements in manufacture and mec ar- 





rangements that have resulted from their meetings, and 





from the friendly interchange of ideas. 





tions which such study may | bee 





There is always a to suppose that we have 
pag -- we ee than is ap hd wee 
coaching days it was supposed i 
could exceed that mode of travelling for safety me 
speed. The coachman, deprecating the introduction of 
railways, said: ‘‘If in my coach there is an t, why 
here we are! Butif ona railway, why where are you?’ in 
same way some may we a e present system of 
wood sleepers in the permanent way of et poset 
but in Germany, though for a time = copied the English, 
they are now advancing before us. e saw steel sleepers 
being rolled for their railways, and were told that 70,000 
tons were being made to replace wooden ones. We travelled 
where they been laid down, and found no part of the 
line more pleasant to run over, while the economy of using 
them will become every year more apparent. The im- 
provements noticeable in railways and iron works 
since some of us visited them twenty-five years ago are 
be considerable. At that time the permanent ways of 
ways were unsuited to the increased weight and = 
of the traffic that came conten. crowding nm them. 
The a een 2 ee rapes men ¥ pan He in ae | 
ago so many faulty specimens of permanent way 
been sent him, that a few days before I called he had 
ordered them all away, fearing the floor of his office would 
give way under the load. e distance from ‘ection 
then so ifest is stillas apparent as ever. I find Mr, 
Adamson, with whom I have travelled ney and other 
— engineers, inclined to agree that the German 
ilway companies are right in directing their attention to 
steel, and in di ing entirely our lish bull-headed 
rails, cast-iron chairs, and wood slee; It may be safely 
asserted that a properly constructed steel permanent way 
will enable trains to be run at higher speeds with perfect 
safety, and at less cost for rene than has ever hitherto 


nm accom 
Report on the Vienna Exhi- 


lished. 
In your Vienne Report (eo 
bition of 1873, by Messrs. Maw and Dredge) you state that 
i become useless on the 


about 36 millions of wood sleepers 
railways of the world every year. If only 10 millions of 
these were replaced each year with steel, and 2 cwt. of steel 
used in place of each one, it would take one million tons of 
steel per annum to supply even this proport 
annual renewals ing place. Such a demand would be 
very acceptable to s manufacturers, and help to clear 
away the quantity of steel the various rolling mills in 
existence are capable of producing, and which without 
such an outlet does not seem required. 

For the information of any reader of this letter not a 
member of the Institute, it may be stated that all the 
newest improvements connected with every branch of the 
manufacture of iron and steel, and mechanical engineering, 
are the subjects discussed at the meetings of the two In- 
—— to both of which many of the principal members 

long. 

I am, yours truly, 


Samvuzt Luoyp. 
Coblentz, August 28, 1880. 


EMPLOYERS’ LIABILITY. 
To THE EDITOR OF ENGINEERING. 

S1r,—As the Employers’ Liability Bill will for better or 
worse now become law, it behoves employers to look the 
matter fairly in the face, and consider how they are to 
protect themselves against the i risk. As a large 
employer of labour in constructive engineering, I look for- 
ward to a considerable amount of trouble, litigation, and 
waste of time, and even of good feeling, but scarcely—at 
least the contingency is very remote—look to having to 
meet any compensation of a ruinous kind. But as, also, 
connected as I am with mining on a considerable scale, I 
e*nnot shut my eyes to the fact that besides the worry and 
litigation, amid the obscure surroundi of accidents 
under’ground, the risks introduced by this Bill are too 
serious to undertake without some adequate protection. 
No amount of care, in face of the fallibility of human nature, 
will ever entirely stop accidents from ming, and it 
seems to me the only effectual protection is insurance, and 
that this must be unshrinkingly faced. As to that I have 
no doubt whatever, but which of the two following forms 
it will ultimately take is a point on which much diversity of 
opinion must be ex and which some of your corre- 
spondents may assist to up. : 

It seems to me that where masters and men can agree a 
development of the present accident fund is the proper 
solution, masters and men contributing, say, pound for 

und, and forming an insurance fund against all accidents. 
This would be a much more complete insurance for the 
men than that provided by the penalties or dam re- 
coverable under the new Bill. It is generally estimated 
that the cases where damages will be recoverable under the 
Bill will not average over one-fifth of the total accidents 
that happen, and these will be recovered only at the cost of 
litigation and ill-feeling between employer and employed. 
Thus by such a scheme it is evident the workman would 
be thoroughly protected, and pleasaut relations with his 
employer would be fostered. Of course, those who take 
advantage of this must forego all claims to compensation 
under the Act. : 

But will the workman forego this, full as he will be of 
his new rights? I fear not. In this case what is the em- 
ployer to do? Still the only answeris insurance. He must 
insure his men as he does his steam boilers, and all claims 
under the Act will then really be fought the insurance 
office. I confess the outlook is not pleasant. Our good re- 
lations with our workmen will be constantly interfered with, 
for each case will be fought, if there is a shred of grou 
tose on, by an outside spoon | who only know the in- 
j undreds or thousands. 


man as an item of so many or 
careful consideration at 


Ph eT ge pen ts oo age pte yr 
e th o yer emp! great o 

is before both, and important issues tool on what action 
is taken at first. EMPLOYER, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Crisis in the South Yorkshire Coal Trade.—From all 

the ict come of strikes and lock-outs 


. The whole of the men employed in the Park- 
its at the above collieries have decided to give notice 

ednesday) to leave work in fourteen days. The 
reason is sympathy with the other men thrown ont. 

The Proposed New Railway in Derbyshire.—A public 
meeting was held yesterday in the town’s day school, Hay- 
field, for the purpose of considering what steps should 
taken with respect to the projected new railway from 
Sheffield vid Dore and Hassop. Captain Turner, of the 
Kinder Print Works, a Ly employer of labour, in a 


length pointed out benefit which a new line 
from Ha. through Castleton to Sheffield would give to 
the in unin, ta’ Ue eoereas @ cel end geet end 


ers, and quicker access to Manchester and other large 


A resolution inting a committee to draw up 
resolutions cal hee them to the railway com- 
Midland Railwa 
; and the Lon 


; Manchester, Sheffield, and 
proposed and carried 


and North-Western Com- 
view to a future meeting. 


Employers and Employed.—The Leeds and District 
Council intends to consider what action should be 
taken in regard to a circular which has been issued by the 
of the National Association of Employers, 
containing the following recommendations to employers 
throughout the : first, the, non-employment of 
pm aalie pgg 3 yy <- th * --¥. Tabo: - 

ork ; third, the ing of the hours o! ar ; 
and, fourth, a general reduction of wages. 

Improvements at Scarborough.—The Scarborough Town 
Council intend appl to the Local Government Board 
for powers to borrow 13,620/. (to be expended in improve- 
ments in the borough. 


Wakefield New Water Works.—The Wakefield Town 
Council has resolved to accept the tender of Messrs. Coch- 
rane, Grove, and Co., Mi brough, for making and de- 
li the cast-iron socket and other pipe/castings required 
‘or — — for 41. 4s. 6d. per top See stanton? Pi : 

. . per ton irregular pipes. Mr. % 

under the advice of Mr. Pilliter, of Leeds, their 
, the Water Works Committee had thought it de- 
le to secure the pipes at once, as they were at present 
had at ly low price. The expectations 
committee as to the price been more than fulfilled, 
ks tebsceeion woudl gut to toned of 
ery , e ra the benefit o' 
. The at which the P ipes were to be supplied 
considerably below the committee's estimate. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.esBrover, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and the 
market was again rather firmer. On Monday No. 3 
seen ee ae been selling at 41s. 6d. per ton, but on 
Tuesday 42s. was the ruling price, although some buyers 
gag tat yo uired at 3d. per ton below that figure. 
It was found t Messrs. Connal and Co., the warrant 
sto! of Middlesbrough, had a stock of pig iron 
amounting to 93,501 tons—an increase of 200 tons since the 
Py uesday. At Glasgow their stock now stands at 

,690 tons, and there they are receivi between 200 
and 300 tons daily. It is generally believed that for some 
time there will be a s and increasing trade done in 

quelastive wer of 
to check any sudden advance in 
is so. Makers, while anxious 
most remunerative prices they can, are well 
satisfied when quotations do not fluctuate too much. What 
is dreaded in the iron districts is a sudden and heavy rise 
oe gee. 3 Cae ee ment is most to be 
desired. Shipments continue . Last month the total 
of iron from Middlesbrough reached 72,600 tonsa, 
since this month began about 3000 tons per day have 
been shipped. 

The Finished Iron Trade.—There is no alteration in the 
ne yeaa iron trade. A great ie es = ing on, 

some firms are getting very ugh their con- 
tracts. Prices remain the same as last week. 

Shipbuilding and Engineering.—Shipbuilders and engi- 
neers on the northern rivers oinelie. It is matter 
for regret that at Middlesbrough there is a strike at Messrs. 
R. Dixon and Co’s. Cleveland dockyard. The helpers 
have struck for an advance in their wages, and unless the 
_y Me bas To 

0 men em in » amoun up s 

es idle. Marine poner my bY are 
Iron founders are still slack. 

The Coal and Coke Trades.— During the past few weeks 
the coal and coke trades have been very dull, but there are 
signs again of activity. In Durham many of the collieries 
are now working better than they have been doing for some 
time. The fuel consuming district of Cleveland being 
pe mn naturally causes more activity in the coal and coke 

es. 
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WE annex an illustration of a new arrangement for 
turning swing bridges, designed by Messrs. Crossley 
Brothers, of Manchester, and which appears to possess 
several good features. From the drawings, which explain 
themselves, it will be seen that a chain is passed around 
the roller frame of the bridge, the ends of the chain being 
carried over a winch, which can be turned in either di- 
rection by crossed and open belts from a gas engine. 
It will be seen that the chain may be led away at any 
convenient angle and to any desired distance to the en- 
gine, and it may be easily applied to any existing bridges. 
It will be obvious that gas engines, when the locality 
permits of their employment, are essentially suited for 
this method of handling swinging bridges, as the duty 
required of them is intermittent, they can be put in 
operation instantly, and involve expense only when they 
are doing useful work. 





NOTES FROM THE SOUTH-WEST. 
Newport Water Works Company.—On Thursday the 
directors of this company held their annual inspection of 
the works at Pantyreos and Yynyisybro, where the two 
reservoirs are situated. The mayor and corporation and 
other gentlemen were invited. A few minutes after eleven 
o’clock a party of about forty-five started in breaks from the 
offices on Stow Hill, and proceeded to the first-named re- 
servoir, which is the one recently made. The supply of 
water is from the surrounding hills, and special arrange- 
ments have been made for the purpose of filtering the water 
before entering the reservoir, which is capable of holdi 
a supply of 120 million gallons. The works have been 
constructed in a substantial manner and reflect credit on 
Mr. J. E. Billups, of Cardiff, the contractor. The new re- 
servoir is connected with the old one by means of pipes, and 
thus the two are made contributory to the important work 
of supplying the town of Newport. It is in contemplation 
to cleanse the old reservoir, and this will be a great ad- 
vantage to the town when it has been carried out. 


Portishead Pier and Railway.—The half-yearly meeting 
of the Bristol and Portishead Pier and Railway Company 
was held at Portishead on Tuesday, Mr. J. Ford goutiinn 
The report showed that since traffic had been resumed at the 
docks since April, 33 large steam and sailing vessels had dis- 
charged about 46,500 tons of cargo in the dock ; that the 
gauge of the way had been converted from broad to 
narrow throughout. The receipts for the six months were 
5626/., as against 42811. in the corresponding half-year, 
and the expenditure 28171., as against 2630/. On the 
motion of the chairman, seconded by Mr. Lewis Fry, M.P., 
the reports and accounts were adopted. 


_ Newport Tramways.—The Newport Tramway Compan 
is getting into smooth water. The ordinary p Ant os cond 
have just had a dividend for the last half-year at the rate 
5 per cent. per annum. 


Gas at Weston-super-Mare.—The Weston-super-Mare 
Gas Company, at their half-yearly meeting, resolved to 
reduce the price of gas from December next 3d. per 1000 ft., 
which will make the charge 4s. per 1000 ft., subject to dis- 
count according to consumption. 

Water Supply of Cardif.—Owing to a long-continued 
drought the water in the Tlaaishon reservoir is sunk to 


7 ft., and wu there is an early rainfall the supply will 
have to be seriously restricted. The corporation have 
already adopted such tions as are s ted by the 


cireamstances, and during the past few days numerous 
complaints have been made of the consequent scarcity of 





water. 


TURNING GEAR FOR SWING BRIDGES. 


MESSRS. CROSSLEY BROTHERS, ENGINEERS, MANCHESTER. 
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Newport.—Business here sustains the activity which we 
have recently had to report. The shipments of coal have 
been up to the average and iron rts exceptionally large. 
The business which is — An - e — —— is 
especi encouraging, and the knowledge that there are 
aero orders on hand augurs well for a continuance of 

ood work in the immediate future. Coal oe have 
ad their hands full during the week, but there is no 
advance in prices, although sellers are still by no means 
anxious to contract. The demand for iron ore is not press- 
ing. There were shipped last week 8165 tons of iron 
inst 2610 tons in the previous, week, an increase of 
tons ; 3479 tons of iron ore weré imported from Bilbao 

and 9027 tons from other sources. 


Cardiff. —The t week has shown a continuance of 

ightly Soutaged activity. Tonnage has been plentiful, 
and the shipments, taking the season into consideration, 
have exhibited a very respectable total. Coal prices gene- 
rally are without change. In the iron ore market contracts 
keep the masters easy about buying, and chance sales are 
still difficult to effect. In iron orders there is a trifling 
increase. Last week shipments comprised 102,235 tons of 
coal, against 88,501 tons in the previous week. There were 
also 6440 tons of fuel and 850 tons of iron, The imports 
comprised 2620 tons of Bilbao ore, and 4147 tons of iron ore 
from other sources. 


Bristol Port and Channel Dock.—The half-yearly meet- 
ing of the Bristol Port and Channel Dock Company was 
held at Bristol on Tuesday, Mr. C. Nash presiding. The 
report stated that the tonnage entering the dock showed a 
satisfactory increase as compared with the corresponding 
half of last year. The dock dues received by the company 


ding | during the last half-year showed an increase of 45 per cent. 


On the motion of the chairman, seconded by Mr. Mark 
Whitwill, the report was adopted. 


Swansea.—The exports of steam coal for the past week 
were quite up to the average, and with a better supply of 
tonnage would have shown a considerable advance as com- 
pared with the previous week. The export coal trade of 
the port is ually improving week by week, and when 
the new d accommodation is completed the trade of the 
port bids fair to rival that of iff. Patent fuel ship- 
ments have again been brisk. The iron trade shows little 
change. Quotations are po f kept up, with a fair demand 
from the principal home and foreign markets. Steel rails 
have not undergone any marked change. Most of the local 
works are fully employed. Tin-plates are in better demand, 
a better inquiry prevailing from the United States. 





Sourn Arrican CoaL.—A seam of coal has been dis- 
covered on a farm in the Umbloti Valley, near Verulam. 


Rattway Laser Curp.—We notice that Messrs. Cocker 
Brothers, of Sheffield, have recently introduced an in- 
genious and useful little device for fixing labels, consign- 
ment notes, &c., on the sides of railway trucks. It con- 
sists of a steel wire bent so as to form three sides of a 
square, the wire on the fourth side ps cmt to form 
springs, while the ends are sharpened so that they may be 
driven into the side of the truck. A sharp projection 1s 
made on each of the vertical sides of the frame thus 
formed, in order to hold the ticket ae my | when it has 
been placed in position by pulling the clip forward, which 
in its normal position is kept by the springs tight against 
the side of the wagon. This ment is the best of 
the kind we have seen, as the label which is held quite fast, 
can be put in place or removed, without any t le or loss 
of time. ides its ial application for railway wagons, 
it is also well for use in offices, works, &c., for 
wall clips. 
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THE HELIOGRAPH. 
Improved Heliograph or Sun Signal.*# 
By TEMPEST Lupaseor, M.D., B.Sc. 

THE author claims to have contrived a heliograph, or sun 
telegraph, by which the rays of the sun can be deccieden 
any given point with greater ease and certainty than by 
those at present in use. 

When the sun’s rays are reflected at a small plane sur- 
face considered as a point, the reflected rays form a cone, 
whose vertex is at the reflector and whose vertical angle is 
equal to that subtended by the sun. Adding to the size of 
the mirror adds other cones of light, whose bounding rays are 
parallel with those p from other points of the 
mirror, and only distant from them the same distance as 
the points on the mirror from which they are reflected. 
Hence increasing the size of the mirror only adds to the 
field to which the sun’s rays are reflected a diameter equal 
to the diameter of the mirror, and this at any distance at 
which the sun signal would be used is quite inappreciable. 
Adding to the size of the mirror adds to the ae of ra 
sent to each point, and hence to the brightness of the 
visible flash, but not to the area over which it is visible. 

By the author’s plan, an ordinary field-glass is used to 
find the position of the object to be signalled to, and to it is 
attached, in the position of the ordinary sunshade, a small 
and yx apparatus, so arranged that when the mirror is 
turned to direct the cone of rays to any object within the 
field of view of the glass, an image of the sun appears in 
the field, at the same time as the image of the distant ob- 


ject, and magnified to the same degree, and the part of the | h, 


field covered by this — is exactly that part to which 
the rays are reflected, and at which some part of the sun’s 
disc is visible in the mirror. 
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A perfectly plane silvered mirror A takes up the rays of 
the sun, and when in proper position reflects them parallel 
with the axis of D, which is one barrel of an ordinary field- 
glass. The greater part of the light passes away to the 
distant object, but some is taken up by the small silvered 
mirror E, which is placed at an angle of 45 deg. to the axis 
of D, and reflected at a right angle through the unsilvered 
plane mirror F, and the convex lens K, by which it is 
brought to a focus on the white screen H, which is placed 
in the principal focus of K. The rays from this image 
diverge in all directions, and some are taken up by the lens 
K and restored to parallelism ; some of these are reflected 
by the unsilvered mirror F down to the field-glass D, ard 
if this is focussed for parallel rays, as is the case in looking 
at distant objects, an image of the sun is seen projected on 
the same field of view as that of the distant object. As the 
mirrors E and F are adjusted strictly parallel, the rays 
proceeding from F into the field-glass are parallel and in 
the opposite direction to those going from the mirror A to 
E, which form part of the same pencil as those going to 
the distant object. Hence the image of the sun seen in the 
field exactly covers the object to which the sun-flash is 
visible, and in whatever direction the mirror A is moved so 
as to alter the direction in which rays are reflected to the 
distant object, and the angle at which part impinge on E 
and are reflected through the lens K, the image visible in 
the glass moves in the same direction. Several attempts 
to produce this result were made by the use of mirrors and 
prisms, before the lens K was introduced, but they all 
failed. It was easy to make the image of the sun cover the 
object when the two occupied the centre of the field of 
view, but directly the mirror was inclined so as to direct 
the rays not strictly lel to the axis of the field-glass, 
the apparent image diverged poe in the same direc- 
tion along one co-ordinate, and in the opposite along one 
at right angles to it, so that nowhere, but in one line across 
the field did the image lie in the desired position. The 
mirrors E and F are adjusted parallel once forall, by 
noticing the position on a screen of the small spot of light 
reflected from the front of F as the light passes from E to 
K. The mirrors are moved by the adjusting screws till 
this spot has, to the bright re ion from the mirror A, 
the same relative position that the centre of mirror F has 
to the mirror A. 

_ In actual use the field-glass is first fixed in position point- 
ing to the object, either by holding steadily in the hand, or 
better by a clamp attached, by which it can be screwed 
into a tree or post, or fixed in the muzzle of arifle. The 
instrument is turned on the barrel of the glass till the sun 
is in the plane passing through the two axes of the instru- 
ment, and the mirror A is tu till the bright image of 
the sun is seen on the screen H, through a hole left for the 
purpose in the side of the tube. On looking through the glass 
the sun’s image is seen, and by then slightly rotating the in- 
strument, or moving the mirror, is made to cover the ob- 





The mirror is connected not directly to the hody 
* Read before Section A 
Swansea meeting. 








of the instrument, but to a am vl B, ee yy it works 
stiffly, so as to retain any position in w it is placed. 
Lever B works easily, kan has a limited range of motion, 
to one end of which it is pressed by a spring ; slight pres- 


sure with the = moves it and its attac’ mirror, 80 as 
to throw the light on and off the object in a succession of 
long and short hes by which letters and words may be 


indicated. Flashes may also be given by moving the in- 
strument if held in the hand. The above instrument answers 

for all positions of the sun except when very low 
behind the observer’s back. For this case another mirror is 
provided by which the light is reflected on to the mirror A. 


THE DISTANCE OF CLOUDS. 

On Determining the Heights and Distances of “Clouds by 
their Reflections ina Low Pool of Water, and in a 
Mercurial Horizon.* 

By Francis Gatton, M.A., F.R.S. 

Tue calm surface of a sheet of water may be made to 
serve the purpose of a huge mirrur in a gigantic vertical 
range finder, whereby a sufficiently large parallax may be 
obtained for the effective measurement of clouds. The 
observation of the heights and thicknesses of the different 
strata of clouds, and of their rates of movement, is at the 
present time perhaps the most promising, as it is the least 
explored branch of meteorolo; As there are compara- 
tively few places in England where the two conditions are 
found of a pool of water well screened from wind, and of a 
station situated many feet in height above it, the author 
opes by the publication of this memoir to induce some 
qualifi rsons who have access to favourable stations, to 
interest themselves in the subject, and to make observations. 

The necessary angles may be obtained with a sextant 
and mercurial horizon, but it is convenient, for reasons 
shortly to be explained, to have in addition a tripod stand 
with a bar of wood across its top to support the mercuri 
trough, and some simple instrument for the rapid and rough 
measurement of altitudes. I have used the little pocket in- 
strument sold by Casella, of Holborn Bars, London, called a 
* pocket alt-azimuth,’’ and have employed Captain George’s 
mercurial horizon on account of its steadiness and ease in 
manipulation. The observer has to determine : 

1. The difference of level between the mercury and the 
pool of water (call it d). 

2. The angle between the reflections of a part of a cloud 
in the mercury and in the pool (call itp). ‘This should be 
carefully measured. 

8. The angle between the portion of the clond and its 
reflection in the mercury (call it 2a). This ee be roughly 
measured ; its altitude a may most conveniently be taken 
at once by the pocket alt-azimuth or other instrument. 
The subjoined Tables will then give the required result 
with great eage. 

If p be not greater than 3 deg., and if n be the number 
of minutes of a degree in p, the error occasioned by writin; 
n sin.' for sin. n', will never exceed Gin. in 1000 ft., an 
may be disregarded. Other errors of similar unimportance, 
due to the eye not being close to the mercury, may 
ignored. Under these conditions, since log. sin. 1'=6.46373, 
it can be easily shown that 


distance of cloud = 4 x 6875.5 cos. (a+p), 
n 


vertical height of cloud==distance x sin. a. 
The following Table has been calculated for these values 


when a =1. To use it, multiply the tabular numbers by 





n 

d (the difference in feet between the level of the mercury 

and that of the pool) and divide by n (the number of 

minutes of a degree in the angle between the reflection in 
the mercury and that in the pool). The result will be the 
distance, or height, as required in feet. 

Tas_z for calculating distances and height of clouds by 
their reflections from a mercurial horizon, and from a 
pool of water at a lower level. 

a=altitude of cloud (being half the sextant angle be- 
tween the cloud and its reflection as seen in the 
mercury, not pool). , 

p=angle between the reflection of the cloud in the 
mercury and that in the pool. 














d=vertical height of mercury above pool. 
n=number of minutes of a degree in the gayle p- 
Then the distances and heights of clouds = tabular 
numbers < d ° 
nm 

8 Vertica: Height of Cloud above Observer. 

8 

5 - a uo ua 

- ge | SE) <P oY 
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deg. 

10 6771 1176 1059 942 825 
15 6641 1719 1607 1494 1381 
20 6461 2210 2103 1997 1889 
25 6231 2534 2435 2334 
30 5954 2977 2886 2795 2703 
35 5632 3230 3149 3067 2985 
40 5267 3386 3314 8243 317 
45 4862 3438 3377 3316 8253 
50 4419 3386 3335 3284 3232 
55 3944 3230 3198 8150 3108 
60 3438 2977 2947 2915 2883 
65 2906 2633 2612 2597 2566 
70 2352 2210 2195 2180 2165 














_ The observation of the angle between the two reflections 
is perfectly easy with a full-sized sextant, if the trough of 
mercury be so propped up that the reflection from the pool 
can be viewed underneath the trough. For this purpose I 
use @ tripod stani with a bar of rough wood, say 18 in. 
long, 3in. wide, and 2in. thick, horizontally across 
its top. as | the mercurial horizon on one of its project- 
ing ends, between a few studs that have been driven 
in the bar to prevent its accidentally slipping off. The 
edge of the bar is bevelled, and its thickness is reduced at 
the place where the mercury trough is set. Then tho 
observation is taken, just as any other sextant observation 
would be. The reflection from the mercury falls upon the 
index-glass, and that from the pool is viewed di ly 
through the object-glass below the trough and its support- 


bar. 
a the sextant be a full-sized one, this operation 
cannot be effected, because the index-glass will not stand 
high enough above the line of sight to catch the reflection 
from the mercury. It will simply reflect the side of the 


trough. 
If there be no tripod stand, and it becomes ne to 
lay the trough on the ground, an observation can still be 


made, but in an inconvenient fashion. The sextant will 
have to be held topsy-turvy, that the brighter reflection of 
the cloud from the mercury, not the .feebler one from 
the pool, should be that which falls on its index-glass. The 
angle read will be tive ; it will be what is commonly 
called an “off” angle. A smali sextant may be in 
this manner, besause the rim of the trough is narrow that 
intervenes between the further edge of the mercury and 
the objects seen beyond and over it. 

The most convenient method of measuring the rate of 
movement of clouds, after the height of the cloud plane has 
been once determined, is to watch the movements of a patch 
nearly overhead, and passing away from the zenith, as seen 

ted in the mercury, and measuring its angle of de- 
pression (=its altitude) with some simple and suitable in- 
strument, such as the pocket alt-azimuth already mentioned. 
Two measurements, a, and a, are taken, as well as the 
intervening time, ¢ seconds, whence we obtain rate of 
movement =height of cloud x cotan. a,-cotan. a, in 


seconds, 

When the water is almost wholly calm, I find that 
2 min. of error is the utmost that need be feared. If quite 
calm 1 min. would be ample to make allowance for in a set 
of three or four observations. Now suppose we wish that 
our determination shall never be more than, say, 10 per 
cent. in error, we can easily find from the Tables what the 
minimum height of the station must be in any given case to 
secure this result. In the first instance we should require 
a parallax of 10 min. and in the secondof 20 min. This is 
obtained by an elevation of 10 ft. or 20 ft. as the case may 
be, when the height of the clouds in feet corresponds to the 
tabular numbers ; that is, when it is between 2000 ft. and 
3000 ft. At 100 ft. or 200 ft. elevation, clouds of ten times 
that height could be observed with equal accuracy. Nume- 


be | Tous stations exist whence mountain tarns can be seen 


lying at a much lower level than this, and where even the 
highest cirrus could be measured with satisfactory pre- 
cision. 

Useful regular work might be done by a meteorologist 
whose station was at a height of even 50 ft. above a pool, 
supposing it to be so well sheltered from the wind as to 
frequently afford perfectly good reflections with, say, 1 min. 
maximum error. Very shallow water is much stiller than. 
deep water, as waves cannot be propagated over it; thus 
we may often see wonderfully good reflections in road-side 
—— and puddles, in the intervals between puffs of wind. 

he most Yor air is in the middle of a high and broad 

lantation, where there is also plenty of dense underwood. 

etached puddles of water in broad ruts would be the best 
equivalent for a pool. As regards the size of the pool, if 
we let fall a perpendicular k from tke mercury trough to 
the level of the water, the utmost portion of the surface of 
the pool that can be used with effect extends between the 
distances of about 4k and 4k from the baselof the perpen- 
dicular. The angles of depression would be then from 
64 deg. to 14 deg. about, or say, a range of 50 deg. The 
usual limits would be from k to 3k, or between 45 deg, and 
18 deg., being a range of 27 deg. 


IRON PERMANENT WAY. 

On the Results obtuined with Various Systems of Iron 
Permanent Way on the Prussian State Railways, and 
on those Private Lines managed by the Prussian 
Government.* 





By E. Grirrerizn. 
(Concluded from page 202.) 

ExPERIMENTS have been made to a not inconsiderable ex- 
tent as to the desirability of a mixed use of wooden and iron 
sleepers under the same rails, the advantage of this mode 
of construction lying in the possibility of — single iron 
cross sleepers in replacing the present wooden sleepers 
without necessitating a total change of the permanent 
way, a proceeding which would in future be the more 
economical, as steel rails have a considerably longer life 
than wooden sleepers. It is unfortunately the opinion of 
by far the ter number of those railway engineers who 
have tried so-called mixed system, that the results ob- 

tained are not entirely satisfactory. : : : 
i ny een of the fact that the manipulation replacing 
pers 


ito bedding ; 
do not follow this movement, but form hard spots on the 





of the British Association: Read before Section A of the British Association:| | 
wansea meeting. 


* Pp read before the Iron and Steel Institute at 
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TABLE L—SHOWING EXTENT OF IRON L 


RAILWAYS UP TO APRIL 1, 1880. 


ONGITUDINAL PERMANENT WAY LAID ON THE PRUSSIAN GOVERNMENT 


















































1. 2. | 3. | 4 | 5. | 6. | 7. | 8. 9. 10. 11. 12. 13. 14, 
| a 
& && 4 a2 os SEES Pe aae28 
3 4 : _* : ae ee Seesas B8358 Small Fastenings 
a £8 |\33 og 288883534 Ess 38 and Transverse 
Length of the existing Lines | Normal Length| @ 4 sei| 8 33 we ESa os 35% a6as Constructions 
wit of the = as we a = HR Ses5"5% Sess Weights in 
3 o |e. 2B rie gaeae 3 Columns 9 to 13) 
2 sf | £83 2 ES S865 s wa: gahes per 
ROYAL RAILWAY 4 88 |#3s/<z £0 Tu eRe  8a5m | SaSSs REMARKS. 
DIRECTION AT 3 37 seq * ae Be ec aeasse eeete 
— 23 2 Sm ms Sussgssas— 33 °a ee 
8, | Se | Ske Mm eB gagegaa* £3 | S48 03 
| — oa s I 2o = = os S tok 
Rails UP | Rails of | Rails of more 38 BE | as aR Rta 33 53e3325: SPSEE | Length | Metre 
110 mm. a mm. | than 120mm./ Rail, |Sleeper.| GA 7 3 8 Se of Of% Ze sees? 2 a5 ae .. ond — 
\ h. | 3s ese ° o” sf ne. 
High. igh Hig $2 | 58 | S35 | 5a Ese ARES SSF as | SSSSR | Line. 
| A. HILF SYSTEM. 
kilom. kilom. kilom, m | m kilos. | kilos. | kilos. ; kilos. kilos. kilos. kilos kilos. | kilos. 
Breslau tS 0,19 dee ods 6.0 | 5.86 40.0 140.0 18.4 20.0 Ses eas 24.7 63.1 10.52 
eee 5.0 6459 6.55 29 34 157.13 24.19 22.80 74.47 12.35 8.3 154.46 23.44 
130.8 mm, high 
Berlin ais 0.18 oes 6.00 5.86 39.88 139.32 21.20 19.19 ace eee 27.54 67.96 11.33 Partly without 
22.35 soe eee 9.00 8.96 39.37 123.53 25.12 19.12 76.36 9.12 7.91 137.63 15.29 saddle irons; 
‘i 282.74 9.00 8.96 29.59 | 133.64 | 2840 | 38.03 64.0 18.41 16.58 165.45 | 18.38 the weights 
Bromberg... pa 84.90 te 9.00 8.96 | 29.00 | 131,02 | 2840 | 37.0 64.0 17 40 16.58 163.38 | 18.15 are given with 
124.72 33.76 19.56 154.79 17.2 saddle irons. 
Frankfort o. M. 481.45 9.00 8.96 29.37 to to to 76.36 17,32 7.79 to to 
126.61 27.64 19.68 148.79 16.53 
§ 29.37 | 133.22 | 30.36 83.85 177.27 | 19.70 
125.70 9.00 8.96 or to to 37.04 to i 9.54 16.48 to to 
29.00 129.61 23.34 64.0 3 150.46 16,67 
oe 10.65 6.00 5.90 | 40.00 | 158.71 | 20.00 | 22.00 a 15.66 57.66 9.61 
125 mm. high 
Besides which...) 142.19 3.94 ous «+ jon various lines with 6.0, 6.59, and 7 metre rails. 
Magdeburg ... eo oe ° 18.33 74 | 7.46 28.87 150.93 23.80 19.98 76,62 13.52 78 141.72 18.9 
130 mm. high | and and and | and and and and 
29.80 152.86 19.72 8.56 15.6 149.52 19.93 
Hanover 131 eee 7.5 7.35 29.66 134.23 18.90 18.76 76.36 0.00 88.384 202.86 27.05 
and and and and and and ard and 
7.35 126.66 | 36.32 61.92 17.4 0.00 134.40 | 18.28 
74.60 ied 9.0 8.96 29.37 | 125.41 | 25.09 | 19.83 | 76.36 8.865 7.79 137,94 | 15.33 
on 99.85 9.0 8.96 29.37 | 132.5 28.88 | 37.89 | 69.60 12.12 16.48 16447 | 18.27 
Elberfeld besten 2.70 ee 9.00 8.96 29.37 | 125.74 | 23.16 | 22.04 76.36 9.12 7.79 138.47 | 15.39 
Cologne (Bhenish).. 3.70 6.0 5.86 | 39.88 | 139.32 ' 18,72 | 19.82 ul ie 25.12 63.66 | 10.61 
—_—|—-—— —-— | 
Total ... 728.67 597.13 33,98 | 
| |B. RHENISH RAILWAY CO.'s SYSTEM. 
j Head angle-iron 
Cologne (Rhenish)... 180.0 9.0 8.90 | 23,00 | 115.27 | 248 | 45.00 | (Kopfwinkel) 31.86 106.66 | 11.85 
130 mm. high | 5.00 
C. HAARMMANN SYSTEM. 
Hanover 0.54 eo 9.0 8.97 | 23.0 | 12414 | 33.08 | 20.68 | 34.5 19.36 138.0 245.62 | 27.29 
} and and and and and and and and 
| 114.88 | 44,35 | 17.56 37.5 23.75 16.0 159.16 | 17.69 
1.45 ~ } 9.0 8.97 24.05 | 12655 | 32.16 | 514 25.9 66.04 175.50 | 19.45 |P*tly with sleeper 
| } and and and and and | fishplates. 
124.68 | 20.60 54.40 158.56 17.62 
Total 0.54 1.45 



































TABLE 1L—SHOWING EX 


TENT OF IRON PERMANENT WAY LAIl WITH CROSS SLEEPERS ON THE PRUSSIAN GOVERNMENT 
RAILWAYS UP TO APRIL 1, 1880. 

















1, 2. 3. | 4. 
Dae el 
| Se | The Tron Cross 
| g & Sleepers are in 
33 
ROYAL RAILWAY on 
DIRECTION AT s zg | 
| ° | 
20 
| & = Length. | Weight. 
en | 
| =~ | 
kilom, metres. kilos 
Breslau... _... 4700 | 2.25 | 35.5 
Frankfort o, M. 1,31 2.40 | 50.C 
| 0.69 2.40 45.6 
| 1.943 2.2 52.45 
| 1,907 22 45.47 
Cologne (Cologne-Minden) ... 8.67 2.3 48.40 
Magdeburg ese «| 16,59 2.3 545 
Hanover ove 3.31 23 47.06 
45.93 2.3 47.06 
Elberfeld ees} 26,10 22 345 
| 60,71 2.2 47.0 
18.75 2.2 47.0 
Joint sleepers 
52.25 
| O72 2.3 44.5 
| 9.93 24 51.0 
| 
| 30.43 24 52.6 
67.43 24 57.5 
| 6.591 
Besides ... | 19.62 /On short trial lines in different combi 
Co'ogne (Rhenish) ow} 212.60 | .2 35. 7.23 
Total wens) ORT] 
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a aa | ‘a oe 10. 11. | 12. | 
| ee ee | | 
ue | ge L253 Weight of Small | : 
& | Be S283 Fastenings of Rail to| 19%! Weight of the 
- - > 2m = Sleeper. | Small Fastenings. 
as ig 
r=} 2FZ 33 «= ati peeanvasantatie 
s $24 a “5% P 
Sas i5 | Per rd Per 
z ry Ba 2 ls a = . Per (Length of lo ¢ Running 
2s 3 Bs err & S| Sleeper. | Bail and | Lin nd | ‘Metre of 
= > Ssasa | Line, | e 8 Line. 
BA ema ipa e * | and 10). 
kilos, | kilos. kilos. kilos. | kilos. | kilos. kilos. 
37.68 | 119.23 22.80 2.54 | 17.78 40.58 6.16 
39.93 141 49.12 3.46 22.8 71.92 10.91 
and and 
37.95 136.8 
37.95 131.71 49.12 276 18.19 | 67.31 10.21 
30.75 121.31 22.16 2212 19.91 | 42.07 4.89 
30.75 114.13 22.16 2.47 21.25 43.41 5.05 
36.38 32.1 $2.52 a2 22.26 54.88 8.33 } 
37.30 37. 19.98 2.38 19.04 39.02 5.20 -- 
$7.73 132.10 | 27.13 2.61 20.91 48.34 645 |2 same rail 
$1.2 120.41 55.24 2.48 27.26 62.50 6.25 
37.8 1244 58,74 2.20 15.4 74.14 11.25 | 
37.8 136.49 55.66 2.46 17.22 72.88 11,04 
and and and and and and | 
138.3 | 68.74 2.24 1344 | 7218 12.78 | 
37.8 138,32 | 58.74 2.24 15.68 | 7444 11.27 | 
and and | and and | and and | 
36.8 136.56 | 2.39 16.73 75.47 1145 | 
34.8 132.4 53.86 2.46 17.22 | 76.08 1153 | 
and and and and | 
131.92 | 55.66 | 72.88 11.06 
| S878 141.15 58.86 | 2.40 16.8 75.66 11.46 
| and and | and | and and 
| 36.8 134.12 25,20 42.0 6.37 | 
37.8 143.12 58.86 | 24 16.8 75.66 11.46 
and | and and | and and 
} 368 | 140.79 55.66 | 72.46 10.99 
37.8 148.2 58.86 | 2.46 | 17.22 76.08 11.52 
and to to |; end and to and 
36.8 141.10 24.16 2.24 15,68 41.38 6.27 J 
nations of above parts.| | Besides 26.00 kil 
35.18 |, 118.13 46.06 | 2.304 | 18.43 65.39 9. ” 7.60 
| ! ew ee | 


Beside 1 kilom. of mixed system, ée., iron 
and wooden sleepers under one and the 


Arranged in about the order of the year in 
which laid, in order to show the gradual 
increase in length and weight of thesleeper. 
It has, however, lately been contemplated 
to reduce the weight of the sleeper of 2.30 
metres in length to 44.5 kilogrammes. 


iom. mixed system. 


| Total, 35,95 kilom. mixed system. 





line, between which the hollow-lying iron sleepers do not sleepers, the head of the rail is generally flattened out ina 


afford 


a secure foundation for the rail. In such an arrange- | short time. 
ment the rails are therefore severely tried, and in cases | critical period for any system of permanent way, such a+} that alth 


At the beginning of a thaw, which is the most 


where iron sleepers lie at the joints, and near wooden | state of the rails may easily cause dangers to the traffic. 








The objection has been taken on some sides to the present 
+ way with iron cross sleepers, 
ition of the latter in the paging 


construction of 
the 
in itself fi 


the 


flat 


itates ing, yet that it causes a mark 
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vibration in the sleepers, which only ceases when they are 
covered with a layer of 6 to 8 cm. of ballast. Onthe other 
hand the springy effect of the bent sleeper is considered 
detrimental, and it has been suggested to leave the sleepers 
horizontal, to bed them more deeply, and to place saddle- 
pieces upon them with an inclination of 1 in 20. 

An experiment of this nature will shortly be made on the 
Cologne-Minden Railway with the so-called Haarmann 
saddle-piece, the construction of which is shown in the 
drawing here exhibited. The rail is fastened, as in the 
Haarmann longtudinal system, by two doghooks and a screw 
which presses the latter firmly to the foot of the rail. It 
remains to be seen, whether this construction, in which the 
comparatively high saddle-pieces are to be made of cast 
iron, will be a practical success. 

And now, gentlemen, as to the important question of the 
relative value of the longitudinal and lateral systems, 
opinions in Germany are still divided. There may be about 
the same number of adherents of each system, nor is the 
number of those persons small, who believe that both 
systems can permanently exist alongside each other. 

The adherents of the lateral system object to the —_ 
tudinal system that the setting up and displacement of the 


longitudinal permanent way is dilatory, if not difficult, that | Ger 


the preparation for the curves is exceedingly difficult, the 
wake of displacement entirely dependent upon distant work- 
shops, and the number of reserved pieces necessary for the 
ordinary maintenance of the way far too greatly increased ; 
further that the reconstruction of an existing line, accord- 
ing to the longitudinal system, causes great delays and 
disturbances to the traffic, as in case the latter is at all 
lively, the reconstruction cannot be carried out without 
partially or entirely closing the line of rails in question. 
Further that the longitudinal permanent way involves a 
certain danger in case of the embankment settling on one 
side, and generally that with this system it is more difficult 
to keep the true direction of the line than with the lateral 
system. 

On the other hand that the ease of displacement, and the 
great security against shifting of gauge, and canting of 
the rail in sharp curves, form the great advantages of the 
lateral system. 

To these objections the adherents of the longitudinal 
system oppose as its great feature the direct, secure, and 
equal distribution of the pressure of the traffic on the 
foundation ; that this distribution of pressure is more fa- 
vourable than in the lateral system, and that in conse- 
quence the travelling is smoother and more uniform, that 
the difficulties in setting up and replacing are scarcely felt, 
and that there are many instances in which lines have been 
ee on this system without interference with the 
t c. 


A just estimate of the value of each system in proportion 
to its cost of construction and maintenance can at present 
only include the first point, as our experience on the latter 
isas yet insufficient. From the Tables Nos. 1 and 2 ap- 
pended to this paper, showing the dimensions and weights 
of the various permanent way constructions, the conclusion 
may be drawn, after a strict examination of the proportions 
involved, that a lateral permanent way in the conditions of 
that lately introduced on the Prussian State lines, with a 
steel rail 130.5 mm. high, and weighing 31.3 kilos. per 
metre, would have a total weight of 121 to 122 kilos. per 
metre. The longitudinal permanent way of the Rhenish 
Railway Company, and that on the system Haarmann- 
Schwedler, involving the use of a steel rail proportional to 
the above, é.e., 120 mm. high, and a 27.46 kilos. 
per metre, would weigh as nearly as possible the same, but 
the addition of a stiff cross connexion at the joints of the 
Rhenish Railway Company’s system is ly taken into 
consideration. 

A permanent way on the Hilf system, constructed with 
stiff cross connexions instead of cross sleepers, but power- 
fully fished, and with a steel rail 120 mm. high, would in- 
volve a total weight of 127 to 128 kilos. per metre. 

But by abandoning the middle rib of the longitudinal 
sleeper, and by proportionately thickening the head-plate, 
the weight of this permanent way can be reduced slightly 
below that of the above-mentioned systems. The data as 
to the cost of displacement of the various systems of per- 
manent way are less reliable than the above; but the 
result on the whole is, that the cost of displacement of the 
longitudinal and lateral systems is about equally high, viz., 
according to circumstances from 0.70 to 0.80 marks per 
metre of line. These figures include the cost of laying, 
building in, and packing the line, but do not include the cost 
for bedding the same, nor for punching and bending the 
rails at the workshop. 

Finally, as to the costs of maintenance of both systems, 
these can only be given very approximatively, not only as 
above-mentioned on account of our comparatively short 
experience, but also in consequence of the great difference 
in those circumstances which have to be taken into con- 
sideration as bearing upon the state of the embankments, 
and the qualicy of the foundations. But it would appear 
from the result of various observations as if the cost of 
maintenance of the longitudinal permanent way in the first 
years of its existence exceeds that of the lateral system by 
about 15 per cent. Should, however, this result, which is 
given under reserve of further careful examination, be cal- 
culated to prejudice opinion against the longitudinal system, 
the obviously less amount of wear and tear of the rolli 
stock on the longitudinal ent way must, thoug 
it cannot be expressed in , Still be taken into con- 
sideration. 

Nor is it possible at present to give reliable data as to the 
proportionate cost of maintenance of the iron permanent 
way, and of that constructed with wooden cross s! ’ 
It is, however, generally assumed that in the case of the 
first system, in which a firm and secure position of the line 
is only attained after the consolidation of firm banks of 


greater than in the latter case, but that in ensuing years, 
assuming the existence of a proper packing material, the 
costs in question will show to the advantage of the iron 
permanent way. 

I may close my remarks, gentlemen, on the systems of 
iron permanent way introduced on the Prussian State lines, 
with the wish that these statements may be of some use to 
you in clearing up the manifold questions which come under 
consideration in construction of a system of permanent 
way. 

At the same time I have to express the hearty wish that 
the excellent qualities of the iron permanent way, which 
are unfortunately at present so greatly misconceived by our 
French colleagues that every such system is considered at 
— in France to be absolutely objectionable, may find 
or the future in England, as they have done in Germany, 
that appreciation which they deserve. 








ON PIG IRON MAKING IN GERMANY.* 
— J. Scutink, Miilheim-on-the-Ruhr. 

THE anthor intends to give in this paper only a simple, 
short sketch of the basis on which pig iron making in 
many is founded. He can not give many new facts toa 
meeting of men, well versed in practice and theory, who 
take a leading position in the iron and steel trade of the 
whole world. I must apologise if my task is beyond my 
powers, and if I waste the precious time of authorities, in- 
timately connected with the great inventions and progresses 
of metallurgy in our time. 

The German Zollverein, i.e, the German empire in- 
cluding the Grand Duchy of Luxemburg, which is united 
by personal unicn with the kingdom of Holland but belongs 
to the Zollverein, raised in 1789 about 5,790,000 tons of iron 
ore ; of this quantity about 1,033,000 tons were exported and 
about 290,900 tons were imported. The greatest part of 
export consists of Minette iron ores from Luxemburg- 
Lorraine to Belgium and France, the import of iron ores 
from Spain, Algeria, and Elba for Bessemer pig iron. 

The German Zollverein produced in 1879: foundry pig 
iron, 128,653 tons; Bessemer pig iron, 465,600 tons ; 
forge pig iron, 1,508,688 tons; castings of first smelting, 
22,200 tons ; scrap pig iron, 8867 tons ; ther, 2,134,008 
tons, and impo: 392,318 tons, exported 428,000 tons of 
pig iron. The production is nearly 2.7 per cent. greater than 
stated above, because several works have given no statistical 
returns. The import consists chiefly of Scotch and Cleve- 
land foundry pig and of Cumberland Bessemer pig iron. 

‘ og German pig iron industry embraces three large dis- 
ricts. 
1. The Rhenish- Westphalian. 
2. The Luxemburg-Lorraine. 
3. The Upper Silesian district. 
This division is not quite correct, because several im- 
portant iron works are situated outside the above-named 
territories, for example, the Georgs-Marienhiitte, near 
Osnabriick, and the Ilsederhtitte at Peine, both in the late 
kingdom of Hanover, the Kénigin-Marienhiitte at 
Zwickau in Saxony, the Maximilianshiitte, near Regens- 
burg in Bavaria. 
The Rhenish-Westphalian coal mining district is com- 
ed of the districts of the Saar, Inde, and Ruhr, and 
elivers the coal not only to the iron works within their 
districts, but also to the works in Hanover, in the Harz, 
and toa great extent also to Luxemburg-Lorraine, Saxony, 
and Bavaria. The iron industry of Upper Silesia uses only 
Silesian coal. In the Ruhr basin are raised yearly over 20 
million tons of coal, about one-fourteenth of the production of 
the whole world. There are excellent qualities of caking coal 
in Rhineland-Westphalia. The coal is almost every where 
disintegrated and dressed. The better qualities of coke 
contain seldom over 8 per cent. of residue, are hard and 
well adapted for heavy charges in the blast furnace. The 
new coke ovens are chiefly of the Coppé system, with a 
capacity of about 5 tons of coal and more, a coking time of 
to 48 hours, and a net produce of about 70 per cent. 
of coke. 
The Saar and partly the Zwickau district in Saxony 
raise coking coal of a fair quality, while the Silesian works 
have to struggle with difficulties arising from the bad coking 
qualities of the Silesian coal. 
Nearly all iron works in the neighbourhood of coal 
mines have their own coke ovens and use the escaping 
gases to heat the boilers, but the greatest part of iron 
works situated at a greater distance prefers to bay the 
coke from the owners of coke ovens in the coal mining 
district. 

I. The Rhenish-Westphalian District.—The Rhenish- 
Westphalian blast furnaces produce ferrro-manganese, 
spiegeleisen, and eg, a yer puddling iron, Bessemer 
and foundry pig iron, but not much ordinary white forge 


pig iron. The conditions of commercial success are 


porting foreign iron ores, especially 
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Westphalia and some of the surrounding territories, 
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ballast inside the sleepers, these costs are in the first work- 
ing year certainly not jess, and in some circumstances 
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ction of pig iron in both above-named mining inspection | Gutehoffoungshiitte at Oberhausen and of the Phenix at 
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Prussia and Nassau are distinguished not only by the large instances too much phosphorus. For ferro- below 


quantities of iron ores brought to the surface, but even 
more by the excellent qualities of the ores. Iron making 
is sar in these countries, as all conditions for it were 
abundantly given, the ores by the mountains, the c 

by ope orests, and the motive power by innumerable 
small quick flowing rivers. In conformity to the customs 
of that age, the ironmakers established a guild, which still 
existed in the first half of this century. The first correct 
accounts bear the date of the middle of the fifteenth century. 
On the 22nd of July, 1443, was issued the oldest known 
‘*territorial ordinance’’ concerning the ent of 
iron works. In the year 1478, Count John of Mista, an 
ancestor of the great King William III. of England, and 
Count Eberhard at Sayn, concluded a treaty, stipulating 
that the subjects of both counties should be compelled by an 
oath and by threat of losing their lives, not to spread the 
knowledge of smelting iron ores out of the counties of 
Nassau and Sayn. The small blast furnace at Hainerhiitte, 
near Siegen, existed already in the year 1492. In the be- 
ginning of this century the blast furnaces were 18 ft. to 
20 ft. high, formed on the bottom a square of 24 ft. by 23 ft., 
then increasing to 6ft.to 7ft. in the middle and ending 
on the top in a square hole of about 30in. The blast 
engine consisted of two bellows, 14 ft. long and 2} ft. and 
14 ft. broad respectively, made of poplar wood and ox- 
leather, driven by water-wheels. In 24 hours were con- 
sumed 10 to 12 tons iron ore with 3} cartloads of charcoal, 
and produced 3 to 4} tons of pig iron. 

In the Siegen district the spathic iron ores and the brown 
manganiferous iron ores are prominent, in Nassau also the 
latter and the red hematites, mostly with a high yield of 
iron and a moderate amount of phosphorus. 

It would be impossible to give the correct ay con- 
tents of the different — of ores, but the following 
analyses may be considered to represent fair specimens : 

1. Spathic iron ore of Wissen not calcined: SiO, 5.8 per 
cent., Al, O, 1.7 per cent., Mn 7.4 per cent., Fe 35.2 per 
cent., Ca 00.7 per cent. Mg 0.7 per cent., Cu 0.125, P 
trace. 

2. Brown manganese iron ore of F. Krupp: Fe 42.9 
per cent., Mn 12.58 a cent., Ca O 1.39 per cent., Mg O 
0.43 per cent , Si O, 5.87 per cent., Al, O, 3.30 per cent., 
P 0.096 per cent. 

8. Manganese brown iron ore of Mr. Fernie at Giessen : 
Fe 25 to Fl cent., Mn 18 to 19 per cent., S 0.06 per 
cent., P 0.14 per cent., Si O, 14 per cent., Al, O, § to 
8.66 per cent., Mg O 0.9 per cent. 

4. Red hematite iron ore of the Government mine 
‘* Beilstein,’’ near Dillenburg: Fe 49.60 per cent., Mn 
0.25 per cent., Si O, 15.50 per cent., Al, O, 9.10 per cent., 
Ca O 3.91 per cent., Mg O 0.53 per cent., P 0.326 per cent. 
The variety of these ores is very great, as a study of the 
Exhibition at Diisseldorf shows. The collective displays of 
the Siegen district and of the Nassau district deserve 
special attention. 

The iron ores are partly smelted in the immediate neigh- 
bourhood, partly sent to the more remote situated iron 
works of Rhireland, Westphalia. The spathic and man- 
ganese brown iron ores serve chiefly for the produce of 
spiegeleisen and white. iferous pig. I may mention 
here some mixtures of ores to produce spiegeleisen, 50 per 
cent. calcined spathic iron ore, 20 per cent. brown iron 
ore with a high yield of manganese, 30 per cent. red or 
brown iron ore with a small amount of manganese, all 
iron ores with as little phosphorus as possible. Such a 
spiegeleisen must contain: 11 to 12 per cent. Mn, 5 per 
cent. C, not more than 0.05 per cent. P, 0.5 per cent. Ri. 
Hoerde Iron Works use ie gene with 10 to 13 per 
cent. Mn; 60 per cent. spathic iron ore from 
Siegen, 20 per cent. brown iron ore with a large percentage 
of manganese from Nassau, 10 per cent. sphaerosiderite 
from the same district and 10 per cent. red iron ore from 
Spain (Somorostro). The slag contains 8.4 Mn O. 

Several years some of the Rhenish-Wesphalian iron 
works commenced successfully to produce ferro-manganese 
in blast py yey yuy ert » sold in trade bey @ per- 
centage o' per cent. of manganese. e test 
care must be observed by the selection of raw elect ; 
when ferro-manganese with a high percentage is to be pro- 
duced, an addition of pure manganese ore (pyrolusite) is 
rag oes dl to phage extent. has the. peculiarity 
to be reduced with difficulty, and it has a strong tendency 
to reoxidise. The slag contains always 8 to 14 per cent. 
Mn, sometimes 20 per cent. metallic manganese as protoxide, 
and the escaping gases of blast furnace contain also con- 
siderable quantities of sesquioxides of manganese, formed 
before the 2.5 th i pln ry ay in producing Seopee 
manganese can be easi y the escaping smoke. 
The smoke of blast furnaces producing pig ay white, 
but the smoke of blast furnaces, producing ferro-manganese, 
has a decided yellow-brown colour. Boilers and hot blast 
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for ferro-manganese with 70 per cent. Mn a mixtare of 
80 per cent. manganese ore from Canada and 20 per cent. 
from Nassau; for ferro-manganese with 50 per cent. Mna 
mixture of 50 per cent. Cartagena (Spain) manganese ore, 
and 50 per cent. from Nassau. The alloy contained Si 
0.05 per cent-, P 0.12 to 0.15 cent., C (combined), in 
the first instance, 7.0 per cent., in the second, 5.5 per cent. ; 
the slag contained 8.35 to 10.76 per cent. Mn. The Fe Mu 
specimens exhibited by the Gutehoffoungshiitte at Diissel- 
dorf contain: C5 per cent., Si 0.2 per cent., P 0.15 per 
cent., Cu 0.02 Per cent, 


The forei ese ores are procured from all parts 
of the world, oom , Portugal, the Caucasus, Canada, 
New Zealand, &e. There are exkibited by the above- named 


cent —— ores meee Huelva 
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w Zealand with 56 per cent., from 
eth. a Swedish ore (Hausmannite) 
with 50 per cent. German ores with 28 per cent. Mn 
and 22 per cent. Fe. The high price of the ores, the large 
—_ of coke and limestone used, the small output, and 
id wearing of the blast furnaces will always necessi- 
th price of ta ee ewe 

‘The 8p and ferro-manganese are exported in con- 
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furnaces and to 5 per cent. Mn, 3 to 4.5 
cent. C, P not ov over rer 0.5 to 0.8 per cent., is puddled mith 
more or less ordinary white forge pi pnd | = roduce are 
the well known good qualities o! estphalian 
boiler plates, sheets, wire, Ry omy bar on &e. We 
have already mentioned that the production of ordinary 
forge pig is comparatively small in Rhineland- Westphalia. 
The greatest es of nf Lm produced in Luxemburg- 
Lorraine and at the tte, near Peine. The mixture 
of iron ores for pean Rom white forge Merteaicag, Weskten is a 
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Canada with 53 i 
n, 


» almost exclusi 


Sen EACy soleocams, Seve Sestak cots, xe Senn’ seer 
rere Gaeees celta A ne in open air 

A visitor, competent to 
in iS thes matters, describes the deposits as follows : 
people have no ore mines but ore quarries, which supply 





Fae 


by nature, and everything tends to insure a cheap produce 
of pig.” As already related these ores contain a high per- 
centage of phosphorus, as frequently deposits of coprolites 
are found dal up with the ore, sometimes in such large 
quantities, that in the neighbourhood at Peine artificial 
manure werks have been erected. There are three dif- 
ferent qualities of ore: 1. Caleareous lump ore. 2. Ore 
produced by dressing process. 3. Small clayish ores. The 

mixture in the blast furnaces contains about 42 per cent. of 
ore No. 1, 23 per cent. of No. 2, 26 per cent. of No. 3, and 
9 per cent. of from the reheating furnaces. An addi- 
tion of limestone is not necessary. The ores contain: 

1. Clayish Ores. 2. Caleareous Ores. 


Per cent. Per cent. 

Fe 36.75 65 
Mn 3.80 4.23 
Al, 03 «.. 5.23 0.89 
CaO we 3.36 20.64 
Mg 0 ... 0.36 _ 
1.69 0.96 

SiO; ... 8.64 5.22 


The works possess three blast furnaces and sixty coke 
ovens, but as a rule only two blast furnaces are in blast. 
The first of the blast furnaces now in working has a cubic 
capacity of 7205 — my the second of 10,949 cubic feet ; 
the first furnace a ced in 1879, with an average yield of 
36.8 per cent. a consamption of coke equal to 18.3 ewt. 

per ton of pig, 765 tons of pig per week and the second 
b32 tons per week with an average yield of 36.1 per cent. 
and a consumption of coke equal to 19.76 cwt. per ton of 
pig. In the month of Junethe average output was 832 tons 


respectivel y 715 tons per week. There are two different 
qualities of pig — 
om = ) Forge 
Pig. Pig. 
Per cent. Per cent. 
ses eas 0.11 0.03 
_- os 3.84 1.68 
P oo §«=.:s BD 3.12 
ID ose = yo 0.14 
Cc 2.68 1.64 
The large outputs ‘and the very low price of the ores 
make the a very profitable one. Very likely 
the Ilsede pig will play an im  nmtrogph ve B in the Saphes- 
phorising process of Messrs. Thomas and Gilchrist. 


(To be continued.) 





PeTeRMARITZBURG.—The Town Council of Peterma- 
ritzburg have resolved to apply for further borrowing 


will be remembered, a portion of the road-bed of the New 
York, New Haven, and Hartford Railroad, near West 
Meriden, Connecticut, subsided suddenly. There have 
been thousands of cubic yards of gravel put in since that 
occurrence to replace the beds of consoli and fibrous 
peat then je yy The gravel embankment has been 
run out in width 20 ft. more than necessary for the double- 
track road, a sufficient amount of material to make a 
gradual incline like the glacis of a fort on the eastern or 
lower side of the incline. To further insure the perma- 
nency of roadway, pumping engines were kept at work for 
six days, pouring 200 gallons of water per minute on the 
gravel to produce compactness and to encourage sinking, 
if the superincambent material had not found bottom. 
The roadway was also trenched in the centre of the em- 
bankment and the trench filled with water to filter itself 
through on either side. The result of these experiments, 
added to the daily passage of trains for two months, has 
been that the total detlection from a level over the entire 
200 ft. which caved in, has been less than three-fourths of 
an inch, and the road at this point is to be now re-equipped 
with its double track, as formerly, and the crossings for a 
single track removed. 


A Novel Locomotive.—A locomotive of rather unusual 
shape is building at the Concord Railroad repairing shop 
at Concord, New Hampshire. The boiler, instead of being 
round is flat, some 2 ft. thick by 7 ft. wide, and 12ft. long, 
the tubes horizontally ; this boiler rests over the 
firebox, and in the middle of the locomotive, the engineer’s 


position ry ty a little cab, similar toa wheelhouse on a 
——. at the forward end, while the fireman’s position 
is at the o 


— end as now, the whole “ machine” being 
considerably longer than the iargest used at present. The 
inventor is a young man named Stevens, whose name this 
novel locomotive will bear. The great o' aimed at is 
economy of fuel, the boiler being flat, and covering over 
much of the firebox, while the water will in no case be to 
any great depth as now. 


Port Elizabeth.—The opinions of certain eminent engi- 
neers are to be taken on the practicability or otherwise of 

lans prepared by Sir G. Coode with reference to Port 
Elizabeth Harbour. 

Railways in Natal.—There is at last a definite 
of railway communication being ~— > ey ~ 
Durban and Petermaritzburg. ap betmeen 
over the Inchanga viaduct, so thet t the » een have been 
laid from the eoipert to a point about 15 miles from the 
city. It is ted by the contractors that the line will 





powers for 50,000/. for water works, a town hall, & 


ex 
be fully ook ty the "arst week in October. 
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THE FIRE TELEGRAPH.OF PRAGUE 
AND SMICHOV. 


Tue successful action of a fire brigade in extin- 
guishing a fire is dependent not only on the skill of 
the firemen and the efficiency of their appliances, 
but also on a sufficiently early alarm. Suey a 
serious fire could have been extinguished before it 
had become a dangerous enemy, if the fire brigade 
had arrived a few minutes earlier. It was for 
this reason that fire telegraphs have been intro- 
duced in many towns, especially in the United 
States of America. It appears that fire telegraphs 
were first proposed by Dr. W. Channing in 1845, 
and in 185] the city of Boston actually erected 
telegraphic lines to the extent of some 50 miles for 
the purpose of fire alarm.* 

The chief object in constructing a fire telegraph 
is to create means by which it should become 
possible to alarm the fire brigade at once from any 
point of the town, any person, whether practically 
acquainted with telegraphy or not, being thus able 
by means of the fire telegraph to send intelligible 
fire-messages to the station of the fire brigade. This 
object is attained by distributing over the area of 
the town a sufficient number of points of alarm, and 





the town proper or the inner town there are a 
number of suburbs in close-connexion with it. Al- 
though these suburbs are practically of the 
town, yet each of them has its own independent 
municipality, and generally carries out its improve- 
ments in its own way. Thus it came that two 
different systems of fire telegraphs have been esta- 
blished at Prague, one of them in the inner town, 
the other in the suburb of Smichov. The remaining 
suburbs are as yet without fire telegraphs; it is, 
however, expected that they will adopt the system 
of the inner town. Of the total population of 
Prague, amounting to about 240, inhabitants, 
some 170,000 live in the inner town, which covers 
an area of 1987 acres (including the river). The area 
of dry ground within the town boundaries is 1721 
acres, the remaining 266 acres being occupied by 
the river. The average density of population is 
8} yards (as compared with 13} yards in London). 
As a matter of course the density of population 
varies greatly within the town ; thus, in the Hradein 
ae maga it is about 14 yards, whereas in the 

hetto, or the Jewish Quarter, it is as low as 
34 yards.* The total number of houses in the inner 
town is 362),f representing a rated value of about 
14,500,000/. The average number of inhabitants 
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by connecting them electrically. We call “ points of 
alarm”—1. The stations of the fire brigade. 2. Auto- 
matic fire annunciators, street boxes, or fire bells. 
The number and distribution of these points of 
alarm is a matter of much importance, and reliable 
statistical data on this subject would be very useful 
and interesting. Most valuable materials on fire 
telegraphs have been collected by Mr. Fischer 
Treuenfeld,} who gives extensive data as to the 
proportion of the number of points of alarm to the 
population of various towns. Besides this. propor- 
tion there are, however, some other points of equal 
rer Thus the density of population, the 

ue of property, &c., must equally influence the 
number and distribution of points of alarm. The 
maximum average distance of a house from the next 
point of alarm has a great importance in the sta- 
tistics of fire telegraphs, and in our present descrip- 
tion of the fire telegraph of i, pe and Smichov we 
shall give as far as possible statistical data of 
importance. It will, however, be necessary to 
describe first the towns of Prague and Smichov 
themselves in order to make the iption of the 
fire telegraph more clear. We have already de- 
scribed the situation of Prague in our article on the 
new stone bridge erected in that town.{ For our 
present purpose we need only repeat that besides 


* The Mechanic’s Magazine, 1852, 347. 
+ The article of Mr. F. Treuenfeld 


lished in the Proceedings of the Society of Telogra 4 

pve An extract of it will be found in this journal 

ye sae, woes 28. Other articles on fire telegraphs have 
published by us 





been pub in vol. xxii., page 365 (American Fire 
Telegraphs), vol. xxiii., page 402, and vol. xxiv., page 135 
(the Autokinetic System). rae 


Vol. xxv., page 359. The bridge has been opened for 
traffic since that time, and bears sow the name Palacky 
Bridge, in honour of the Bohemian historiographer Palac'ry. 








to one house is 47 (as compared with about 10 in 
London). 

During five years (1872-76) there have been 147 
fires in the inner town, causing damage to the extent 
of 11,7507. The average number of fires per year 
is thus 30, and the average damage caused by them 
annually may be roughly estimated as 2350/. A 
well-trained body of firemen is kept by the muni- 
cipality, there being one central station and four 
secondary stations where this municipal fire brigade 
keepsits watch. The existing water works are only 
toa limited extent directly available for the purposes 
of fire extinguishing, the pressure of water in the 
mains being generally insufficient.t ‘The fire-plugs 
are, however, used for supplying the fire engines. 
The suburb of Smichov (Smeekhoff) is situated at 
the south side of the town (see Fig. 1) on the 
left bank of the river. It has a population of about 
21,000 inhabitants§ living in 500 houses, the average 





This is perhaps one of the most densely populated spots 
in Europe. In London (in 1871) the pers fa imity 
was 3.6 yards (Westminster, Berwick-street). It is scarcely 
necessary to add that the Jews are by no mean; co: to 
the Ghetto, nor is the Jewish Quarter inhabited ex- 
clusively by Jews. Its population consists chiefly of the 
poorest classes, and, to a large extent, of problematic 


+ In the fourteenth century, when 


Euro’ importance, there were 4000 

1000 lobeieiete in aha y ners "s pee 
‘here are at present five works supp 

inner town, some them existing since the fif 

century. -It is, however, intended them by a 

large central water works, drawing its supply from some 


purer source than the river. 
§ The statistical data of are taken from the re- 
municipality (the latest 


cords, published ann . 
comprises reaped year tern. For Smichov, however, 
no such official publication is available. 


e was a town of 
and about 


——, of — s700000. being 42. The 
area built upon is about 2, square yards, or, 
say, 560 acres, and the average density of 
tion is 12 There is no professional fire 
brigade at Smichov, but a number of voluntary fire 
brigades exist, and a constant watch is kept by 
voluntary firemen at the town house. The water 
works of Smichov, although of recent origin, are 
insufficient in point of pressure, the town reservoir 
being about 20 yards only above the level of the main 
streets. There is a large number of importrnt 
factories at Smichov, some of them of a dangerous 
character, and an efficient means of fire protection is 
thus even more necessary at Smichov than at 
Prague. We shall now describe in detail both 
systems of fire telegraphs, beginning with that of 
Prague. 

Tae Fire TELEGRAPH OF PRAGUE. 

The System.—As to the arrangement of the lines 
the radial system has been adopted, but it is in- 
tended to connect the ends of the radial branches 
and thus to make the system one of loop lines. “In 
working the lines a constant current is employed, 
its chief advan being that it is self-con’ g- 
Any accidental breakage in the continuity. of the 
lines announees itself immediately at the stations of 
the fire brigade. Fig. 1 is a plan of the lines and 
the alarm points, the street boxes being shown by 
black circles, the stations of the fire brigade by 
black rectangles. From the central station six 
radial lines are carried through the town. Each of 
these lines comprises a number of street boxe, 
which will be described hereafter. The first 
sixth lines pass through secondary stations, from 
which branch lines are carried to the next towers. 
In some of the water works or in the dwellings of 
those in charge of them, alarums are placed which 
are included in the circuit of the street lines. 

The Lines.—The total length of lines (including 
branch lines) is about 20,000 yards, or nearly 12 
miles.. Thus there is one yard of line to 416 square 
yards of area, or, say, one mile of wire to about 
140 acres, Galvanised iron wires, 3 millimetres in 
thickness (11 B.W.G.) have been used for the street 
lines, whereas Hooper’s core is used to carry the 
branch lines up the towers. The street lines are 
carried along the first and second stories of the 
houses on insulators placed about 10 yards apart. 
Only at a few places, where the line had to be 
carried along gardens, telegraph posts have been 


The Street Boxes.—The number of street boxes 
er established was 40, but one more will be 
fixed before long. We shall, therefore, suppose 
the actual number to be 41, and as there is one 
central station, besides four secondary stations, the 
total number of poiats of alarm is 46. ©": * 

From Fig. 1 it will be understood that these points 
are not at equal distances on both sides of the river, 
this inequality being in accordance with the difference 
- _ density of population on the right and lefé 

nk, r 

In the Table on the next page all important sta- 
tistical data will be found; the number of inhabi- 
tants, as given in this Table, refers to the year 1877 ; 
it must, however, be borne in mind that the number 
of population in the inner town is only very slowly 
increasing, thus the —— of to-day will not 
much differ from that of three years ago.* 

The proportional numbers referring to the total 
area of the town have been given for the sake of 
comparison, should these data be compared with 
those derived from other towns. ‘The areas of 
towns, as found in statistical publications, generally 
include the areas of the respective rivers. For our 
purpose, however, the data referring to the dry 
ground only are more correct, for it is this area 
only that requires protection by fire telegraphs, 

It appears from the Table that one point of 
alarm protects on an ave an area of 180,000 
square yards, or 37} acres. On ve bank of 
the river one point covers an aréa of 30} acres, 
whereas on the left bank as much as 62 acres 
are protected by one point of alarm, This is in 
accordance with local circumstances. On the left 
bank of the river the’ population is less dense, 
and large gardens are general, whereas in the 
crowded quarters on the right bank: is much 
more valuable,t and fires are there highly dangerous. 
The average maximum distance of any house from 


# The restricted locality of the inner town does not 





forced out into the suburbs. 





The average house rent on the right bank is double 
this oe the ott 7 


allow an increase to take place, the surplas being constantly — 
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NuMBER OF Average One Point TO 
Number (Number Maximum One Point 
LOCALITY. Eabsttinite | HEerses | an | ‘Waluo of : —~, a Value 
(in 1877). |(in1877). Houses. | Stations | girooy | Total | from the | In. Square |, (Houses 
reid of Fire ene Points of ‘next Point Rha Honses. as cres. only). 
Brigade. Alarm | of Alarm. P 
2 00 46 in ; 3679 79 66 | 43 sis, 000 
I ladi i 169,258 | 3629 1987 14,500,000 5 41 i ; 
laner ae lary paw § Hy pac hog Ss 169,258 | 3629 1721 14,500,000 5 41 46 373 3679 79 181,092 at 315,000 
ht bank* (town quarters I., II., V. 140,306 2878 1099 12,700,000 3 33 36 337 8897 80 147,796 30: 353,000 
Eh bank* (town quarters III., IV. 28,952 751 622 1,800,000 2 8 10 481 2895 75 960 62 180,000 





the adjacent point of alarm is 373 yards, which seems 
to bea suitable amount.* ‘The mean distance of the 
street boxes from each other along the line is about 
500 yards, Thus the maximum average distance of 
any on situated in the line circuit from the next 
street box is 250 yards. If we take the probable speed 
of a man running through a crowded street as two 
yards per second, the distance of 373 yards will be 
covered by him in 186 seconds, or, say, in 3 minutes. 
If the way is free, this time may be reduced by one- 
half. The average number of houses protected by 
each point of alarm is 79 with a population of 3679 
persons, and representing a value of about 315,000/.+ 
According to the statistical data given above, the 
annual damage done by fires averages 23501., or, say, 
30/. for the 79 houses, As the ave number of fires 
is about thirty annually, it is probable that some 
forty alarms will be given (including. false alarms 
and fires announced from the suburbs), thus, on an 
average, less than one alarm would be given on each 
point annually. 
(To be continued.) 





JAPANESE METALLURGICAL 
PROCESSES.—No. VII. 
By Epmunp F. Monpy, F.C.S. 
CoprER—continued. 

Tae next works which we shall consider are some 
of those in the provinces of Echizen and Lida, 
which were visited in the summer of 1876 while 
on a journey from Osaka to Tokio. There are a 
few features about these works and mines, as well 
as about the country through, which tend 
to increase the interest attached to a description 
of them. In the first place there is reason to 
believe that these provinces possess considerable 
mineral wealth, of which very little is known, 
even to Japanese officials. The writer, who was 
the first foreigner to travel across the country from 
Ono in Echizen to Taka: in Hida, was informed 
that up to that date the mines along the route 
had only once been inspected by the officials of the 

i Department, notwithstanding that one at 
least of the many workings is of considerable im- 
portance and antiquity, a statement fully borne 
out by the scanty information which the writer 
found to be obtainable from that department. 
There is reason to believe, however, that the 
mines and works of Echizen were in higher 
repute formerly than now, as in Japanese re- 
cords this province is frequently mentioned as an 
important copper-producing district, and their de- 

ence is no doubt due to the extremely hilly 
nature of the country, the bad roads, and the conse- 
quent difficulties in transport; obstacles felt much 
more severely at the present time than in the old 
feudal days when competition was practically un- 
known, and wage were much lower than now. 

Echizen lies about midway along the west coast of 
the main Japanese island (Hondo), and to the north- 
east of the province of Omi, which contains Lake 
Biwa, The chief or outlet for the produce, not 
only of Echizen but of a large extent of country 
along the west coast, is Tsuruga, a large town of 
some 12,000 inhabitants, and one of the chief ports 
of Japan. Here merchandise is received, to be 
— into junks or conveyed vverland a distance 
of fourteen miles to Shiwotsu at the extreme 
~ oe ww | of on = From Shiwotsu a 

g is kept up with the town of 
Otsu, at the extreme southern end of the lake, a 
distance of about 50 miles, formerly in junks but 
now in steamers, th of somewhat rude con- 
struction. From Otsu the goods were formerly con- 


to Mr. this distance at 
Frankfort-on-the-Main is about 600 yards. e 
+ This is the value of houses only, calculated from the 





* Dry ground only. 


veyed to Kiyoto, a distance of about 7} miles, over a 
stone tramway in two-wheeled carts drawn by bul- 
locks, or weretaken to Fushimi, about 10 miles distant 
from Otsu, and thence conveyed another 25 miles by 
boat down a rapid and shallow river to Osaka, and by 
open sea to Hiogo, It will be seen that this route 
possesses many advantages for the passage of 
goods from one coast to the other owing to the 
existence of the lake and river, leaving —e about 
24 miles of land transport, in which distance 
but one hill of importance is met, namely, Fuka- 
saka-toge, a of about 800 ft. to 900 ft. elevation 
above Lake Biwa, and lying about midway between 
Shiwotsu and Tsuruga. 

At the present time a railway connects Otsu with 
Kiyoto, Osaka, and Hiogo, and it is intended to 
extend this over to Tsuraga, while another line is 
to run from Otsu round the south of the lake and 
thence some distance up the middle of the country 
on the south of these provinces. When these ex- 
tensions are carried out there can be no doubt that 
the increased facilities afforded will produce very 
beneficial results on the numerous mines and works 
in Echizen and adjacent provinces. 

From Tsuraga to Asadzu, the next 34 miles of the 
journey to Ono is over the main west coast road, 
the Hokurokudo, and notwithstanding that it con- 
nects many important towns along this coast it is by 
no means an easy one for the traveller. As far as 
Imajo, 15 miles distant, it is ragged, narrow, and in- 
tercepted by several hills, one of which Osaka-toge 
has a rise of some 600 ft. and another, Kinome-toge, 
about 1100 ft., the summit having an. elevation of 
2000 ft, above the sea and 1600 ft. above Imajo. 
From here to Asadzu, a distance of 19 miles, the road 
though rough is fairly level, only one small hill, 
Jentbbene helen encountered in the whole journey. 
This road passes through several towns and villages, 
the chief of which is Fuchiu or Takefu, a large and 
important town of upwards of 3000 houses and 
12,500 inhabitants. It has a poor-looking en- 
trance, but on turning sharply round op to the left 
the town is seen stretching away a long distance in 
front in the form of a broad straight street lined 
with shops on both sides, with a stream of clean water 
flowing down the middle from end to end, through 
a channel made of stone facings. 

One of the chief industries of this town is the 
manufacture of knives, scissors, hoes, agricultural 
implements, and other articles of ironware, a very 
large number of shops being devoted to this manu- 
facture. Mosquito nets, r, hemp, and hempen 
_ are also specialities ; the town has a very large 

sh market as well asa large number of shops 
for the sale of foreign articles. 
Asadzu is some eight miles beyond this, while 
two miles further on another important town, 
Fukui, is reached. From Fukui a road leaves the 
Hokurokudo for Ono, but for the foot traveller a 
convenient short cut leaves Asadzu, and joins the 
Fukui road some six or seven miles from Asadzu, 
the distance from Asadzu to Uno by this road being 
about 22} miles, On looking at a map of Echizen 
it will be seen that the general direction of the road 
from Fukui to Ono liesalong the valley of the River 
Asuwo or Ashiwa, and as a consequence few hills 
are encountered in the journey thither; the road, 
however, is rough and narrow for a good portion 
of its length, and is only suited for packhorse and 
foot traffic. 
From this brief sketch of the road connecting Ono 
with Tsuruga, and thence with Osaka, Kiyoto, and 
Hiogo, it will be seen that it is long (564 miles to 
), and beset with many difficulties in the way 
of cheap and easy transport, which will to a large 
extent disappear when the’ railway tem has 


tion), and branch lines carried up the coast so as 
to include the large and prosperous towns of Echizen 
and Kaga, to the advantages of which the Japanese 
are already fully alive. 

Ono lies on a small plain entirely surrounded 
by mountains (excepting perhaps the compara- 
tively small area h which the river flows), 
the highest of which are those towards east, 
north-east, and south-east, and including the 
famous Hakusan or Shiroyama (White Mountain), 
so called from its all but perpetually snow-capped 
peak. Into the heart of these mountains the next 
stage of our journey carries us. Leaving Ono, 
a walk of about four miles over a delightfully 
fertile plain called Kinomoto-no, brings the tra- 
veller to the village of Kinomoto, at the foot of 
the pass of Sasamata (Sasamata-toge), a pass four 
mileslong from Kinomotoon the one side to Sasamata 
on the other, and rising 1940 ft. above Ono, and 
1200 ft. above Nakajima, a village two miles beyond 
Sasamata, from which an excursion to the first of 
the mines visited in this province was made. In 
this pass we meet with the first really serious draw- 
back to the economical working of the mines be- 

ond. The ascent has to be made over masses of 

roken rocks, water-worn boulders, and along water- 
courses, and the descent is very little better, so bad 
is it that it is doubtful whether packhorses could 
carry loads more economically than men. In this 
district the inhabitants may be seen preparing large 
quantities of horse-chestnuts for food, a circum- 
stance that may in itself be taken as evidence of 
the difficulty of communicating with the outer world. 
As this preparation has been attempted by Flandin, 
Belloc, and others (see Watt’s ‘“‘ Dictionary of Che- 
mistry,” vol. iii., p. 172), it may be interesting to 
note the Japanese method of preparation as witnessed 
by the writer. 

The chestnuts are first exposed to the sun long 
enough to allow the outer husk to be easily removed, 
and are then broken up into small pieces, when they 
are again exposed to the sun until dry enough to be 
easily reduced to powder by pounding with a smooth 
boulder. This powder is then placed in a cloth, 
dish, or tray, and immersed in a running stream of 
water for at least twenty-four hours, By this means 
the fine particles of the inner coating (¢es/a) are 
carried away by the current, and at the same time 
the bitter substance. is dissolved out. After this 
the remaining meal is gathered up, boiled, and served 
up as peas-pudding is in this country. 

At the village of Nakajima many of the ivha- 
bitants were engaged in the manufacture of paper 
from the leaves of the paper mulberry tree, but 
beyond this the inhabitants are merely a small com- 
munity of agriculturists and miners, and the appear- 
ance of a foreigner in their secluded retreat gave rise 
to considerable commotion. It would be ingratitude 
on the writer's part if he were to neglect to refer in 
this place to the extreme kindness shown him in his 
several excursions into the interior, more especiaily 
in those parts of the country far removed from the 
money-grasping and seafaring life of the foreign 
settlements, and on no occasion was this genuine 
hospitality and kindness, which is inherent to the 
Japanese people, made more evident than on the 
journey through Echizen, Mino, and Hida. A 
reference to this subject is desirable, if only to 
correct the very erroneous but still very common 
belief in this country in the us character 
of the Japanese, a belief based upon events con- 
nected with our early intercourse with Japan, but 
which is so utterly at variance with their true 
character that no effort should be spared to remove 
it. There is not the slightest doubt that travellers 
in Japan will ever find that civility, and a con- 
siderate regard for the habits and customs of the 
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sure safegards against offence, but are certain 
and ready passports to the very hearts of a people, 
who for théir kindness and consideration - for 
strangers are gy rnc Before leaving Ono the 
writer had been favoured by the Kocho official 
(local magistrate) with a list of the mines to be seen 
in the journey through Echizen, as well as introduc- 
tions to the owners and the Government officials at 
each village; in addition to this a letter was for- 
warded to apprise them of the intended visit, so that 
at each village he was met by officials at the points 
of the road where their jurisdiction commenced, and 
conducted to prepared quarters, either at the Govern- 
ment office, or in the best hotel available. 
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Mejetinng : the Art of Extracting Metals from their 

Ores. By Joun Percy, M.D., F.BR.S., F.G.8. Silver 

and Gold. Part I. With numerous Illustrations on 

b ince mostly from Original Drawings. . London : John 

urray. 

Tur book before us is one with which it would be 
most difficult to deal in detail within the limits of a 
review. Dr. Percy says in his preface that: ‘ Of 
‘all branches of metallurgy that of which silver 
‘‘ forms the subject is, in my opinion, the most ex- 
‘tensive, the most varied, and the most compli- 
‘‘ cated,” and as a result of this, any work deal- 
ing with thé metallurgy of silyer as completely 
as is done in’ the work now under notice, must 
necessarily coniprise almost innumerable branches 
of inquiry, most of which it would be impossible 
even to mention within the space at our di 
Fortunately, however, in the present case, detailed 
criticism is practically unnecessary, The works of 
Dr. Percy are above all things characterised by their 
thoroughness, and in this respect the volume before 
us certainly forms no exception to those which have 
preceded it. No writer is more careful as to his 
facts than Dr. Percy, and none with whom we are 
acquainted possesses a ee pore of setting 
forth these facts clearly and tersely. 

The volume before us is the first of two which 
will be devoted to the metallurgy of silver and gold, 
and commencing with some brief historical notes, 
followed by a short section on the physical pro- 
perties of silver, it proceeds to deal with its subject 
under six principal heads: namely, the chemical 
properties of silver ; alloys of silver ; ores of silver ; 
silver assaying ; the separation of silver from 
metallic copper by liquation processes; and silver 
smelting. ‘This last important section is itself 
divided into three sub-sections, viz., the smelting of 
ore containing silver chiefly in the metallic state ; 
combined silver and lead smelting ; and amalgama- 
tion, or the extraction of silver from its ores by 
means of mercury. There is also a brief appendix, 
containing some notes on silver ores in New South 
Wales, and on some alloys of silver. As will be 
seen from this summary of its contents, the volume 
covers a wide range, and every praise is due to its 
author for the manner in which he has ed to 
lay such a vast mass of information so concisely 
before the student... As in Dr. Percy’s other works, 
the illustrations —of which there are nearly a hundred 
—are admirable for their clearness and accuracy, 
while the typography of his work is excellent. 


Sewers and Drains for Populous Districts; with Rules 
and Formule for the Determination of their Dimen- 
stons under ali Circumstances. By Junius ADAms. 
Illustrated. New York: D. Van Nostrand. 

Mr. Adams is the chief engineer to the Board of City 

Works and consulting engineer to the Board of 

Health, of Brooklyn, and he informs us in his pre- 

face that the work before us embodies the principles 

and practice of town sewering, which have been 
found so successful in the case of Brooklyn itself, 

These principles. are, he states, based upon the ex- 
rience of leading English engineers, such as Sir 





oseph Bazalgette, Mr. Thomas Hawksley, Mr. W.|¢ 


Haywood, Mr. Rawlinson, and others, to whom he 
tenders his acknowledgments. 

Chapter I. of Mr. Adams’ book is an introductory 
one, and commences with some notes on some of the 
different modes of disposing of sewage which have 
been adopted or proposed in ancient and modern 
times, and it then proceeds to enumerate the points 
which have to.be taken into consideration in arrang- 
ing the drainage of any i district, these 
being, the area, physical outline, and controlling 
features of the district ; the desirable depth of the 

i ; the rainfall of the district and its distri- 


drainage 
bution; the character and extent of the water! Of 


supply ; and the final disposal of the sewage. Each 
of these points is dealt with by our author concisely 
ge Segoe chaper deals th 
next r with the preparation of 
sewerage plans, and treats at considerable length on 
the various formulz for calculating the flow of 
water through pipes and sewers, and their applica- 
tion to determining the sizes and inclination of 
sewers of different forms to be adopted under 
various conditions. Chapter If]. treats of the 
materials used in sewers, and their application, the 
information given in this chapter respecting 
the characteristics of different classes of drain pipes, 
their strength, &c., being particularly full and in- 
teresting. Of concrete sewers, such as are used in 
Paris, Mr. Adams speaks with approval, and he also 
reports favourably on the use of cement pipes, 
some 168 miles of which have been laid in 
Brooklyn, where some have been down twent 
years. The final portions of this chapter deal wit 
the practical construction of sewers, their founda- 
tions; the form of junctions, manholes, street basins, 
tide valves, tank sewers, storm and overflow sewers, 
&c., the remarks on. these various subjects being 
accompanied by numerous well-executed engravings, 
In Chapter IV. Mr. Adams enters upon the much 
discussed question of sewer ventilation, and he re- 
marks that many complicated and expensive ex- 
pedients have in some instances been resorted to 
effect what will under a proper system of sewage 
construction take care of itself. Our author ex- 
— a doubt whether the poisonous emanation 
rom sewers is ‘‘ an actual from the fact that it 
‘* deposits itself upon solid bodies, such as the walla 
‘“‘of a room or on clothing, although the air of the 
‘‘ former may have been repeatedly renewed and the 


‘‘ latter well shaken and ventilated.” The com- 
bination of this emanation with certain —such 
as carbonic acid, marsh gas, sulphuretted hydrogen, 


&c.—found in ae pee ster = - known as 
“sewer gas,” but respecti really deadly con- 
stituent in this ‘‘ sewer cas? we are as = without 
any accurate scientific information. . Adams 
reviews in turn the expedients which have been 
proposed for effecting the ventilation and purifica- 
tion of sewers, such as exhaust fans, furnace seer 
the employment of chemicals, &c., and he exposes 
their weak points, arriving ultimately at the con- 
clusion that sewers can be best ventilated by simply 
providing manhole shafts at not less than 100 ft. 
intervals, these shafts been closedby« perforated 
covers of such construction that the openings do not 
become clogged. neti 

» The final portion of the chaptefnow under notice 
is devoted to -**House D ,” and is naturally 
an important one, In the arrangement of house 
drains, Mr. Adams advocates the systems which 
are now generally adopted here in the best practice, 
and he particular] ts out the importance of 
the thorough ventilation of such drains. Respect- 
ing this he remarks that for “one individual 
‘* poisoned by gas generated in the sewers of a proper 
‘s water-carriage system, there will be scores poisoned 
‘“‘ by the foul air from unventilated house drains and 
‘‘ pipes,” an expression of opinion with which we 
entirely agree. Our author is also a strenuous 
advocate for first-class workmanship in house 
drains. As regards materials he expresses a — 
preference for cast-iron soil pipes over those of lead, 
while he also advocates the use of cast-iron drain 
pipes instead of stoneware anywhere within the 
walls of a house, or in fact for connexions with 
the main sewer. The cast-iron pipes should have 
their joints made with lead and not with cement. 
Criticisms of different forms of traps and closets 
bring this chapter to a conclusion. 

The remainder of the book is occupied by an 
appendix containing an abstract of the paper read 
by Sir Joseph Bazalgette before the Institution of 
Civil Engineers on the main drainage of London; a 
A pe vemees a for the building of sewers founded on 

e experience at Brooklyn ; ‘and descriptions of the 
clays used and manufacturing processes adopted by 
the Akron Sewer Pipe Company, of Akron, Ohio, 
and by Messrs. G. W. Rader Co., of New York. 
Altogether Mr. Adams has produced a very useful 
volume, and which possesses a special interest for 
English engineers, describing as it does some of the 
best practice on the other side of the Atlantic. We 
— that the typography and engravings are 
excellent. 
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(Continued from page 165.) 

In 1886... ans Clinton —— the Erie 
Canal from dgon river to Lake Erie, and 
made available the rich virgin soil of Western New 
York, and the almost plains bordering the 
Great Lakes beyond, It was the signal for such a 
rush of immigration that had never been expe- 
rienced before, nor since, till the amazing changes 
which are now taking place, The two epochs 
supply a singular perl in the move- 
ment, and may per give a clue to results of 
the present rush to the new wheatfields of the north- 

then as now, there was 

at home, and public at- 
to the possible 

t liberate from em- 
barrassment the interests of cultivators of the 
soil, Then as now, a vast area of wheat land was 
suddenly opened up to farmers almost as a gift, to 
whomsoever chose to come over and cultivate it. 
The first impulse made New York a e wheat- 
raising and exporting state, and more slowly the 
new districts to the west, some years elapsing be- 
fore these raised more than the supply of their own 
wants. Meantime all alike increased in population, 
in wealth, and possibly in the extra requirements 
that increase with wealth, in addition the de- 
mands of the larger population. The centre of the 
wheat - exporting district moved slowly west, till 
at last New York ceased first to have any. surplus 
to export, and then in turn to become an importing 
state, and as these imports increased, by a law 
which seems somewhat inexplicable, but is never- 
theless the usual result as the people became accus- 
tomed to imported grain, so did their own produc- 
tion decrease. The present population of the state, 
estimated at 5,000,000 souls, consumes, according to 
the icultural Bureau, at Washington, about five 
b ae head, whilst the annual yield of wheat, 
now about 9,000,000 bushels, has fallen off 
3,000,000 bushels since 1870. Deducting the 
amount used for seed, New York now supplies 
only one-third of. her consumption, and requires 
17,000,000 bushels.to. be annually brought in, 
Meanwhile the impulse given to the settlement of 
the western lands having set in, immigration and 
natural increase were over the great prairies 
of the west, and bringing into cultivation whole 
districts, the very, names of which were unknown 
fifty.years since. It took some time to supply their 
own wants, and the crowds coming in yearly, but 
who at first were non-producers. It occupied a 
few years after this to supply the ring demands 
of the Atlantic States now dependent upon 
western wheatfields for the greater proportion of 
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of this year France imported 558,175 tons of iron 
these minerals 176,179 tons came from Algeria. 


their food, and after this their granaries were avail- 
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able for foreign exyortations, and the supply of 
European deficiencies. 

The growth of population and area under cultiva- 
tion of the states opened up to immigration by the 
Erie Canal in the firstinstance, is a marvellous study 
as affecting the emery of the day. In 1830, five 
years after ‘‘Clinton’s Folly,” as his detractors 
named it, was completed, Wisconsin, the furthest 
west of those states directly brought into cultiva- 
tion at that period, contained 5318 people. In thirty 
years her population was 775,881. Indiana, nearer 
to the market, in in the same period from 
24,520 to 1,350,428. In 1838 Chicago, the capital 
of Illinois, between the other two states, exported 
for the first time 78 bushels of wheat, her first 
annual —e. Next year it was 3678 bushels, 
then 10,000, and in 1860 it had grown by geome- 
trical increment to 16,054,379 bushels of different 
cereals exported as the surplus for the year. In 
1879 the produce and provision business of Chi 
was again unprecedented in every article. e 
receipts for the year were 3,190,000 barrels of 
flour, 30,000,000 bushels of wheat, 63,000,000 
bushels of corn, 18,000,000 bushels of 6,345,000 
hogs, and 1,083,000 head of cattle ; and Milwaukie, 
the rival city of Lake Michigan, the capital of Wis- 
consin, was not very far behind in most of these 
items. Within the last ten or fifteen years a mar- 
vellous aa oe of farming land has been going 
on in these North-Western States, and thousands 
of acres have been a into cultivation, which 
are producing almost fabulous quantities of grain. 


New conditions diml ey ys in th 
United Kingdom voice fh the bel teith end 
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we are as yet only on the thresto'd of the vast de- 
velopment that is more, than threatened. The 
North-Western States of the Union and the Prairie 
Provinces of Canada have been pointed out by the 
Duke of Beaufort, Earl Dufferin, Mr. Walter, of the 
Times, and other leading authorities as the future 
granary of the world. The crops ripen quickly, 
with almost a certainty of fine weather for the 
harvest, which coupled with the perfect machine 
employed, with steam transport by sea and land, 
place it out of the power of English agriculturists 
to compete with the growers of wheat in this vast 
area, nearly the size of all Europe. The distance 
difficulty and the cost of carriage may still enable 
English farming to be maintained, but as far as 
cereals are concerned the competition must be 
carried on with the produce of these wheatfields as 
—— factor to be taken into the account. 
e advice tendered by Mr. Mechi and others is to 
turn the attention of the home agriculturists to 
meat raising and other items in which American 
competition is not so severe. But precisely the same 
conditions are at work effecting a revolution in these 
branches of the farmer's business. The cattle trade 
across the Atlantic within the last four years has 
grown from nothing to an extent which has already 
affected the market, and which is yet in its infancy. 
Twelve states in the Republic are credited in the 
official returns with 19 ion head of cattle, eleven 
states have 20 million hogs, and nine states have 
24 million sheep, the great majority of all these 
having been acquired within recent years. In 1878 
the United States have exported nearly 10,000 tons 
of butter, over 55,000 tons of cheese. The in- 
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crease in some branches of this food business is so 
great and has been so rapid that it is pomeraty 
staggering. In 1851 the number of hogs killed and 
barrelled for export, packed as it is called, in Chicago 
was 22,000. In ten years it had increased to 500,000. 
Another ten years, in 1871, the number had more 
than doubled to 1,200,000, and in 1878, 4,600,000 
pigs, or over 400,000 tons, were slaughtered for 
market in the thirty packing houses of Chicago 
alone. The total hog crop of the United States and 
Canada from November 1 to March 1 of the three 
last years has been 6,457,698, 8,007,694, and 
9,124,886 in numte,, the animals averaging ten to 
the long ton. This is exclusive of what is called 
the summer packing from March 1 to October 31, 
which this Jast year in the United States alone was 
3,883,215. Last.year, 1879, in every branch of 
farming production, was by far the most prolific that 
the United States have enjoyed. The ee of 
wheat is estimated to have been 441,300,000 bushels, 
nearly 12 million tons, and next year this quantity 
will probably be very largely increased, as besides 
the new land rapidly coming into cultivation 
throughont the Obio Valley, in Indiana and Illinois, 
now old states, the farmers have sown from 50 to 
100 percent. more acres in wheat than there were 
last year, Cotton has now ceased to be king in 
America, and now stands fourth in value. From 
the official reports of the Agricultural Bureau, the 
corn crop of 1878 was worth 480,643,400 dols. ; 
wheat, 394,695,775 dols,; hay, 271,934,950 dols. ; 
and cotton, 220,446,288 dols. ‘Sip 

Vast as this producing power is, it would seem, 
judging from the European deficiency of 1879, that 
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there is an ample market for the vast food ucts 
of the American continent. Who then shall say 
that this marvellous development of agricultural 
wealth has been unnecessary, and that it has not 


been in the interest of humanity, of progrest, 
and of national. well-being? Who ill admit 























that it would have been better that these Trans- 
atlantic supplies should not have come to hand to 
save England from starvation, than that one or 
two classes of the nar ygene f should have been 
temporarily embarrassed, and who would doubt 
that if the prices of agricultural produce should be 
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still further reduced and the quality improved, it 
would not be an inestimable boon to the world at 
large, to Europe and Great Britain especially? And 
this is precisely what is probable in the future. 
The influences that have kept down the prices in 
England in spite of the failure of the harvests are 
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working with accumulating and their full 
force i not yet been caaiiet ’ The deprecia- 


tion in value, acceptable to the food buyers, but 
ruinous to the food producers in England from the 
competition of the United States agriculturists, 
must be more marked, and much greater when the 
new districts now opening out are fairly launched 
into the market. The vast wheatfields of Minnesota 
and Dakotah have scarcely yet poured out their 
treasures to European consumption, the communica- 
tion to the Fass rolling prairies of Manitobah, 
larger than France and nae together, is still 
indirect, expensive, and scarcely available for heavy 
freight, the immense north-west territory of Canada 
for the present is totally locked up, and a farm of 
200,000,000 acres available for settlement awaits 
the opening of the Canadian Pacific Railway to 
sp over the markets of the old world the teem- 
ing agricultural treasures of the new. ‘ Should this 
enormous Canadian wheat garden,” says the New 
York Sun, “be successfully cultivated, ite annual 
crop wouldcome into the business and interests of the 
entire globe with a revolutionary force and masterly 

wer, heretofore unknown to trade and finance.” 

. T. Barnum, in the New York Times, makes the 
statement that he and his brother raised oxen on 
their ranch in Colorado until they were four years 
old for 16s. per head, and that on a large scale it 
can be done for 12s., and the net result of all the 
evidence that can be produced goes to show that 
wheat, which cannot be raised in England at less 
than 6s, per bushel, can be raised on the prairies at 
2s., and that whilst butcher's meat costs 74d. per 

und to produce in Great Britain, it has already 
Seen sold wholesale in London from Canada at 6}d., 
and can be delivered at 53d. with a fair margin of 
profit to all interested. 

And who in Great Britain will suffer by the in- 
evitable reduction in the more important items of 
the national food requirement? Certainly not the 
great masses of the labouring population who have 
nothing to sell bat their hand labour, and whose 
families heretofore have seldom seen butcher’s meat, 
and not always bread; not the mechanic whose 
daily wages will go so much further in purchasing 
the necessaries of life, and may now leave some- 
thing for its comforts; not the student, the clerk, 
or the curate, the man of fixed income and small 
means, whose brain has to feed him, and who has 
hitherto found out that brains alone yield but a 
sorry sufficiency for a family ; not the manufacturer 
whose better fed and better provided employés 
will be more contented and profitable as they are 
more, prosperous; and when they accept and bend 
to the changes that are inevitable not the tenant 
farmer, whose employment destroyed in the old 
world will make him a landlord in the new, nor 
the owners of the land of England whose acres 
slowly, perhaps, but certainly are increasing each 
year ia value, and becoming with every advance in 
the world around more desirable, more remunera- 
tive, and in every aspect the most enviable, the most 
honourable, the grandest possession to which a 
millionaire can aspire. The wail of the tenant 
farmers, for the loss of their profits, nor of the 
landlords either whose farms cease to be in request, 
is not sympathised with by the world of workers in 
the cities, the mines, the manufactories of Great 
Britain, and the great bulk of the population regard 
with indifference, at least without much regret, a 
movement destined to help England forward as the 
great mart and workshop of the world, even though 
it —— entirely the position of the landlords and 
ruins their tenants. e antagonistic interests of 
the cultural and the manufacturing classes is no 
new g, the consumers and producers, the buyers 
and sellers cannot be expected to have much in 
common when the profit upon the ultimate product 
of the labour of both has to be divided between 
them, and one can only gain by the decreased pro- 
portion allotted to the other. The questions now 
at stake are really very similar to those formerly 
embraced in the agitation of the Corn Laws. Then 
as now the relative value of wheat and land was 
the base of discussion, then as now those instru- 
mental in reducing the price of the former were in 
conflict with those aiming to maintain the value of 
the latter, then as now the interference threatened 
with the landed interests was distasteful to those 
who believed themselves about to be injured by the 
operation; now, as it was then, great changes will 
undou take place, and perhaps few of those 
most alarmed by the present prospects will find in 
the that any serious injury has been done 
to their own position or property, whilst thousands 








have benefitted from the results obtained which 
have marked a step forward in Go greene of the 
world, an ultimate improvement and development of 
mankind. 


In the earlier part of this century French and 
German workmen often paid not more than one-third 
the amount for their food that the English artisan 
had to disburse, and in the conflict between land 
and labour, all the advantages were with the former. 
Slowly and by degrees this has changed. Within 
the last fifty years a marvellous system of railways 
has covered the country and revolutionised society. 
Manufactures, mills, machinery, and mining have 
been stimulated in every way, and established in 
every available locality. The production of coal 
and iron, and manufactured in every branch, 
has increased amazingly. London and all the large 
towns have at least quadrupled in population and 
wealth, and an army of men are now employed in 
the thousand operations this development has 
brought into existence, but the number and con- 
dition of those dependent upon the land has not 
correspondingly advanced. ‘The agricultural classes 
have not kept pace with the urban population, and 
what seems paradoxical, although everything raised 
from the land has become marvellously more in 
request, the profit derived from its working has not 
been enhanced. The producers of food at one time 
exceeded in number the simple consumers. Even 
London was so close to the fields and gardens 
that many of its inhabitants partially at least sup- 
plied their own tables. Now 4,000,000 people are 
enclosed, who practically produce none of their 
necessary food, and even those on the outside of the 
circle are separated from the producing country by 
a broad belt of villas and country houses which in 
turn supply little of their own consumption. The 

rocess that has been going on tells in three dif- 
erent ways upon the agricultural interests of the 
district. ‘The ulation is very much larger, and 
the gardens ht elds that formerly supplied their 
wants are laid out in squares and streets, and have 
become a part of the city; secondly, the improved 
state of things, better knowledge of hygiene, ad- 
vanced taste and general refinement demand more 
room per head than was formerly deemed necessary ; 
and thirdly, with larger means more luxury in 
rsonal outlay has become the rule. People live 
Dotter, consume more individually, and require a 
larger supply of food produced at a distance with 
rhaps less regard to its economical employment, 
Their whole style is more expensive, they occupy 
larger houses, with more space and better sur- 
roundings, streets treble the width, houses not so 
high and covering more ground, built back from 
the street with more room at the rear, and ampler 
spaces round them, Then in the house is now 
distinct from the shop, the store, or the factory, and 
all these in sympathy with the house expansion are 
larger, more roomy, lighter, better, and afford greater 
accommodation. It is not altogether the wealthier 
classes to which this applies, to all the boon of greater 
elbow room, more light, better living has been ex- 
tended. Suburban trains, broader thoroughfares, im- 
provements in transportation, in police, in facilities of 
all kinds have spread the town population over the 
surrounding country, and London quadrupled in 
population, has increased its diameter over fivefold, 
a its area thirty fold. Every other large town, and 
many of the smaller ones have done the same, and 
spreading themselves over an immensely wider area 
have displaced from agriculture an acre of laud for 
every rood they formerly occupied. Nor is this 
luxury of room confined to any one class or any single 
locality. The country houses of the gentry may not 
individually be larger than they were, but they are in- 
finitely more numerous, and in addition to these, a 
broad cluster of villas, surrounded by lawns and 
pleasure grounds, encircles all our towns, and which 
are inhabited for the most part by men who fifty 
ears since would have dwelt over their business or 
ve lived inarow. Large belts of land have been 
abstracted from farming in addition for the rail- 
ways, for the fine avenues that have superseded the 
old lanes and roads of our forefathers, for public 
parks and gardens, for the numerous public institu- 
tions, schools, asylums, cemeteries, and public 
resorts which dot the country in every direction, 
and all this has been abstracted from the agricultural 
area of the country, and diminished the space avail- 
able for farming ions. Nor is this tendency 
to encroach upon the bucolic domains in any way 
iminishi The growing wealth of the many and 
the more tened views of all tend to the ex- 
pansion of area required by every class, and whilst 


. 
. 








the merchant leaves his office for the house in the 
country, the clerks disperse by rail or steamer or 
omnibus to their homes in the suburbs, whilst the 
mechanic avails himself of the morning and even. 
ing train to reach his work in the city, leaving the 
airy cottage with its little plot of grass for the 
childre n, to make his home happier outside of 
the sound and dust and dirt of the grimy factory. 
The higher the step in the social scale the more 
room is occupied by the r, and whilst the 
merchant once satisfied with a house in Finsbury- 
square now resides in the country villa, with its 
—SS the more wealthy manufacturer 
or ker has — some pretty strath or 
glen in Scotland once a farm with its group of 
thatched houses and contented cotters, now a shoot- 
ing-box and game preserve, where instead of the 
merry laugh of the Highland child is heard only 
the whine of the pheasant or the coo of the wood- 
= Everywhere railways and manufactories, 
ouses and institutions, business and pleasure are 
appropriating the surface of the ground, and where 
a score of different causes are all in operation to 
bring about the same result, the cumulative effect 
must have an immense influence in detracting from 
the agricultural area and capability of the country. 
(To be continued.) 





PUNCHING MACHINE. 

WE give on page 228 a pective view of a punch- 
ing machine with automatic table constructed by Messrs. 
W. B. Bement and Co., of Philadelphia, The machine is 
capable of punching 1 in. holes in jin. plates, and the 
punching head is actuated by a lever which derives its 
motion from a cam which bears against a friction roller 
mounted in the lever. The pressure of the short arm of 
the lever is transmitted to the punching slide by a vibrat- 
ing steel pintle bearing on hardened steel surfaces 
having adjustment for wear. The side links seen in the 
engraving sling the punching slide from the lever, but do 
not transmit the pressure exercised in punching. 

The plate which is being punched is held down by a 
stripper (adjustable to any thickness of plate) which 
operates automatically, holding the plate firmly while the 
punch cuts and returns and then rising out of the way 
while the plate is being advanced. The table of the 
machine is arranged to hold iron of any width and of 
lengths up to 15 ft.; it is also provided with means for 
shifting a plate without unclamping it when two or more 
rows of holes are required. The table is moved forward 
automatically, while the punch is withdrawn, by a screw 
placed diagonally in the bed as shown, the screw giving 
motion to the table by means of a nut working in a 
transverse groove, the obliquity of which can be varied 
at pleasure, thus controlling the amount of advance given 
tothe table by a given movement of the nut along the 
screw, By this arrangement pitches of any desired 
length less than 3 in. can be readily given, the machine 
turning out very accurate work. 





TIPPING’S COMPOUND LAUNCH ENGINES. 


In the course of our account of the recent show of the 
Royal icultural Society at Carlisle, we had occasion 
to remark favourably on two engines constructed by 
Messrs. Tipping and Co., of Portsmouth, which were em- 

loyed in driving machinery at the stand of Messrs. 
teman and Oo., of Greenwich. Although employed 
in this instance for stationary purposes, these engines 
were really of the types designed by these makers for 
steam launches, one of their special features being the 
arrangement of reversing gear with which they were 
fitted. We now give on page 229 of our present issue 
engravings of one‘of Messrs. Tipping’s compound engines 
for a steam launch, which will explain the special 
features of the design, these having been patented by 
a Tipping. a . <iene 
our engray on page 229, Figs. 1 and 2 are 
general ued the engines ; Figs, 3, 4, 5, and 6 sections 
of the cylinders and valves; Figs. 7, 8, and 9 views of 
the piston rod crossheads; and Figs, 10 to 13 views of 
the crankshaft and reversing gear. The engines have 
high and low-pressure cylinders respectively 7} in. and 
11} in. in diameter, the stroke in each case being 8 in. 
They are designed for working with steam at 120 lb. 
pressure, and at 820 revolutions they indicate 40 horse 
wer. 
at will be seen from the eral views, the high and 
low-pressure cylinders are slightly inclined to each other, 
the intermediate receiver being arranged between them, 
as shown in Fig. 5. The high-pressure cylinder is fitted 
with cut-off valves on Mayer's system, adjustable by hand, 
as shown in Figs. 3 and 6, while the low-pressure 
cylinder has a single slide only. The framing connecting 
the cylinders and base-plate consists of four vertical 
wrought-iron — connected by brackets 
the 6 as shown. 
t (see Fig. 10) has the cranks arranged at 
an angular distance equal toa right angle, minus the angle 
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between the centre lines of the two cylinders, the effect 
being thus the same as if the two cylinders were parallel, 
and the cranks at right angles. Between the cranks 
there is a disc formed, the periphery of this disc being 
turned and working loosely in a suitable ing, 80 as 
to steady the centre of the crankshaft. The thruet 
bearing, of course, adjoins the aft or low-pressure crank, 
while the fore end of the shaft carries the eccentrics and 
reversing gear. ; 

The reversing gear is one of the chief features of the 
engine, and its arrangement will be readily understood on 
reference to Figs. 10 to 13. In general appearance it 
resembles a form of reversing gear which has long been 
in use, but it has a certain important difference in detail 
which we shall point out presently. As will be seen from 
the general views, there are three eccentrics, the outer 
one being that for working the expansion slide of the 
high-pressure cylinder. This eccentric is placed di- 
rectly opposite the high-pressure crank, and being thus 
in the same position, whether the engines are going 
ahead or astern, it does not require to be moved by the 
reversing gear. The two other eccentrics are mounted, 
so that they are free to rotate on the crankshaft, and 
they are bolted together by the bolt marked B in Fig. 
12. The fore end of the crankshaft is bored out, as 
shown in Fig. 10, and at the point where the low- 
pressure eccentric is placed, it has formed in it a circum- 
ferential slot of a length sufficient to allow the angular 
movement required to shift the eccentrics from fore 
to back gear. The low-pressure eccentric has a radial 
pin passing through it, as shown in Figs. 10 and 12, 
this pin passing through the circumferential slotin the 
crankshaft just mentioned, and also entering a spiral 
slot formed in a sliding sleeve, which moves longitudi- 
nally within the bored end of the crankshaft. This 
sleeve, which is shown separately in Fig. 11, is prevented 
from turning on the crankshaft by means of a feather, 
while it is capable of being moved longitudinally by 
means of the forked lever, shown in Fig. 13, and hand 
lever shown in Fig. 2. 

It will readily be seen that the effect of moving the 
internal sleeve longitudinally will (through the action of 
the spiral slot on the radial pin of the eccentric) be to carry 
the low-pressure eccentric and with it the high-pressure 
eccentric, partially round the shaft, thus shifting the 
eccentrics from the fore gear to the back gear position, 
or vice versé. The use of a spiral groove in a sliding 
sleeve for shifting eccentrics is old, but the novel feature 
in Mr. Tipping’s arrangement is the placing of this 
sliding sleeve inside the crankshaft instead of upon it as 
usual, The effect of this modification is important inas- 
much as it removes the great defect of this arrangement 
of reversing gear as ordinarily made, namely, the tendency 
of the whole gear to work loose and become rackety 
owing to the eccentrics having to be driven by the pres- 
sure of a stud on the sides of the spiral slot in the sleeve. 
In Mr. Tipping’s gear, on the other hand, the spiral slot 
has merely to perform the duty of shifting the eccentrics 
from the one position to another; when once shifted the 
driving of the evcentrics is effected by the radial pin 
bearing against the end of the circumferential slot in 
the crankshaft, the reversing gear being quite relieved 
from strain. The ceengeeses is altogether an excellent 
one and should meet with many applications. 

The engines we illustrate are fitted with a surface 
condenser containg 450 tubes, 2 ft. long and 4 in. in 
external diameter, the cooling surface exposed being 
thus 118 square feet. 





WROUGHT-IRON CHIMNEYS, 
To THE EpITor oF ENGINEERING. 
Sir,—Perhaps some of your numerous readers will give 
the particulars of any iron chimneys that have lately been 
erected. I believe it would interest many besides myself. 
Tn October, 1869, you gave a short account of two that 
had been erected at Creusét Works. On the 11th of 
March, 1870, ENGINEERING also published a statement 
that one had been built up at Pittsburgh 196 ft. high, and 
that another was then about to be made 275 ft. high. And, 
again, May 31, 1873, you gave an illustrated account of the 
wrought-iron chimneys erected at Creusdt. 
_ I trust some of your correspondents who have i 
in these constructions will favour us with some . 
Are they expensive to keep painted and ? How 
do they stand the weather, and what effect has furnace 
gases, smoke, or soot — the interior ? 
ours 


R. : Banorort, 


THE BOAT ACCIDENT ON THE THAMES. 
- : To THE gee o¥r ENGINEERING. 

R,—I am 807 . Gates should suppose think 

the Mallory propeller “ deficient in good points.” “8 the 

con’ , 1 expressed a high opinion of it (perhaps even 





higher than I now feel after his letter), and, as a 
boating man, will welcome it heartily on the river. My 
only o in writing was to point out that in the Willans 


engine the owners of ewisting launches have already the 


means of securin astonishingly high degree of handi- 
ness. I did not Seutups a pre Mon Hr 
the two systems, but as Mr. Gates does so, I must say that 
I would rather have an ordinary with these 
raenang engines than one constructed im the rather 
manner led for 


obliged to Mr. Gates for 


launch 


as to the manner 


in which the latter is used to the best advantage, as I con- 
fess I thought quick stopping, even more than quick turn- 
ing, was its strong point, though I did not overlook the 
fact that, since the propeller cannot be made to deliver its 
stream of water ah without directing it first to one 
rae ar apiece Niticemmees lhe f hye 
involun possi change of course. x 
Gates, v4 understand him, admits this as at least a rela- 
tive drawback to reversing the Mallory propeller, but he 
claims ag ere em is more cy met yn qui 
stopping. Ona point of engineering I would not presume 
to Shout with him ; but this is a matter upon which, after 

of practice in dodging steam in rowing- 
boats, and some recent i in the converse opera- 
tion, I feel qualified to offer an opinion, and to say that the 
power of changing course by all ordinarily handy 
steam launches is sufficient, and need not be ied to— 
— it easily can be by adding to their rudders. A 
row-boat more or less end-on to you (the common case), 
nearly always tries to escape to one side or the other, sub- 
ject to no rule. If the launch does the same, she has an 
even chance of running into the row-boat, or, failing her, 
into another one, for these skirmishes chiefly occur when 
the river is crowded. I have no hesitation in saying that 
it is twenty times more important to give a launch the 
power of —— in from once to twice her own length, 
without c of course, when going six or seven miles 
an hour through the water, than to give any addition, how- 
ever t, to her already ample power of manceuvring- 
Whe the Willans engines will secure this result I can- 
not say ; I only know they a a boat to a stand very 
much quicker than any engines I have ever seen. Since 
writing before, I have learned more fully the nature of 
their reversing valve, and my impression is that Mr. Gates 
is in error in speaking of this power of quick reversing as 
shared by ‘‘ several other’’ engines. The Willans revers- 
ing valve (not ‘‘ gear’’) is sui generis, performing functions 
quite distinct from those of any slide valve, and comparab 
with nothing in any other engine, though I am fairly fa- 
miliar with several others specially recommended for 
launches. I believe it is a physical impossibility for the 
engines to make even half a revolution after the valve is 
pat in the “‘stop’’ position, however fast they may be run- 
ning at the time, or whatever the momentum of their parts. 
Of course I am speaking of engines only. So com- 
plete a stoppage I presume would be dangerous in the large 
engines of an ocean steamer ; in yacht engines, it seems as 
harmless to the engines as it is valuable to the ship. 

I am, Sir, your obedient servant, 
Mark H. RoBInson. 
Emberfield, Hampton Wick, August 30, 1880. 





THE * ANTHRACITE.” 
To THE EpIToR OF ENGINEERING. 

S1R,— Enclosed herewith you will find copy of a letter 
from Captain Dent, steam yacht Anthracite, which 
just arrived at Falmouth from Philadelphia, and which I 

ve much pleasure in sending you. 

We have also hada communication from Chief Engineer 
McInnes, in which he states that the voyage out and home 
has been made without a hitch of any sort in the engine- 
room. [ am, Sir, yours truly, 

W. W. Hargis, Acting Secretary, 
The Perkins Engine Company, Limited. 
London, September 15, 1880. 


[Copy] 
Steam Yacht Anthracite, Falmouth, Sept. 14, 1880. 
To Secretary, Perkins Engine Company, : 
19 and 21, Queen Victoria-street, London. 
Sir,—Arrived and anchored 7 a.m., all well, called in 
for coals and water. Time of passage 22 days 14 hours 
from the Delaware lightship off Philadelphia river, distance 
covered 3316 miles, steamed 3126, sailed 190. Coals on 
leaving 25 tons, viz., bunkers 16 tons, deck 9 tons, with 
the latter the vessel steamed 1353 miles. The weather 
though very coarse at times was on the whole moderate till 
last night, when it was severe in the extreme between 
Scilly and Falmouth. Full steam with all the canvas she 
would bear, just sufficient to keep her ahead of the sea. I 
trust Major , who left us in the Delaware river on 
the night of August 21, has arrived quite well. 
I leave for se: as soon as the weather ee 
remain yours respectf 
(Signed) E. G. Dznr. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ’Change esbrough. It 


at 
was found that Messrs. Connal and Co., the warrant store- | M 


keepers at Middles' h, had a stock of pig iron amount- 
ing to 93,190 tons, which is an increase of 311 tons sincg 
Tuesday last. In Glasgow the stock is 469,300 tons. 
oie er he porn 
. In some cases was 
ad pe just named. The miners’ 
strike in Scotland ne Sere and. more blast 
i i w market has 


é, 





le | two years at prices based upon the 
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lowest point, when capitalists will buy up all available iron 
in anticipation of rise of 5s. or 6s. per ton. 


The Manufactured Iron Trade.—There is not so much 
doing in the manufactured iron trade; and prices are 
weaker. Plates are quoted 61. 10s. to 61. 12s. per ton, 
angles 61, 12s. 6d., and bars 5l.10s. The competition is 
very keen. The foundry trade continues very dull, 


The Steel Trade.—In the steel trade there is plenty of 


ck | activity, and makers expect to be kept busy for some time 


to come. Messrs. Bolckow, Vaughan, and Co., who have 
been r such extensive additions to their Eston Steel 
Works at brough have had several “‘ blows’’ with 
one of their new 15-ton converters. Ten tons of steel have 
been made from Cleveland iron at each blow, and ever 
blow has been successful. id progress is being e 
with the Erimus Works additions and alterations at 
Middlesbrough. 

Engineering and Shipbuilding.—On all the northern 
rivers there remains a iar deal of work to be done both 
in engineering and shipbuilding. Some splendid steamers 
have recently been lauached from the Tyne and the Tees. 
an en a ag, Mel ei 2 

e inst. -yearly meeting o 
company was held at their offices at the Tees 1 
Works. There was a fair attendance of shareholders, 
more in value than in number; and the details given by 
the chairman (Mr. Henry Fell Pease) as to the position 


and prospects of the company were listened to and com-. 


mented on with much interest. Mr. E. Waterhouse, the 
auditor, and recently the liquidator of the affairs of 
Hopkins, Gilkes, Co., Limited, was in attendance, 
gave a summary of the accounts and of the past work- 
ing of the company. It was stated that arrangements had 
been made by which the supplies of materials—ironstone, 
coke, and limestone—were contracted for over —_— of 
ing price 
of pig iron, and varying in accordance therewith. The 
chairman, in reply to inquiries as to the effect of the T: 
Bridge disaster, stated that the investigation of the Boar 
of Trade Commissioners resulted in the disproval of the 
erroneous statements that had been made, and a thorough 
vindication of the quality of the materials used in the con- 
struction of the bridge. He further read the following ex- 
ceedingly satisfactory letter which the manny re- 
ceived from Sir John Hawkshaw relative to the bridge 
over the Nerbudda River, India, which the company have 
just supplied to the Bombay, Baroda, and Central India 
ilway Company, consisting of 14,000 tons of wrought 
and cast-iron work, at a cost of about 150,0001. : 


Nerpuppa Bripes. 
** 33, Great as Westminster, S.W., 
u > % 

* Gentlemen,— We have pleasure in onion you the fol- 
lowing extract from a letter, dated June 21, 1880, from 
Mr. Matthew, the agent and chief engineer in India : 

‘**The ironwork generally has been received in a most 
satisfactory condition; the parts of the superstructure go 
together with com accuracy ; and the whole of the 
manufacture is very creditable to the contractors, who have 
well carried out Sir John Hawkshaw’s design.’ 

** We have before received similar testimony, and so we 
think it only —— to you to send you the above. It is the 
more valuable inasmuch as the w! of the ironwork of 
this large bridge, all of which was provided by you, has 
now been shipped, and most of it put ther. 

** Yours faithfully, 
“ HAwWKSHAW, Son, AND HAYTER. 

‘* The Tees-side Iron and Engine Works Company, 

Mid rough.” 


This, the chairman remarked, was very satisfactory, and 
he had no doubt that the prejudice which the allegations 
respecting the Tay Bridge had raised would soon pass 
— he meeting closed with the usual vote of thanks 
to the chairman and directors. 

The Coal and Coke Trades.—There is nothing new to 
report in the fuel trade. Prices remain unaltered, 


New Wagon Shops at Middlesbrough.—The North- 
Eastern Raif way Company intend shortly to start with the 
erection of new wagon ties « Newport, Middlesbrough, 
near their extensive shun and sorting grounds. The 
new shops are chiefly intended for repairing purposes, but 
they will be of very considerable size. 





QUEENSLAND RaiLways.— Demonstrations have lately 
been made at Ipswich and West Moreton in favour of the 
extension of the Southern and Western Railway of Queens- 
land to water. At present the originators of the 
movement at Ipswich are “a in favour of an exten- 
sion of the exisisting line on the north side of the river to the 
Powder Magazine, about ten miles below Brisbane. There 
is no doubt that railway facilities for the export of West 

oreton coal should be provided. A line connecting the 
coalfields with ‘the shipping should have been one of the 
- Canpir¥.—The increase in shipments which the past few 
weeks have shown are having an encouraging effect, and 
given a continuance in the same ratio, prices will 
some change. The total quantity of oak shi last week 
was in excess of the quantity sent away in a similar period 
for some time. The inquiry for patent fuel continues ) 
and the low stocks of pitwood, combined with the enhanced 
demand, impart a firm to this commodity. Iron 
remains a drug in the market, and buyers are few and 
Last week’s exports com 110,818 tons 
spiegel, bar 3 tin plates 
and 2346 tons of fuel. The imports were also . and 
comprised, amongst other articles, 17,261 tons of iron ore 
from Bilbao and 5818 tons from the Mediterranean and 
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Fig.7. 


We give above engravings of a machine for drilling 
the tyres of railway wheels from the inner side for the 
insertion of ta bolts, this machine being one em- 
ployed by the Western Railway Company of France, and 
constructed by them at their own works. The machine 
consists of a main casting or frame bored for the recep- 
tion of the central column, which latter is capable of being 
raised or lowered vertically by means of a = of right 
and left-handed screws shown in Fig. 2. These screws 
are geared together as shown, and they act on a kind of 
crosshead which embraces and takes hold of the central 
column, and which, on the side opposite the column, has 
attached to it the chain of a counterweight by which the 
central column is balanced, : 

At its upper end the central column is fitted with a 
radial arm carrying the drill, this arm being capable of 
being slid in and out radially by means of the rack and 
pinion shown. The details of the gear by which the 
motion is transmitted to the Grill can be readily traced 
out from Fig. 2, and it will be seen that its arrangement 
is such that the radial arm is kept of very moderate 
dimensions at its outer extremity, so that it readily enters 
between the spokes of the wheels to be drilled. The feed 
of the drill is effected by lowering the central column. 

The wheels while being drilled are carried on rollers, 
so that they can be readily turned round, the machine 
being situated between the wheels, so that it can be 
brought to bear upon either wheel of a pair, and being 
for the most sunk below the level of the shop floor, 
so that the wheels can be readily ran a on to 
the rollers. The general design of the machine is very 
neat and the details are well’worked out, 


NOTES FROM THE SOUTH-WEST. 
Drainage at Dorchester.—On Monday the Dorchester 
Town Council discussed the feasibility of adopting the 
same system of sewage as that in vogue at Ay 





pees 4 


Croydon, and other , but it was reckoned 

company that an ou of about 5000/., besides pu 

of land, would be involved in the first instance, and after- 
wards an expenditure of 6501. annually in working the 
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TYRE DRILLING MACHINE; WESTERN RAILWAY 
C.D. 


Fig.2. 








plans for the adoption of the precipitating system, as carried 
out at Taunton. 


The Cyfarthfa Works.—Alterations are in progress at 
these works, which are likely to still further improve their 
ition. Mr, W. Jones, who has long conducted the 
ce department as cashier, is now appointed general 
manager, and his late position is filled by Mr. Rogers. The 
rail mills have been actively worked, and a gap has been 
made in the stocks of Welsh ore which had accumulated. 


Pontypridd Water Works Company.—This company 
has decided to construct an extensive reservoir at Castell y 
Nos, about Mardy, and to add four large filters. 


_ Explosions on Board Steamers.—A Board of Trade 
inquiry into the circumstances attending an explosion of 
on board the steamship Horse pmen & in the Penarth 
, was brought to a close on Saturday. The court held 
that neither the master nor any other person was to blame, 
but expressed an opinion that the present mode of ventila- 
tion accepted by the authorities as sufficient was not as 
ect as had supposed. In the course of his evi- 
ence, Mr. Wales, inspector of mines for South Wales, 
suggested that there should be two pipes leading from the 
deck to each surface of coal, one to carry down fresh air, 
and the other, by means of some mechanical contrivance, 
such as a fan, to draw up the gas from below. 


The Dowlais Collieries.—We learn that at its colli 
of Bedlinog, the Dowlais Company has at length stru 
into excellent coal. This colliery—which is only second in 
importance to that of Treharris—the deepest colliery in 
South Wales, has cost the Dowlais Company a very — 
sum to sink; but when coal was struck some mont 
since, it was found to be broken and decidedly unpromising. 


Llandaff Sewerage Works.—The completion of ofiene 
system for has now been earnestly taken in hand, 
and a contract has been let to Messrs. Jones and Jepson. 
A system of surface water sewers was laid down ten or twelve 
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leased a te = Re rwgir a bet yrmmener y ny plans 
prep r. Waring, C.E., and approved by the - 
neers of the Local Government have been finally 
adopted by the rural sanitary authority. To carry out this 
design a separate line of 12-in. pipe sewers will be from 
the upper portions and through the centre of the city for 
the conveyance of cesspool and sewage matter only, which 
will be delivered into settling and straining tanks, and 
filtered through about 6 ft. of sandy loam and gravel before 
—s its way into the brook. e filtration ground is 
divided into twelve beds, which by a series of distributing 
channels and sluices can be worked alternately. In con- 
junction with the filtration the surface will be cultivated as 
a market gota. The sewers, as before mentioned, are of 
g an stoneware pipes, 12 in. in diameter, 
made at Mr. Canaan’ s works at Breton Ferry, with in- 
spection shafts and ventilating pipes in the roads and streets 
at intervals of 80 to 100 , having air chambers fitted 
with charcoal purifiers. ‘flushing tank is provided at the 
apex of the system, and flushi uices fixed at suitable 

ints, by which the sewers © washed out if necessary. 
yards of pipes will used in the sewers, and 
tal a in the filtration , which have an area of up- 
s of 11,000 square yards. The contract amount is 
1850/., and it is not expected to be materially exceeded. 

Newport.—The improvement notified at the other channel 
ports is sustained here, and during the week business both 
in and imports has assumed a more 

ices are without alteration, but in the face 
sellers are firm. Ironmasters appear to 
be sufficiently stocked with ore. The opening out of so 
Fmany sources of supply, and the eagerness with which 
Staged Salioge ie rane "The export at west 
in ranch. e@ ex; ; 

amounted to 19,636 tons of coal, and 2968 tons of iron ; 
while there were imported 12,384 tons of Bilbao iron ore. 

The Government Offices.—On Wednesday the foundation 
stone of new Government offices, which are in course of 
erection at the, docks, Cardiff, was laid A a E. J. Reed, 
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sce s i harbours possess over those of the eastern 
RODGER’S CONDENSER EXHAUSTER. "tie entrance beeen Gees nich ou ths eenth, 





We annex engravings of a very handy arrangement for 
producing a vacuum in the condensers of marine or other 
engines before the engines themselves are started. This 
arrangement, which has beén designed and patented by 
Mr. George Rodger, of Barrow-in-Furness, consists 
of a steam jet exhauster (Fig. 1) connected with the 
condenser by a pipe fitted with a light non-return valve 
shown by Fig. 2. The non-return valve may be fixed 
either directly to the top of the condenser, or connected 
by a short elbow to the side of the exhaust pipe, the 
latter position being generally the more convenient, and 
being moreover more suited to readily intercept steam 
which may leak past the slide valves. The exhauster, 
shown by Fig. 1, may stand in any position, and may be 
attached directly to the non-return valve, or may be fixed 
on the ship’s side, and connected to the non-return valve- 
box by a pipe. The discharge pipe from the exhauster 
may lead directly overboard, or to the funnel, but in any 
case it should be free from sudden bends, and should be 
so arranged as to permit of no lodgment of water. In 
the exhauster the live steam is admitted to the central 
jet, the annular space surrounding this jet being in com- 
munication with the condenser. 

By means of one of these exhausters a vacuum of from 
12 in. to 18 in. may be readily produced in the condenser 
in about three minutes, and before the engines are moved, 
thus enabling the engines to start promptly. The ap- 
paratus does away with the necessity of admitting high- 
pressure steam to the large cylinders of compound 
engines, while it also prevents the condenser from becom- 
ing overheated, any steam leaking past the valves being 
removed before it reaches the condenser tubes. The 
exhauster is altogether a very useful addition to marine 
engines, particularly in cases where such engines have 
to be frequently stopped and started. Mr. Rodger’s 
exhausters have already been fitted to a number of 
steamers, and we understand that they are giving every 
satisfaction. 





MUD-PLUG FOR PORTABLE ENGINES. 

WHEN speaking—in our number of July 16 last—of 
the engines exhibited by Messrs. Clayton and Shuttle- 
worth at the Carlisle Show of the Royal Agricultural 
Society, we mentioned a form of mud-plug which this 
firm had adopted for the bottom corners of their fire- 
boxes, and this arrangement we now illustrate. Refer- 
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ring to our engraving it will be seen that the washing 
out hole is bored slightly conical, and is fitted with a 
correspondingly tapered cast-iron plug turned to fit 
truly. The plug or cover is tightened up by a central 
bolt having an internal head or crossbar of the form 
shown, this bolt being fitted with a closed nut which 
takes an annular bearing in a groove turned in the plug, as 
shown in Fig. 1, thus preventing any leakage along the 
bolt. These mnd-plugs are stated to keep thoroughly 
tight and to give no trouble, and Messrs. Clayton and 
Shuttleworth are now using them on all their engines in 
place of the conical screwed plugs formerly employed. 


Tue Maverrrus.—The Eastern Telegraph Se me sen 
(Limited) has been invited to lay a submarine telegrap 
cable to the Mauritius. The company requires a re- 








ponte guarantee of 25,0001. annum. M. Nicot,a 
rench engineer, has been directing ‘the attention of the 
Mauritians to the advantages which artesian wells would 


confer upon the colony. 
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THE “ ARIZONA.” 

WE give below engravings of a set of indicator diagrams 
taken from the engines of thes.s. Arizona, of which wegave 
anaccount in our number of the week before last (vide 
196 ante). The diagrams from which our engravings fore 
been prepared were taken on the 19th of June last during 
the homeward voyage, the boiler pressure at the time 
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being 86 lb., the receiver pressure 21 Ib., and the vacuum 
in condenser 27 in. to 27} in., the engines making 55 re- 
volutions per minute. The indicated power was as 
follows: 


Horse Power. 
High-pressure cylinder... aa eee 2433 
Forward low-pressure cylinder ... pa 1945 
Aft ” ” nee 1928 
Total non «» 6306 





THE BRITISH ASSOCIATION. 
Address to the Department of Mechanical Science of 
the British Association. 

By James ABERNETHY, V.P. Inst. C.E., F.R.S.E., 
President of the Section. 


t 
As time will not it of a generally detailed descrip- 
tion, I propose, in the address which I have the honour and 
pleasure to make as president of your section, to describe 


wansea, as typical of the rise and of the various 

ports in the Bristol Channel within last half cen ¥ 
improvements which have been effected in 

nature and extent of the accommodation provided to meet 


ly the past and present condition of the Port of | Cap 


and in consequence engineers have been enabled'to provide 
for the entrance of the largest class fete b id- 
png yeah ser opel poe ce great 

lep was icable on th tern 
coast ; the sill of the dock at mar progress of con- 


address to an unnecessary length to 
describe the vast improvements which haye taken place at 
all the ports in the Bristol Channel within the past half- 
century. The port of Swansea may fairly be taken as a 
type, inasmuch as from its position it has natural difficulties 


to contend with, requiring, as at Cardiff, nsive works 
seaward in order to provide the requisite depth of water, 
such works not being necessary in the case of the docks at 
Newport, Avonmouth, or Portishead. 


As regards its situation, the port is placed nearly in the 
centre of Swansea Bay, at the mouth of the River Tawe, 
peel sheltered from prevailing winds by the Mumbles 

eadland bearing from harbour entrance south-west, 
three-quarters west, the shelter from that headland afford- 
ing anchorage as regards holding ground, but subject 
to the range of the sea in. south-westerly gales. he 
entrance to the port is exposed from south-west three- 
quarters west to south-east, the heaviest seas i 
when the wind is south-westerly or directly up the Channel 

Previous to the year 1794 no engineers appear to have 
been consulted as to the improvement of the port, which at 
that period simply co of the bed of the River Tawe, 

latter over the flat foreshore after passing 
a oy ot a small subsi bay, termed Fabian’s Bay, 
lying between two points of land called Black Point and 
Salthouse Point, the entrance being fully exposed to the 
range of the sea from the points of the compass before 
enumerated, and consequently blocked up by sand driven 
into it by the action of south-westerly seas, and only 
eeuneerie ae Spray ome Se Ale wacinee a small class of 


coasti > 

In the year 1794 the then trustees consulted Captain 
John Hud , F.R.S., who at that time had the reputa- 
tion of being an eminent marine engineer, and a perusal of 
whose report shows that, having to the meagre 
knowl of harbour improvements at that period, he 
a 9p ry apg ood ys 

engineering iw " 5 

which is of considerable length, dated 24th of September, 
1794, he states that he was called upon by the trustees to 
of quovtlingasttpnse’ depth ot enter etaaeeoien eta 
of providing an impro w 
is termed the ‘‘ bar” or sand i the i 
channel by the tidal action in south-wes' gales, the 
protection of the harbour entrance from inrun of the 
sea during those winds. The condition of the harbour at 
that period in regard to depth can be inferred from the 
following passage in his rt. ‘On the 5th of August I 
found only 8 ft. of water inthe harbour, and in the evening 
of the 31st of July a vessel of about 13 ft. dranght of water, 
in sailing out of the harbour, a upon the bar, where 
she remained till the 10th of August, when the tide rose to 
take her off ; and every ship in the harbour loaded to that 
draught of water, and ready to sail at that time, must 
suffer the same detention.’’ 
in Huddard gave as his opinion that a greater 
depth of water could not be obtained, nor the drifting of 
the sand from the effect of the sea into the entrance channel 
revented, without the construction of piers, which he 
nee the Eastern and Western Piers, the first extending 
from Black Point, and the latter from Salthouse Point, 

i iers i mence of his recommendation were 


is 
suffered to flow up the river as at present,’ but at the 
same time it would appear that a project was then enter- 
tained, often since revived, for damming the river and 


verting it into a floating dock, as his report contains the 
following —Should the river be embanked for a 

i k, sluices will be necessary to clear away the 
silt out of the which the sea will deposit in the 
outer harbour ; for the harbour of Swansea will 
not be so liable to silt as many others from the strength of 
the tide in the being thrown off by the Mumbles 
and Nash Points; yet, in fresh gales, the same being im- 
pregnated with mud, will in the harbour and 
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‘action of river floods, probably from the neighbourhood of 


lore. 

2. Peat, with leaves, trees, &c., 2 ft. 
3. Blue or marine clay, 8ft. 6in., containing shells im- 
bedded in it, ** Scrobicularia pipersta,’’ stated to be still 


4. Peat, 2 ft. 10 in. 

5. Blue marine clay, 4ft. lin. 

6. Peat with trees, 3 ft. 1 in., overlying the gravel 
foundation upon which the works are founded. 

At two points the foundations had to be taken to an ex- 
ney depth in the lower peat, arising from the de- 





In the year 1826 the trustees consulted Mr. Telford, and 
he reported on F 5 of the following year. At that 
what was termed the harbour was simply the bed of 
e River Tawe, the shipping lying within it were endangered 
by exposure to the action of heavy floods, and he recom- 
mended that the present new cut should be made as a 
org ry — river, no top an | pont woe and yoreaez 
work, bu again revi old engineering heresy 
recommending the conversion of this new cut and of the 
old harbour into floats with a river overflow and draw 
sluices. He further recommended the direction of the 
Sere creed cerned Oe ee ee 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market es 
very flat last apenas = de the more general return of the 
miners to their work having had a any oy effect. By 
the close there was a decline amounting to 7d. per ton. 
Business was done ong by forenoon at from 53s. 9d. to 
53s. 3d. cash, and from 10d. to 53s. 6d. one month, 
the close being buyers at 53s. 3d. cash and 533. 5d. one 
month, and sellers asking 1d. per ton higher. The after- 
noon —- were from 53s. 3d. to 53s. 1d. cash, and 
from 53s. 4d. to 53s. 3d. one month, and the market closed 




















































the bar. These itions . Telford were generally | pression of the gravel at those points, apparently ancient | *** 

cppnoves of by Mr. 7 R. Palmer in a addressed to | river beds, and in the peat nl woe various trees sup- with buyers at 53s. 1d. cash and 53s. 3d. one month, and 

the trustees in January, 1831, and he f: recommended to be the remains ofan ancient forest. Antlers of | § 1d. over. There was again a good deal of flatness 
in the market on Friday, and prices receded another 4d. 


he red deer were also found in this stratum. 

The existence of this upper bed of marine clay beneath 
the made ground indicated that a dock might be constructed 
on the site with great facility without danger of percolation 
from the tidal waters, and the result proved the accuracy 
of this conclusion. 

The works were commenced in 1854 and completed in 
1859. They consist of a trumpet mouth entrance basin 
leading to a half-tide basin entrance 70 ft. in width, with 
a depth of water over the sill of 24 ft. at H.W.O.8.T., 
a half-tide basin or outer dock of 4 acres area i 
to an entrance lock 300 ft. in length and 60 ft. in width, 
with a depth over the inner sill of 22 ft. 6 in., the dock 
level being kept level with the tide of the day by pumping 
from the half-tide basin in order to vent accretion 
in the dock by the admission of the tidal water heavily 
charged with itus. 

In 1860 the Great Western Railway Company completed 
their line into Swansea, together with certain provisions 
for shipping coal by hydraulic machi in the North 
Dock, and in 1863 a railway was completed from Neath to 
Swansea, by which the great Welsh coalfield was brought 
into immediate communication with the port, and it became 
a matter of great importance that this coal should be con- 
veyed to the South Ducks for shipment. This involved 
the construction of two massive opening bridges for a 
double line of broad gauge railway, one across the New 
Cut or River Tawe, with an opening portion of 60 ft. span ; 
and another across the lock of the North Dock of 72 ft. 
span, both of which were executed by the firm of Sir 

illiam Armstrong and Co., and are worked by hydraulic 
power. 


the prolongation of the Western Pier. 

Similar propositions were recommended by other en- 
ineers, among them the late Mr. Jesse Hartley; but 
ortunately for the future of the = of Swansea, none of 

the works for the conversion of the river into a float were 
executed. The new cut, or channel, for the river was com- 
menced in 1840, and finished in 1844, the effect being to 
materially lessen the risk to shipping lying within the 
harbour or original bed of the river during floods, and in 
giving a better direction to the ebbing current. 

In 1845, what is termed the Pottery Entrance was con- 
structed under the direction of Mr. Rendel, with a double 
sill, as a provision for the canalising of the river or the new 
cut at a future iod. The masonry of this entrance I 
found completed at the period of my first visit to Swansea 
in the month of February, 1849, and the project was still 
entertained of converting the river and new cut intoa 
float, relative te which | reported in the following words : 
** Any interference with the channel of the river or new cut 
which would prevent the free inflax and reflux of the tide, 
would, I am of opinion, be most prejudicial to the harbour 
entrance. In times of flood, the river current is no doubt 
an active agent in smoomeg eae removing obstruction 
from the entrance channel; but, under ordinary circum- 
stances, its volume is too small to have any material effect. 
On reference to sections taken by the late Mr. Price, I find 
that 40,000,000 cubic feet or thereabonts of tidal water 
ebbs each tide from the river channel alone, independent 
of the backwater from Fabian’s Bay, and I am of opinion 
that, although the land floods are active agents in deepen- 
ing and removing obstructions from the entrance channel, 
the tidal water is the main agent in maintaining and keep- 
ing it clear, and that every facility should be given by 
deepening the bed of the river to aid its upward flow, and 
that in proportion as the bed of the river is lowered the 
entrance channel will be deepened.’’ To that opinion, ex- 
pressed upwards of thirty years ago, I still adhere. 

Upon my visit in 1849, with the exception of the masonry 
of what is termed the Pottery Entrance and the various 
wharves on each side of the old river bed and of the new 
cut, no works had been executed of any magnitude ; the 
harbour still consisted of the original river bed composed 
of hard gravel worn into i rities by the occasional 
action of floods, and the superior class of shipping engaged 
in the copper ore trade was constantly strained in taking 
the uneven ground. As regards communication with the 


per ton, and the week closed with quotations 14d. per ton 
over those of the previous Friday. During the forenoon 
business was done at 53s. 1d. to 52s. 9d. cash, and at 
53s. 2d, to 52s. 103d. one month, the close being buyers at 
52s. 103d. cash and 53s. one month, and sellers 1}d. over. 
In the afternoon prices further receded from 52s. 104d. to 
52s. 9d., and the market closed—sellers at 52s. 9d. cash and 
52s. 1ld. one month, and buyers near. The warrant 
market was in no way improved on Monday. Prices 
saffered a further decline to the extent of 7d. per ton from 
last week’s close. A very extensive business was done. 
Transactions commenced in the morning at 52s. 7d. to 
52s. cash, and at from 52s. 8d. to 52s. 1}d. one month, the 
close heing buyers at 52s. cash and 52s. 2d. one month, and 
sellers caking ld. higher. The quotations during the 
afternoon ranged from 52s. to 52s. 2}d. cash, and 52s. 3d. 
was the month’s quotation. At the close there were sellers 
at 52s. 2d. cash and 52s. 4d. one month, and buyers at 
52s. lid. and 52s. 3d. cash and one month respectively. 
No. 3 Middlesbrough was selling in G w during the 
afternoon at 40s. per ton. Flatness was also the rule on 
Tuesday, and there was a further decline to the extent 
of 7id. per ton, making a fall of 1s. 24d. on the two 
_ ¥ Business opened in the morning at 52s. 2d. cash, 

nd receded to 51s. 7id., and the month’s quotation de- 
clined from 52s. 3d. to 51s. 94d., but at the close there 
were buyers at 51s. 9d. cash and 51s. 10}d. one month, 
and sellers at 51s. 10d. cash and 52s. one month. In the 
afternoon the quotations were from 51s. 10d. to 51s. 6d. 
cash, and the market closed with buyers at 51s. 6d. cash and 
57s. 74d. one month, and sellers as ing 51s. 6d. to-day and 

marke 


In connexion with these works extensive viaducts had to | 518. 8d. one month. To-day’s opened at 51s. 3d. 
be constructed through the town and along the quay of the | ©484, then 51s. 1id., down to 5ls. cash to one month, re- 
South Dock, for the shipment of coal from the high level | °eding again to 50s. 10d. cash to fourteen days, and closing 
by hydraulic drops, also constructed by Sir W. Armstrong | ** 51s. fourteen days, and 50s. 11d. cash paid. The after- 
and Co. These works were all completed about the year | 2002 market opened with business done at 50s. 11d. to 
1863, and the immediate result was an increase in the ton- | 518. 14d- cash, and 51s. 1}d. to 51s. 3d. one month, re 
nage of the port from the year 1851, the period of the com- with 5ls. cash, aud 51s. 1jd. one month again accepted. 

letion of the first or North Dock, from 269,554 tons to | It will be seen that the smart fluctuations of last week are 

7,823 tons during the past year. —— this week, but generally they have been all in a 

Daring south-westerly ales it was found that the |@0wmward direction. General business continues to be 
Western Pier, from its termination being slightly within or | VeTY quiet, and the consequence is that there has been 
landward of that of the Eastern Pier, afforded inadequate | Produced a very adverse effect on the Glasgow market. A 
protection from those gales, and in consequence a consider- | ‘@tger volume of trade is required to give buoyancy and 
able inrun of the sea existed within the harbour, and the | tone to warrants. Several of the brands were somewhat 
harbour, no railways were in existence, and I used to make | sand also driven coastward during south-westerly winds | 8°arce for a few days, as holders who had the iron for later 
the journey from Aberdeen, in Scotland, to Swansea, | occasionally blocked up the entrance. In order to remedy | “delivery were afraid lest the miners’ strike might on, 
entirely by coach. ‘The gross revenue of the harbour was | these defects, and to form a defined channel over the fore- | #24 prevent them re-buying. Now that the strike, how- 
about 70001. per annum at that time ; during the present | shore to low-water mark, an extension of the Western Pier | °Ver, is ended, they are ready sellers, and all brands are 
year, it is estimated at about 60,0001. was decided upon, and completed for a length of 1000 ft. in | 982in obtainable. The strike is now considered as being 

After considerable discussion, the trastees determined in | 1863, the result being that the inrun of the sea no longer | quite terminated, and it is expected that a number of blast 
November, 1849, to convert the tidal harbour, or old bed of | existed, and the entrance channel formed by dredging pari furnaces will be blown in again forthwith. Indeed, in Ayr- 
the river, into a floating dock with an outer half-tide basin, pases with the extension of the pier maintained its ‘iepth shire ten have already been put in full blast again—seven 
of the respective areas of 11 and 2} acres, the half-tide|by the prolonged defined direction of the ebbing tidal | ** Dalmellington, two at Glengarnock, and one at Ardeer 
basin entrance being 60 ft. in width, with a depth over the | current. Works. The report to-day is that there are now 46 in 
sill of 25ft. Gin., at high water spring tides. Between| Subsequently, in 1875, it was determined to further pro- | Plast, as 89 at this time last year. Shipping iron 
the half-tide basin and dock, a lock was constructed, 160 ft. | long the pier an additional 1000ft., which was completed | i$ quiet. hen production is resumed, it is thought that 
in le and 60ft. wide, with a depth over the sill of | in 1877, the effect being a still further increase in the depth | ® better business may set in. Ordinary brands are quiet, 
22 ft. Gin. ; these dimensions were considered, at the time, | of the channel, which has been maintained; so that, at | ®2d the demand for them is very limited. Last market's 
ample for the sagem class of shipping frequenting the port. | present, instead of 20ft. at spring tides, which existed in | S¥ipments of pig iron amounted to 11,443 tons as com- 
At that period the number of steam in comparison with 1849, there is now an available depth of about 28ft., which | Pared with 11,546 tons in the corresponding week of last 
sailing vessels was insignificant, and the ‘Transatlantic | is conserved by the prolonged and defined action of the | Y°T- At the end of last week the stock of pig iron in 
service between this country and America was only in con- | outgoing tidal current, aided, to a certain extent, by the | Messrs. Connal and Co.’s public warrant stores stood at 
templation. river floods. 469,239 tons, the increase for the week being 837 tons. 

Some difficulty was encountered in the construction of | In co: uence of the great increase in the size and num-| Meeting of the Scotch Ironmasters.— ing of the 
these works, as they had to be carried out without imped- | ber of the ship ing yay the port, particularly steam | Scotch a Ie or was held in ee et tie it 
ing the traffic in the harbour. They were completed in | vessels, it has been found indispensable to provide an en- | was resolved that, as their colliers and miners have resumed 
December, 1851, so far as the dock was concerned. An/trance lock of greater size and depth of water over the | work on the old terms, some of the blast furnaces, not ex- 
additional half-tide basin and lock, at the upper end of the | sill, with an additional extensive dock and spacious quays | ceeding in the aggregate one-half, should now be again 
dock, was commenced in 1856, and com in 1861. so as to furnish ample siding accommodation for the ship- | blown in. It is therefore very probable that a number of 

An immediate effect was felt in the increased tonnage of | ment of coal and increased facilities generally for the rapid | additional furnaces will be in fall blast by the end of this 
the shipping, and in the superior description and size of | and economical loading and discharging of cargoes. In or early next week. 
the vessels nenting the port. : consequence, the trustees have entered into a contract for . z ight. 

In the year 1853, Mr. Armstrong (now Sir William Arm. | the construction of a dock in Fabian’s Bay of 234 acres|, %#8-Lighted Buoys.—At a meeting of the Clyde Lig’ 
strong) was consulted, and in 1856 hydraulic power was | area of water spuce, together with an entrance lock 450 ft. house Trustees held last week it was reported that the “th 
first applied to work the existing hand gearing of the lock | in length, and 60ft. in width, with 32 ft. of water over the ce with Pintsch’s gas-lighted buoy on oer ye 
by a system of shafting, which has since been superseded by | outer sill at H. W. O. S.T.; the dock to be kept (as in had been so very satisfactory that it was resolved to 
more perfect adaptation of the power, but the machinery, | the case of the South Dock) above the tide of the day by order other are of the same kind for Garnel Point an 
nevertheless, has worked without failure up to the present | the surplus water from Port Tennant Canal, and other Skelmorlie Bank. A site for the erection of the necessary 

ime. } sources diecharging into it. gas works has been selected at Port-Glasgow. 
As far back as the year 1846, attention was directed to| As regards the shipment of coal it is proposed to be con-| Exhibition of Apparatus for the Utilisation of Gas, 
Electricity, io work connected with the arrange- 
ments for 7 ing this exhibition, which was resolved upon 
a few months since, have of late made rapid and most 
ratifying progress, The exhibition is to be held in Burn- 
bank rill Hall during the four weeks commencing on 
Tuesday, the 28th inst. At a meeting of the executive 
committee held on Friday last reports of a very favourable 
nature were given in on be of the sub-committees, 


ducted on the same system as that at the Alexandra Dock, 
at ea 8 viz., by gravitation from the sidi to the 
hoists both for the loaded and empty wagons, the whole 
machinery of the dock appliances to be worked by hy- 
draulic power, it having been found possible by this system 
at a very moderate cost to ship from 150 to 200 tons of coal 
per hour at each hoist. 

In addition to etary this extensive dock accommoda- 


the foreshore of the sea, westward of the harbour entrance, 
as a site for floating dock accommodaton, and His Grace 
the late Duke of Beaufort consulted Mr. Brunel on the 
subj and in his report of October, 1846, whilst strongly 

lemning a project again revived for converting the river 
into a float, he strongly recommended the construction of a 
dock on the foreshore, on the site of the present South 
Dock. An Act was obtained in 1847 for = construction, 


and in 1850 the works were com ese docks are | tion, the em ' of the indent termed Fabian’s Bay | from which it was shown that the arrangements were ina 
constructed in great part seaward of the original high-water | within the Eastern Pier will, it is anticipated, as in other | very forward state, and that there is a prospect of the 
: features of * well-known cases, tend to accelerate the tidal flow into the | exhibition being one of exceedingly great and 


and | of much scientific and practical interest, more especially 


character, consisting greater force to ebbing tidal current for the future | in connexion with artificial lighting and other allied sub- 
1. Of made ground, ranging in depth from 20ft. to 26. maintenance of the entrance channel at present in progress jects. These. have been wane icati for space from 
composed of gravel and stones, which must have | of being further deepened by dredging. These various | eminent firms and inventors in all ts 


been transported from a considerable distance, by the 
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CONTINUOUS BRAKES. 

Un the 10th of June last, a circular letter was 
addressed by the Board of Trade to the several 
railway companies calling special attention to the 
discussions which have taken place in the last Parlia- 
ment and in the present session, on the subject of 
continuous brakes, and also to the returns laid 
before Parliament for the half-year ending 31st of 
December, 1879, from which returns, itis remarked, 
that little progress appears to have been made either 
in the adoption of. continuous brakes, or in the 
selection of any system or systems which could be 
worked in connexion with those adopted on other 
railways. 

At the date of the returns above mentioned not 
more than 23 per cent. of the number of engines, 
and 28 per cent. of the number of carriages used in 
passenger trains were fitted with any of the systems 
returned by the companies as continuous brakes. 
“ Moreover, of the brakes so returned, many fail to 
comply with the conditions laid down by the Board 
of Trade circular of 1877.” 

In this letter the companies were reminded that 
the subject of continuous brakes was brought under 
their notice as far back as the 27th of Se tember, 
1858, and that special reference had more than once 
since that date n made to the subject, notably 
in the reports on railway accidents for 1857 and 
1870, to the requirements of the Board, issued in 
1862, and to the circular of the 30th of August, 
1877, in which the aspect of the subject was dis- 











cussed at on ee the ae immediate 
action strongly urged u companies. 

Notwi eadi Ty boron of traffic, and - 
cially of fast trains, little has been done tow a 
general adoption of continuous brakes, and still less 
towards united and harmonious action in the matter. 
The companies were therefore asked to inform 
the Board of Trade, not only what steps they are 
taking to adopt continuous brakes, but whether 
they will give an undertaking that the passenger 
trains on their lines shall, within a given time, left 
to the companies individually to name, be fitted with 
brakes of the description contained in the schedule 
to the Act of 1878, viz.: 1. Brakes instantaneous 
in action and capable of being applied by engine 
drivers and 2. Self-acting. 3. Capable of 
being applied to every vehicle of a train. 4, In 


or | regular use in daily working. 5. Materials employed 


of a durable character, easily maintained and kept in 
order. To this communication replies have now been 
received from the greater portion of the companies, 
the chief facts advanced in which we purpose, to a 
certain extent, considering. 

Having regard to the object to be attained of 
all these replies, that from the London, Brighton, 
and South Coast Railway is probably the most com- 

lete and the most satisfactory. The matter has 
een dealt with by this company with a decision 


n, | and alacrity in every way commendable. Asa result 


of an extensive and exhaustive inquiry prosecuted 
throughout the United Kingdom, on the Continent, 
and in America, the Westinghouse automatic air 
brake was adopted by the directors of this company, 
and no —_—— been lost, ree! by ya — 
engineer and carriage superintendent, Mr. Stroudley, 
=e general soln ib. J. P. Knight, in penal 
effect to the decision arrived at by their directors. On 
the 30th of June last the total number of engines 
fitted was 137, leaving 107 to fit, and the total 
number of passenger vehicles fitted 770, leaving 1478 
to fit. Mr. Knight is of opinion that by the end of 
the next year (1881) the whole of the engines and 
vehicles employed for passenger service will be fitted 
with this form of brake and in work. We extract 
the following from Mr. Knight's letter as expressive 
of his opinion of the value of the Westinghouse 
brake : ‘*I should mention that i tive of the 
superiority of which, in the opinion of Mr. Stroudley 
and myself, this brake over other continuous 
brakes, we found that it was about the only one 
which complied in all ry bm with the conditions 
laid down by the Board of Trade ;” and in referring 
to certain brake Te pony made on the Lancashire 
and Yorkshire way the following extract from 
a report thereon made by Mr. Stroudley is pro- 
duced : 

‘* None of them, however, in my opinion are equal 
in simplicity, quickness of action or durability, to the 
Westinghouse automatic brake, and I have returned 
from these experiments well satisfied that we have 
the very best of the brakes at present known, and 
one which, when thoroughly developed, and made 
uniform throughout the various companies stocks 
will, in my opinion, meet all requirements.” 

Of the remaining forty-seven replies, but four 
offer a limitation of time within which they propose 
to even partially complete the application of such a 
brake as is required by the Board of Trade. 

The Great Eastern, which has been experiment- 
ing with the Westinghouse, Smith’s vacuum, and 
Barker's hydraulic, have now for some time past 
been employing the Westinghouse automatic brake 
for main line traffic, This company is ‘‘ now pre- 
pared to extend the use of the Westinghouse auto- 
matic or other brake answering the conditions men- 
tioned in the circular, and they propose to complete 
the application of such a brake to the rolling stock 
used upon all their important passenger trains 
within the next three years.” 

It will be observed that in this instance, although 
a specified time is given, the company pledges itself 
to the application of a system to a portion of its 
stock only. The reply is satisfactory in the sense 
that it is a step in advance, and, in that the applica- 
tion to the more important portion of the rolling 
stock, must mean eventually its application through- 
out. 

The next company (taken in the order in which 
the correspondence is published) which in any way 
commits itself to a pledge, is the Highland, which 
has called for an estimate for fitting the engines and 
carriages used in running the principal nger 
trains with the he gees ree brake, and “in all 
a the work will be immediately proceeded 
wi 





We are happy to notice also that the London and 
North-Western has at last determined upon a system 
which they believe to fully comply with the re- 
quired conditions, and that ‘‘no time will therefore 
be lost in extending its use to the whole of the car- 
riage stock of the company.” It should be observed 
that Mr. Findlay, in his letter to Mr. Farrer, claims 
for this form of brake that it is the only one which 
will allow of the insertion of carriages, belonging 
to any other company, in the train without in any 


impairing the efficiency of the brake power. [If the 
brake to be employ by this company effiviently 
accomplishes this, and in other respects conforms to 


the Board of Trade requirements, the officers of the 
London and North-Western, who have so arduously 
worked to accomplish their aim, are entitled to the 
thanks of the whole of the railway companies. It is 
most desirable that the system which may be de- 
termined upon shall be one which shall admit of 
interchange of rolling stock, and that the fact of 
this interchange should not in any way impair the 
efficiency of the brake power of the train. We 
cannot, however, see how this is to be accomplished 
without the stock which is interchanged being fitted 
with the system of brake in use on the engine, orwith a 
system capable of working with, and so forming a 

of it. To reap the full benefit of a brake it should be 
applicable to every wheel on the train, and this is 
one of the conditions stipulated for by the Board of 
Trade, Does Mr. Findlay mean that the system, now 
about tobe applied to the entire North-Western stock, 
will ‘‘ brake” each wheel of every form of stock 
interposed amongst the North-Western stock which 
goes to make up a train; or that the mere interpo- 
sition of one or more foreign vehicles will not 
interfere with the action of the brake on the North- 
Western fitted stock? We do not see how it can be 
the former, and if the latter is that which is ac- 
complished, we fear we must not look upon its ap- 
plication as anything more than ee for it is 
clear that its value as a brake will be qualified to 
the extent to which foreign vehicles go to make up 
the train, At the same time it is apparent that the 
company has full faith in the system it has adopted 
and is working out, for ‘of a total number of 5323 
carriages in use on the railway, 2754 have alread 
been fitted with the brake , and 1706 wit 
chains ad interim, 80 as to enable them to be put in 
any position in the trains worked with the continuous 
brake, while out of a total of 453 main line six- 
wheeled brake vans, 148 have been fitted with the 
double gear, which enables the brake to be worked 
continuously throughout the train instead of in 
sections, and the remainder are being proceeded 
with as fast as possible.” 

Mr. Wilkinson, the secretary of the North- 
Eastern Railway, on behalf of that company re- 
marks: ‘‘It was decided some time that the 
Westinghouse automatic brake should be adopted 
as the general brake of the North-Eastern system, 
but as this icular brake was open to improve- 
ments, which have since been e, its application 
to this company’s rolling stock has not, up to this 
time, been so rapid as it otherwise might have been. 
The directors, however, have decided to apply the 
brake more generally, and they purpose dealing, in 
the first instance, with those portions of the line 
which may be taken as being of the greatest im- 

rtance.” We have no doubt that the North- 

tastern Company having undertaken to so fit their 
most important trains will lose no time in doing so ; 
no time is, however, specified, Mr, Wilkinson 
observing that there is t difficulty in giving a 
positive undertaking to this effect, but that the com- 
pany ‘‘ purpose app ying such brakes as fast as cir- 
cumstances will it.” 

With the last quoted reply terminates those of all 
our railway —— which offer any specified 
time as to when their passenger stock shall be fitted 
with a system of brake in conformity with the re- 
me of the Board of Trade, or which intimate 

e intention of the —— to adopt, without 
limitation of time, any such system, 

With regard to the remaining correspondence, 
the imnortance of the question at issue is admitted 
eee the companies, yet all, or nearly so, see 
obstacles in the way which prevent, for the present, 
a compliance with the wishes of the Board of Trade 
With some, although the subject has been under 
investigation for some years, the modifications and 
improvements which are from time to time bein 
made prevent a ready decision, With others, an 
these are by far the most numerous, it is felt that 
until the larger companies, to which they act as 


feeders, and over whose lines their stock is worked 
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for through traffic pur , have determined upon 
some one system it would be futile for them to move 
in the matter. Thus we find the Furness Company 
writes: ‘But hitherto my directors have been re- 
luctantly compelled to postpone coming to a decision 
in consequence of the two large companies with 
which the Furness system is connected having adopted 
two different forms of brake. The carriages of 
these companies run over the lines of the Furness 
Company, and sometimes the trains consist of 
vehicles Wetensiag$e all three companies. While, 
therefore, this difference exists in the form of brake 
used by these two companies, my directors are un- 
able to come to any conclusion as to which form of 
brake they should adopt.” 

In like manner the Glasgow and South-Western, 
after stating the efforts made to arrive at a decision of 
the subject, and the final application of the Westing- 
house automatic system to a portion of the pas- 
senger service, observes, ‘‘ My directors are not, 
however, in a position to fix the date when the 
whole of their coaching stock will be fitted with the 
continuous brake, as, in consequence of the absence 
of any officially recognised brake to be adopted by 
all the companies, the difficulty is very considerably 
increased, the coaching stock having constantly to 
be interchanged with other companies, who have 
adopted different descriptions of brake to the one at 
present in use on this company’s line.” 

The difficulty which presents itself to the various 
companies is not one of funds to meet the outlay 
consequent upon the application of any one system, 
but the selection of that system which is to be even- 
tually the system. At the present time large sums 
of money are being spent by the companies, a por- 
tion of which it is evident will be wasted. So long 
as an interchange of stock is made—and this is ab- 
solutely unavoidable, especially with companies 
north of the Thames—the necessity of the adoption 
of one interchangeable brake system by all the com- 
panies is imperative. As we have —— stated, 
the full value of a brake is obtainable only where 
every wheel throughout the train can be brought 
under its influence, and this can only be obtained 
by the adoption of a uniform system, Even should 
the larger companies determine to run only their 
own stock, and for that purpose to place certain 
vehicles at the service of the smaller lines with 
which they have connexion for the collection of 
through traffic, the amount of security obtained 
would apply only to the trains travelling over those 
larger lines, the carriages sent upon the smaller 
lines would be practically non es¢ as to brake power 
when running over them. 

That the several railway companies will agree 
amongst themselves as to which system shall be 
employed seems, after the lapse of so much time, 
hopeless. Indeed, the aspect in this respect, which 
at the present moment presents itself, inclines rather 
the other way. Diversity of opinion rather than 
‘united and harmonious action” appears to be the 
order of the day. Mr. J. Walker, the general 
manager of the North British line, no doubt expresses 
the views of the majority, if not of the entire rail- 
way system, when, after remarking that his directors 
are gradually extending the use of the Westing- 
house brake, says, ‘‘ Itis understood that the West- 
inghouse automatic air brake fully meets the 
requirements of the Board of Trade, and as it is 
hopeless to expect the companies to agree among 
themselves as to the general adoption of a uniform 
brake, I venture respectfully to repeat what I indi- 
cated to Mr. Stanhope in reply to bis circular letter 
of the 30th August, 1877, that if the Board of Trade 
are to interfere in the matter they should do so 
before the railway companies expend a great amount 
of a in providing various descriptions of brakes 
which may ultimately be rendered useless by uni- 
formity being forced upon them.” 

We are fully in accord with Mr. Walker. Our 
larger railway companies, the North-Western, Mid- 
land, Great Northern, andseveral others have already 
spent large sums in the investigation of the question. 

he results obtained by them are before the Board 
of Trade, and at the command of every railway com- 
pany in the kingdom. The requirements of an efficient 

rake have long been determined. Its value is acknow- 
ledged by every railway company, and by the public 
generally. It now remains before it becomes too 
late, before the divergence of opinion which at 
present exists widens still more, and before the 
companies have entered into still further expense, to 
secure a concerted and uniform action as to the 
future. A decision as to the form of brake to be 
used will at once enable those companies which, ex- 


pressing their desire to do so, are only deterred 
therefrom by a want of decision on this point, to 

roceed at once with the equipment of their stock, 
The measure is one of public utility, and a decision 
as tc the future course to be pursued is highly de- 
sirable in the public and railway interests alike, and 
we sincerely hope now the matter has again been 
made prominent by the action of the Board of 
Trade, that under its influence and by its aid some 
settlement may be arrived at. 








THE MANCHESTER AND LIVERPOOL 
RAILWAY. 

Ir is somewhat remarkable that in an age, when 
jubilees, fétes, and celebrations are held on compara- 
tively trivial grounds, one of the most important 
events of this oak should have passed compara- 
tively unnoticed. e refer to the fact that last 
Wednesday brought round the fiftieth anniversary 
of the opening of the Manchester and Liverpool 
Railway, which took place on September 15, 1830, 
and formed practically speaking the nucleus of the 
— = system that is now spread throughout 
the world. 











Bi 





‘* springs, and rest on six wheels, the height} of the 
‘* whole not exceeding 15 ft. to the top of the chimney, 
‘* (5) The engine with water, must not weigh more 
“ than 6 tons; but an engine of less weight would 
‘* be preferred, on its drawing a proportionate load 
‘* behind it ; if of only 44 tons, then it might be 
Seg = on only four wheels. The company to be at 
‘« liberty to test the boiler, &c., by a pressure of 
‘150 Ib. to the square inch. (6) A mercurial 
“* gauge must be affixed to the machine showing the 
‘* steam pressure to above 45 lb. to the square inch, 
‘* (7) The engine must be delivered, complete and 
“* ready for trial, at the Liverpool end of the railway 
‘* not later than the 1st of October, 1829. (8) The 
‘* price of engine must not exceed 550/.” The engines 
sent in to compete for this prize were the “ et,” 
of Mr. Robert Stephenson, the “ Sanspareil,” of 
Mr. Tiniothy Hackworth, the “‘ Novelty,” of Messrs. 
Braithwaite and Ericsson, and the ‘“ Perseverance,” 
of Mr. Burstall; the last-mentioned engine was, 
however, found unfit for trial. The competitions 
commenced on October 8th, 1829, on a level piece 
of line 1} miles long at Rainhill, near Liverpool, 
and they resulted, as is well known, in the award 





of the prize to the ‘“‘ Rocket, this engine taking a 
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We have no intention of tracing here the early 
history of railways, or the development of the loco- 
motive engine, and our remarks therefore will refer 
to the Liverpool and Manchester line alone. As 
early as 1822 the merchants of Liverpool and Man- 
chester felt how much business was interfered with 
by the slow means of transit between the two cities, 
and the construction of a railway was discussed, but 
it was, however, not until 1825 that application was 
made to Parliament for the ne powers. We 
have now before us the photographic reproduction 
of the Parliamentary survey entitled: ‘A plan and 
** section of an intended railway or tramroad, from 
‘“« Liverpool to Manchester, in the County Palatine 
“ of Lancaster.” This map has no date, but it is 
signed by Messrs. George and John Rennie, and it 
bears a statement that it was ‘‘ surveyed under the 
“ direction of George and John Rennie Esqrs., 
‘“ F.F.R.S., civil engineers, by Charles Vignoles.” 
The application in 1825 was unsuccessful, but it was 
renewed the following session and with more fortu- 
nate results. Meanwhile, in 1825, the Stockton and 
Darlington line had been opened, and the success of 
this undertaking had no doubt a powerful effect in 
obtaining support for the Liverpool and Manchester 
Railway. It was at first proposed to use stationary 
engines and ropes for drawing the carriages, such as 
were some = ago employed on the London and 
Blackwall Railway ; but eventually the use of loco- 
motive engines was decided on. 

In — 1829, a premium of 500/. was offered 
for the best engine, the following conditions being 
imposed: ‘‘(1) The engine must effectually con- 
“sume its own smoke ; this condition having been 
‘imposed by the Act authorising the construction 
‘“‘of the Liverpool and Manchester Railway. (2) 
* The engine if of 6 tons weight must be able to 
“ draw after it day by day 20 tons weight (including 
“* the tender and water tank), at 10 miles per hour, 
“ with a — of steam in the boiler not exceed- 
“ing 50 lb. to the square inch. (3) The boiler 
“ must have two safety valves, neither of which 
‘* must be fastened down, and one of them must be 








us —- out of the control of the engine-man. 
“ (4) The engine and boiler must be supported on 
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THE OLD MANCHESTER STATION; LIVERPOOL AND MANCHESTER RAILWAY. 


load of 17 tons (which was pushed and hauled 
alternately) and attaining a mean speed during 
forty runs of 13.8 miles pér hour. 

The construction of the Liverpool and Manchester 
Railway naturally met with much opposition, but 
despite the sneers of scientific men and the power- 
ful opposition of interested parties, the directors 
of the railway persevered, and at last succeeded. 
They encountered unexpected difficulties, especially 
in laying the line across Chat-Moss, a boggy district 
that swallowed up thousands of money. But the 
ingenuity of Stephenson and others overcame this, 
and all other difficulties, and the day of opening at 
last arrived. We quote the following account of 
this event as a matter of special historical interest at 
the present day, from the Anaual Register of 1830. 

“On Wednesday, September 15th, as early as 
7 o’clock the people of Liverpool were seen flock- 
ing in crowds to the tunnel, in order to secure 
good places for a view of the procession, The 
whole line of road, for the distance of seven or 
eight miles out of Liverpool, was lined by dense 
crowds ; and several stands, to which the public 
had been admitted at half-a-crown a head, were 
completely filled. Eight of the company’s locomo- 
tive engines were brought down to the mouth of 
the tunnel at about half-past nine. The Duke of 
Wellington arrived about ten o’clock, and was 
greeted with enthusiasm by the immense crowd. 

“The procession left Liverpool at twenty minutes 
before eleven, drawn by eight locomotives, carrying 
the directors, visitors, and shareholders. On issuing 
from the smaller tunnel at Liverpool, the ‘‘ Northum- 
brian” engine took the south or right-hand line of 
railway, and drew three carriages, the first contain- 
ing the band, the second the Duke of Wellington 
and others, and the third the directors of the rail- 
way. The other seven engines proceeded along the 
north line. The total number of persons conveyed 
was stated to be 772. The procession did not 

roceed at a pace of more than 15 or 16 miles per 
our. In the course of the journey the ‘‘ Northum- 
brian” accelerated or retarded its speed occasionally 
to give the duke an op ty of i g the 
most remarkable parts of the work. On the arrival 
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of the procession at Parkside the carriages ped Tasuz No. I.—(See next page.) 
to take a supply of water. Before starting from Second 
Liverpool the company were particularly requested , Revolutions of Engines. Speed Due|First Mean} oan 
not to leave the carriages, and the same caution was | Number of| Pressure | Vacuum in|Pressure in Observed | to Time. | Speeds. | Speeds 
repeated in the. printed directions describing the} Runs. | in Boiler. |Condenser.| Receiver. Time. | Knots per | Knots per| Knots por 
order of procession.” Per Mile. | Per Minute. Hour. Hour. Hour, 
By rf the above narrative oe the = as ‘he. eon 
side of the inauguration of the railwa: tem. But hr pss 
unfortunately the event was prleomerins by an in- é - * ” ome * wd g _— 22.02 
auguration of railway accidents, Mr. Huskisson, 2 123 244 36 1061 433 2 27 24.49 21.94 

e the instructions just alluded to, lefthis| 21.87 
carriage at Parkside, where a stop was made for 3 3 123 244 36 1375 440 37 19.25 ‘nie 22.00 
water; an engine, the ‘ Rocket,” was passing . 
and overbalancing ‘himself his right leg came in| | * | 74 24h ad me * he de Woe (ee) Ge... 
contact with the wheel of the engine, by which he 5 122 25 35 1358 438 3 6 19.35 21.96 
sustained such injuries as shortly afterwards caused 21.75 
his death. He was subsequently interred at Liver- L6 | 122 25 35 1080 435 2 29 24.16 
ee S seen faneral having been arranged. in 123 244 36 1198 438.5 Mean True mean speed 22.01 
oe = present rate of railway a yt wenn it may 

interesting to give the results of about a week’s iol 
Bac in regard to the Manchester and Liverpool Tee Se See een 

ilway. It appears that from Friday the 17th to . : : Second 
Setarday Le 25th September, that is, for the week]... or! prossure |Vacnum in|Pressure in Revolutions of Engines. Chabad 8 1 ae Des a Mean 
after the line was opened, the number of pagsengers | ops en : . . peeds. 
was 6104, averagin - 7 63. per dog; te cae a “| Buns. | in Boiler. |Condenser.| Receiver. eaFineli Weaak i Time. Hele per so ee per 
ceived was 2034/. 11s., or about 254/. per day. This} =} | DOE hee Sarncer tS irsbaornico ime 
may appear trifling if taken in the light of the min. sec. | 
present receipts of the same railway ; but, bearing in (1 135 24 41 1382 445 3 6 | 19.355 
mind that previous to the opening of the railway 21.759 
oo were only a few stage-coaches between Man-| ..| 2 185 * ” at = eed —— 21.810 st 
chester and Liverpool, whose journey occupied about| 2 f 
four hours, the statistics of the success of the new 84 ” = = -_ oT hs ee 21.730 yh 
line were astonishing. S 128 24 38 1088 435.2 230 | 24.00 21.678 

It is needless for us here to trace the gradual de-| A 21.626 

velopment of the railway system. At first pre- 5 135 233 41 1394 447 sr | oo 21.955 a1.109 
judice stood much in the way of its progress, and : 
the directors of each new line that epeait had to so , ri: ~~ ° = ” ee S616 
arrange matters that the old coaching system only 133.8 23.8 40.5 1220 443 Mean | True mean speed 21.756 
gradually became a thing of the past. In the year ‘ 


1830 some twenty or thirty mail and stage-coaches 
daily carried all the engers from London over 
the area now embraced under the London and 
North-Western, Great Northern, and Midland 
systems. Goods sent from Manchester at that time 
would not be delivered in London under at least 
three and a half to five days. A letter from Man- 
chester or Liverpool was about eighteen hours at the 
quickest in transit, at the cost of about thirteen pence. 
Onthe other hand, constant stoppages for passengers, 
examination of tickets, which was incessant, change of 
carriages for want of through trains, and the divided 
interests of jealous companies, made railway tra- 
velling, at first, by no means pleasant. Comparing, 
in fact, our present railway system with that which 
was in existence in 1840, the improvements which 
we now enjoy whether for passenger, mail, or goods 
traffic are greater than were presented by the newly 
formed railway system compared with coaching some 
fifty years ago. We have therefore much reason to 
be thankful, but that affords no excuse for the many 
defects which our present system possesses. We 
give on the opposite page a sketch of the original 
Manchester Station of the Liverpool and Manchester 
Railway. Architecturally this station possesses no 
special claims for attention, but those who know 
the present enormous stations at Manchester will 
regard the old terminus with interest as affording 
some measure of the growth of railway tratlic which 
has taken place since 1830. 


TORPEDO BOATS. 

THE experience of the past few years has un- 
doubtedly shown that in the next naval war a most 
important feature will be the use of fast torpedo 
boats not only for repelling an attack on a shore or 
harbour, but also in all probability as auxiliaries to 
our ironclads at sea. Under these circumstances it 
is not to be wondered at that the design and con- 
struction of these little vessels has become an im- 

ortant branch of naval architecture, or that there 
been expended on their devolopment an amonnt 

of experimental inquiry which has reaulted in some 
valuable additions to our knowledge of the laws of 
the resistance of vessels at high speeds. To Messrs. 
John [. Thornycroft and Co., of Chiswick, great 
credit is especially due for the skill and energy which 
they have brought to bear not only upon the design, 
but also upon the constructive details of high-speed 
— launches and torpedo boats. Mr. oe I. 
Thornycroft was the originator of high-speed 
Jeena, as that term is now entantiend. His 
earlier boats were made for pleasure p' , and 
with them were attained speeds which were at the 
time regarded in many quarters as altogether 





























apocryphal, It is now about ten years since we 
illustrated and described in this journal the Ariel, 
a launch 45 ft. 6 in. long, built by Mr. John L 
Thornycroft, and noted in her day for attaining a 
speed of over 14 miles per hour, while a year later 
we similarly published* an account of the Miranda, 
also built by Mr. Thornycroft, and which, although 
only slightly larger than the Ariel—her le’ being 
49 ft. 9 in.—attained a speed of no Yess t 18.4 
miles per hour. The performances of these vessels, 
and especially those of the Miranda, excited much 
interest at the time, and we well remember receiving 
many inquiries from naval architects and ship- 
builders, notonly expressing doubts as to the genuine- 
ness of the speeds stated to have been attained, but 
even asserting positively that no such speeds could 
be attained by vessels of such small dimensions ! 

Apart from the design of the hulls and their 
great lightness combined with structural a 
the leading feature in Mr. Thornycroft’s t 
launches was the enormous engine power which he 
managed to obtain with a limited weight of ma- 
chinery. In the earlier boats the engines were all 
non-condensing, but later on compound surface 
condensing engines were adopted, and fan blowers 
used instead of the exhaust blast to get the neces- 
sary steaming power. With the adaptation of high- 
speed launches for war purposes many further 
modifications were necessarily introduced, and since 
the first construction of special torpedo boats, an 
immense amount‘of ingenuity and skill has been ex- 
pended in bringing them to their present state of 
efficiency. In the details of these boats and their 

rformance, a great deal of interest is necessarily 

elt not only by engineers but 9 ee public at large, 

and we are therefore glad to enabled by the 
courtesy of Messrs. J. I. Thornycroft and Co, to 
be able to lay before our readers engravings and 
particulars of one of their first-class a launches. 
Of the boat itself we this week publish a two-page 
engraving, while in our next week’s issue we shall 
give illustrations of the engines and boiler. 

The views in our two-page engravin 
are a side elevation, deck plan, longitudinal section, 
horizontal sections just below the deck, and four 
cross sections, and from these views the general 
arrangements of the vessel will be clearlyseen, The 
chief constructive particulars are as follows: 

The hulls of these torpedo boats are made of 
Bessemer steel galvanised; the majority, as built 
for the Admiralty, being fitted with upright stems, 

* Descriptions of the Ariel and Miranda will be found in 
ENGINEERING, vol, x., page 329, anid vol. xii., page 284, 
respectively, 





this week 


and having the stern-post continued in a hoop below 
the propeller, with a view to its protection, In the 
boat illustrated, however, a ram bow was fitted and 
the hoop done away with, thus apparently exposing 
the propeller to damage. The contrary, however, 
is the case, as anything likely to injure the screw 
would certainly injure the protecting hoop, and in 
all probability bend it sufficiently to Bento the 

ropeller from revolving. If, however, the propeller 
5 le were alone injured, the propeller would in the 
absence of the hoop still be able to revolve, and the 
boat could proceed at perhaps a somewhat reduced 
rate of speed. 

The hull is divided by bulkheads and semi-bulk- 
heads, tin the manner first eggs by Mr, John 
Donaldson, into a large number of com ents, 
so that in the event of one or more of them bein 
filled the boat would still float, In the forward end 
of the vessel accommodation is provided for the 
crew, the space being fitted up with lockers, and 
having hammock hooks attached to the decks. Im- 
mediately aft of this cabin is the steering compartment 
fitted with a conning tower, in which are arranged 
the telegraph gear, the voice pipe communicating 
with the engine-room, and the starting gear for the 
torpedo discharging tube, Aft of the steering com- 
partment is the boiler-room with the coal bunkers 
fitted on either side, The stokehole is so arranged 
that the only exit for air blown into itis through the 
boiler, thus forming an arrangement of artificial 
draught without which it would be very difficult to 
get the power necessary for propelling these boats 
at the high speeds which have now been attained. 

Separated by a bulkhead from the boiler-room, is 
the engine-room, in which the necessary ee and 
machinery are very skilfully arranged within un- 
commonly close quarters. Accommodation for the 
officers is provided aft of the engine-room, and as 
will be seen from our engravings, is of an ample, 
not to say luxurious, character. 

The decks of these boats are of steel, covered 
where foothold is necessary with Welsh’s cement, 
and having hatchways leading to the different com- 

artments. Those leading to. the engine-room, 
iler-room, and forward compartment being fitted 
with springs which throw the hatches wide open on 
withdrawing the fastening, and so give ample space 
for egress on an emergency. 

Of the machinery of the vessel we illustrate we shall 
postpone giving any detailed description until next 
week, when we shall publish engravingsof the engines 
and boiler, For the present, therefore, we shall merely 
state that the engines are of the compound surface 





condensing type, with cylinders respectively 12} in, 
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and 20} in. in diameter, and ]12in. stroke, these en- 

es being supplied with steam by a boiler of the 
ocomotive pattern, with 18 square feet of grate 
surface, and 618 square feet of total heating surface. 

The io boats we are describing are armed 
with the 14 in. Whitehead torpedo, which is dis- 
charged through a tube mounted on a revolving 
carriage on the forward deck. Three torpedoes 
are usually carried, one in the tube, and two on 
transporting carriages mounted on rails on either 
side of the vessel, and so arranged that they can be 
run forward when the eyny =! tube is to be 
loaded, The impulse tube for discharging the tor- 
pedoes is attached to the cover of the after-end of 
the discharging tube, and consists of two pistons 
with hollow rods arranged telescopically, and ca- 
pable, when compressed air is admitted behind 
them, of expelling the torpedo at a speed of 16 ft. 

r second, 

The boat illustrated was tried in Long Reach 
on January 15 last with a load of 3.25 tons 
on board, making her total displacement equal to 
29.73 tons, when the engines developed 460 in- 
dicated horse power and the vessel attained a speed 
of 22.01 knots per hour as a mean of six runs on the 
measured mile. Full iculars of this trial are 
given in Table No. I. on the preceding page. 

The trial above recorded, however, was only a 
preliminary trial, and the full stipulated load was 
not on board. The official trial took place at Lon 
Reach with a load of 6.65 tons on board, anda tota 
displacement of 32.50 tons; on this occasion the 
power developed was 469 indicated horse power, but 
the speed fell, doubtless on account of the extra 
load, to 21.756 knots, as per Table No. II. on the 
preceding 

On the 


the Admiralty formula 


latter 224. 

Experiments have been made by the Admiralty 
with a view to finding the coal consumption of 
these vessels; the result being that in one vessel, 
at a speed of 174 knots, the engines developing 
340 horse power, the consumption was 3.96 ]b. per 
indicated horse power per hour ; in another, doing 
18} knots, the engines developing 340 horse power, 
the consumption was 3.92 lb. per indicated horse 
power per hour; the difference in speed between 
the two boats with the same horse power being due 
to the condition of their bottoms. 

In some other trials conducted by the Admiralty, 
particulars of which we shall give when describing 
the engines and boiler of the boat now under notice, 
the evaporative duty appears to vary from 6.41 lb. 
to 7.61 lb. of water per pound of coal evaporated at 
212 deg. from feed water at a temperature of 100 deg., 
while in a trial of the same coal in the testing boiler 
at Portsmouth the evaporative duty was 9.69 Ib. of 
water per pound of coal evaporated at 212 deg. 
from feed water at a temperature of 100 deg. The 
heating surface of this boiler per pound of coal per 
hour was, however, much larger than in the torpedo 
boat boiler, and we shall hereafter have something 
to say on the effect of this on the results obtained. 


e. 
Rest occasion the coefficient obtained by 


a was 223, and on the 








NOTES. 
Compressing Fiuip STE. 

A PROPOSAL has been lately made in some quarters 
to effect the compression of fluid steel by placing in 
the ingot mould on the top of the uid seatal a 
charge of nitrate of soda or other solid which evolves 
gee on being heated, the top of the ingot mould 

ing then closed, and the pressure due to the gas 
qyrecete’ being allowed to act on the fluid steel. 

ith reference to this proposal it may be worth 
while to record that this mode of operating was 
pocpeted aoe we believe patented—by M. Antoine 
raly-Cazalet, of Paris, some thirteen years ago. 
M, Galy-Cazalet proposed to use a mixture of 
80 parts of nitrate of soda with 20 parts of charcoal, 
the mixture being introduced through a cock fitted 
to a cap affixed to the head of the ingot mould. 
With a space of 30 cubic inches capacity between 
the fluid metal and the ingot mould cap, the intro- 
duction of } oz, of the mixture is stated to give a 
= equal to that of a head of metal 90 ft. high. 

e do not know whether this mode of operating 
was ever regularly applied in practice ; but if it was, 
it would be interesting to know the results. 

Tue Puorornone, 


On page 240 we publish a of very remark- 
able interest read by Mr. Alexander Grabam Bell 








before the American Association for the Advance- 
ment of Science at its recent session. Mr. Bell 
and Mr. Sumner Tainter have conjointly made the 
startling discovery that a beam of light thrown 
into a state of vibration can be employed to re- 
produce at a distance the sounds due to the degree 
of vibration, and that the capacity for thus re- 
roducing sound is a general property of all matter. 
ey have also discovered that by allowing the 
vibrating beam of light to fall upon selenium con- 
nected with a suitable receiving apparatus, not only 
sounds but articulate speech can be transmitted, and 
in this way Mr, Bell and Mr. Tainter have con- 
versed when separated by an interval of 213 metres, 
the connecting medium being the beam of light. 
Thus the signals of the heliograph may be exchanged 
for articulate sounds, and conversation take the 
place of the flashing system. Not only does this 
remarkable discovery point toa wide practical appli- 
cation in a new field of physical science, but it de- 
a new properties of matter hitherto undreamed 
of, 


Native OXIDE OF ANTIMONY. 

Among the papers read before the meeting 
of the American Association of Science, was an 
interesting communication by Mr. E. T. Cox on the 
oxide of antimony deposits in Sonora, Mexico, about 
30 miles from the Gulf of California. The district 
is mountainous, the hills being in short narrow 
ranges with table-land lying between, composed for 
the most part of broken and highly porous material. 
The formation consists mostly of granite and sub- 
carboniferous limestone, with porphyry, quartzite, 
and trachite dykes. Extensive fissures exist in the 
rocks, and in these the metal occurs from 4 ft. to 
20 ft. wide, and, so far as is known at present, to a 
depth of 30 ft. ; the oxide of antimovy being almost 
pure and very uniform. The area over which 
these remarkable deposits occur is limited, being 
about five miles long and half a mile wide. They 
are being worked by a Boston company, who possess 
extensive claims, on some of which antimony ore 
stands up in ridges above the surface, and can,be 
traced for some hundreds of feet. The oxide con- 
tains on an average about 50 per cent. of pure 
metal, much of it reaching 77 per cent. The prin- 
cipal impurity is silica. It is believed that at lower 
depths than have yet been reached the nature of the 
deposits will be found to change gradually to sul- 
phide of antimony: 


RatLway ACCIDENTS. 

The Board of Trade have issued a report on an 
accident which occurred on the 7th of August 
near Daisyfield Junction, on the Lancashire and 
Yorkshire Railway, by which six passengers were 
slightly injured. The train, a special excursion 
fitted with Fay and Newall’s brake, was pulled up 
by the signals at Daisyfield Junction, and on start- 
ing again the screw coupling between the seventh 
and eighth carriages broke, and the forward part 
of the train ran on. The driver on noticing this 
checked his speed, when the rear part of the train 
ran into the forward portion, causing the collision. 
Colonel Rich points out that had the train been 
fitted with an automatic brake the accident could 
not have occurred, 

On the 9th of August a collision occurred upon 
the Midland Railway, near Rawmarsh Station, by 
which the fireman of the mid-day passenger train 
from York to Derby was killed, in consequence of 
his having jumped off the engine into the 6-ft. 
way. Near the spot where the accident occurred 
are junction points with the Roundwood and 
Aldwarke Colliery sidings, on which some shunting 
of coal wagons was going forward. An alarm 
whistle from the shunting engine attracted the 
attention of the passenger train driver, who saw that 
one of the coal trucks had been thrown foul of the 
main line. He put on all the brake power at his 
command and whistled for the guard’s brakes, but 
the train nevertheless struck the obstacle at a speed 
of about 40 miles an hour, The damage done was 
remarkably small, except to the fireman. The coal 
wagon was apparently thrown over by a defective 
road at the facing points ; but the distance available 
for stopping the train was, according to Colonel 
Rich, sufficient to have stopped the train had the 
latter been fitted with an efficient continuous brake, 


DEEPENING THE SEINE THROUGH Panis. 

The immediate execution of this important work 
was sanctioned by a law passed the 2ist July last, 
pe a wag to the legislation on the improvement 
of the Seine between Rouen and Paris sanctioned in 
April, 1878, and the estimated cost of which is 





1,280,000/. ‘To this sum has to be added the cost 
of the i ¢ works just authorised, and which 
will cost 420,000/., of which the Council General of 
the Seine contributes 40,000/. The undertaking 
will comprise the raising of the weir at Suresnes, 
and dredging out the channel of the river to a depth 
of 10 ft. 64in., which will involve some new works 
for the protection of the various bridge piers, the re- 
construction of some of the quays, and several 
modifications and alterations of sewers. ‘The exist- 
ing weir at Suresnes will be replaced by a movable 
barrage 3 ft. 2in. higher, the present lock will be 
extended 197 ft., and a second one made about 500 ft. 
long. Part of the quays whose foundations are too 
high to admit of the necessary depth of water beside 
them, wi'l be rebuilt, and the remainder will be 
protected by a bank for the present. An important 
part of the works will be the diversion of the drains 
now running into the Seine ; on the left bank these 
will be intercepted by a collecting sewer from Issy, 
and on the right bank from Billancourt, both dis- 
merging into the Seine below the Suresnes barrage. 
The following is a general summary of the estimated 
cost of the works : 


Construction of barrage and locks at £ 
Suresnes Ls ay ihe ob 132,000 
Dredging ... 4 14,800 
Reconstruction of quays in Paris 80,000 
pe at below Paris 3,200 
Protecting foundations of bridges 2,000 
PE eve des Bos 150,000 
Extras at 38,000 





420,000 
These improvement works are now in course of con- 
struction, and it is anticipated that their completion 
will create a large development to Paris of water- 
borne traffic, which already amounts to nearly 
1,000,000 tons annually. 
Narrow Gauce Raltways IN FRANCE. 

Railways of one metre gauge for working local 
traffic in France, have been built to an extent 
sufficient to test the advantages of cheap construc- 
tion and working, and the disadvantages of a break 
of gauge. Not to speak of a few isolated narrow 
gauge lines which were made several years ago and 
have been working successfully, the first railway of 
what may be regarded as the system of narrow 
gauge connecting and local service lines, was that 
between Lagny and Villeneuve-le-Comte, a distance 
of 74 miles, not including an extension for goods 
traflic from Villeneuve to Bois-Breton, where re- 
cently a more important railway was completed from 
Persan-Beaumont, a station on the line between 
Pontoise and Creil, and Thermes, a station on the 
line from Creil to Beauvais ; the length of this line 
is 20 miles. A section from Gray to Bucey-les-Gy, 
about 16 miles long, has also been completed. La 
Nature states that the most important narrow gauge 
line yet undertaken in France will be that running 
across the department of the Pas de Calais from 
Calais to Anoires, and which will have a length of 
nearly 60 miles, It is laid out to serve the towns 
and villages of the department which require railway 
accommodation, and have neither population nor 
business sufficient to give employment to an ordi- 
nary railway. There will be eleven stations, not 
including those connecting stations with the 
Northern Railway of France. The line will be 
opened in three sections: 1, from Anoires to 
Lumbres, in 1881; 2, from Saint-Pierre to Guines 
also next year; and 3, from Guines to Lumbres in 
1882. ‘There will be also a short branch from 
St. Pierre to Calais. The gradients on this line will 
not exceed 1 in 66, and the minimum radius for 
the curves will be 426 ft. and 328 ft, in the stations. 
The authorised speed between stations will be about 
30 miles an hour, and the mean, including stops, 
15 miles, The estimated cost of the line, including 
purchase of land, rolling stock, and fixed “een is 
only 2720/. a mile, or one-fifth that of the cheapest 
French railways of standard and double 
track, or half the cost of single ordinary gauge lincs. 

New System or Tannine LEATHER. 

An important step in advance has recently been 
made in Germany in the science and art of tanning 
leather, and within the last few months the system 
referred to has been practically worked out on 4 
sufficiently large scale in a small experimental or 
exhibition tannery in Glasgow, erected for the 
purpose of demonstrating the value of the new 

rocess by the Eglinton Chemical Company, of 
Giaagow and Irvine, who have secured the sole con- 
trol of the inventor’s patents forthe United Kingdom, 
Canada, and the British Colonies. The ess 18 
the invention of a German chemist, Dr. Christian 
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Heinzerling, of Frankfort-on-the-Main, and seems 
destined to result in a total revolution in the 
system of tanning which has hitherto been in use 
and is truly time-honoured, inasmuch as it entirely 
dispenses with the ordinary tanning materials—oak- 
bark and other astringent vegetable products—and 
involves the use of inorganic chemical compounds 
only, the special member of which is bichromate of 
potash. Generally speaking, it may be said that the 
other compounds —all of which are readily soluble in 
water—have as their function the decomposition of 
the bichromate of potash, so as to set free its con- 
tained chromic acid, which is really the chemical 
agent that exerts the tanning effect on the tissue form- 
ing the corium or lower layer of the-animal hide. 
There are many considerations which seem to justify 
us in expecting great results from the adoption of 
the Heinzerling process. One leading fact is that it 
requires for its completion a period of only from 
four to five or six weeks, whereas the bark-tanning 
process requires from twelve to twenty or occa- 
sionally even thirty months for its completion. It 
has already been adopted in fourteen tanneries in 
Germany, and is being introduced into Russia, 
Belgium, France, and Italy. 


THe WaLK or Man. 

M. Marey, the eminent French biologist, has been 
making a special study of the human mode of pro- 
gression, as seen in a great variety of different indi- 
viduals. The apparatus employed by him ‘iis the 
odograph, which is carried by the walker whose 
paces are the subject of investigation. It consists 
of a vertical barrel covered with finely ruled paper, 
and revolved by clockwork contained inside. 
little pencil or stylus is placed close to the barrel so 
as to mark a line upon the paper, and it has a 
vertical step by step movement upwards. It is 
hitched up at every step of the pedestrian by means 
of a puff of air, blown from a small air squirt placed 
under the foot. An india-rubber pipe lining the 
trouser conveys this pneumatic jet to the odograph, 
where it actuates the pencil. hen the person is 
stationary the line delineated on the barrel is 
horizontal, and when he is walking it is inclined. 

Gradients thus obtained by M. Marey have dis- 
closed a number of interesting facts. For example, 
the step is longer in going up hill than in going 
down hill, longer for an unburdened man than a 
burdened one, longer with low-heeled boots than 
high-heeled boots, longer when the sole of the boot 
is thick, and prolonged beyond the toe, than when 
it is short ae flexible. Accordingly it would seem 
to be an advantage to lower the heel of boots almost 
indefinitely, and to made the soles long and stiff, 
but not too much so, In going up hill, though the 
length of step increases the number taken in a given 
time decreases, and, conversely, in going down hill 
though the length decreases the number increases, 
but on level ground the length and rate increase or 
decrease together. In order to accelerate the rhythm 
of the march it suffices to take longer steps, and in 
order to take longer steps it is only necessary to 
accelerate the rhythm. ‘lhese results of M. Marey, 
especially if supplemented by others on the influence 
of diet, health, martial music, and so forth, on the 
walk of soldiers, will probably prove of service in 
the army, even if the gen public, including 
sportsmen and travellers, do not benefit by their 
hints. Low-heeled boots, for instance, with thick 
projecting soles would seem to be the best for walk- 
ing purposes. 

Tue VAUXHALL RaiLway ACCIDENT. 

The inquiry into the causes of the disastrous col- 
lision which occurred near Vauxhall on the South- 
Western Railway, on Saturday night last, is at 
present at such a stage that it would be unadvisable 
for us to do more here than state briefly the facts 
of the case so far as they have at present been 
—_— It appears that at 9.59 p.m. on Saturday, 

enry Almond, one of the signalmen then on duty 
at the locomotive junction signal-box below Vaux- 
hall, received a warning signal for a light engine on 
the down main line. ‘ihis engine he allowed to pass 
his cabin at 10.2 P.m., and it then proceeded to the 
junction, a short distance lower down, and there 


stopped awaiting permission to pass along the line’ 


to the locomotive shed. Almond placed his signal 
at danger after the passage of the light engine, and 
his attention then appears to have been taken up for 
& few minutes with the signalling of the up Ports- 
mouth express, Just at this time another signalman, 
Davis, came on duty, but Almond said nothing 
to him about the light engine standing at the locomo- 


tive shed junction. At 10.5 P.M. the warning signal 





for a down train was received from Vauxhall, this train 
being the 10 p.m. train from Waterloo for Hampton 
Court, and Davis then asked Almond to see if all 
were clear, Almond looked too see if all were clear 
from Queen’s-road, but apparently for the moment 
forgot all about the light engine, and the result was 
that the signal was lowered—either by Almond or 
Davis, it is not at present certain which—for the 
Hampton Court train, which passed the box at 10.8, 
running, itis stated, at from 25 to 30 miles per hour, 
Immediately afterwards it came into collision with 
the light engine standing at the locomotive junction, 
with what results are already well known through 
the reports in the daily press, five persons being 
killed and several others severely injured, amongst 
the latter being the driver of the Hampton 
Court train, and the driver of the light engine. 
So far as we have recorded them the facts are 
plain, but there are necessarily many other facts 
yet to be brought -out. Saturday night at the 
time that the collision occurred was very wet and 
stormy, but the light engine is stated to have had a 
red tail light clearly burning when it passed the 
Wandsworth-road signal box (that next above the 
locomotive shed junction), and the question of 
course arises as to whether this was seen by the 
driver of the Hampton Court train, and if so at 
what distance, and what efforts were made to stop. 
The injured men just mentioned are, however, at 
present too ill to give evidence, and the inquiry 
opened by Major Marindin, R.E., on behalf of the 
Board of Trade, on Tuesday last, is therefore ad- 
journed. We shall return to a consideration of the 
disaster when future evidence is available. 


THE TELEPHONE. 

The amalgamation of the two rival telephone com- 
nies owning the patents of Bell and Edison in 
ngland, is now complete, and the work of 
erecting lines and organising exchanges is carried 
on by one staff, consisting almost entirely of the 
original officers of the Bell Company. ‘The en- 
gineer-in-chief is Mr. Thomas Fletcher, an elec- 
trician of considerable experience both in land line 
and cable work, and formerly an employé of the 
United Kingdom Telegraph Company. There is 
also a rumour that it is intended to give the com- 
pany an international character and establish foreign 
exchanges. Telephonic Bact. ger in England is as 
yet almost entirely confined within urban limits; 
ut some interesting experiments have been made by 
French electricians on the submarine cable between 
Brest and Penzance. The telephones of Bell, 
Phelps, Gower, and Edison were tried in turn, but 
all of them failed to waft the articulate voice across 
the Channel, On the other hand, it is stated that 
the new system invented by Dr. Cornelius Herz not 
only conveyed the vocal message quite distinctly 
from Brest to the English coast, but carried it some 
300 miles inland, A new apparatus by the same in- 
ventor for eliminating the disturbing clamour raised 
on telephone lines by “9 i action Bn 

messages ing on neighbouring lines was 
tried, and te said to have succeeded admirably. The 
experiments took place in presence of the director 
of the Franco-American Submarine Cable Com- 
pany, the controller of the French Telegraph Ad- 
ministration, and a number of State functionaries 
and experts. If the success reported should be 
borne out by actual —_ it cannot but materially 
affect the ordinary telegraphic business, and perhaps 
hasten the time when the Post Office will have to 
take the telephone lines over. The Herz telephone 
and induction protector were patented in this 
country in July and August of this year. While 
upon this topic we may allude to the interesting ex- 
ec acow recently made by Mr. James Blyth, of 
inburgh, because of their bearing on the theory 
of the Edison receiving telephone. Mr, Blyth finds 
that currents are developed by mere friction between 
conducting surfaces, and for all metals tried these 
currents are in the same direction as the thermo- 
electric currents developed by contact, A small and 
rapidly rotating cylinder of antimony with a plate 
of bismuth pressed against it makes a generator of 
electricity sufficient to transmit speech and music by 
means of a microphone. Conversely a microphone 
current through a rubbing joint of this kind, 
made by the bent pom of a sewing needle resting 
loosely on a revolving cylinder of bismuth, gives 
out audible sounds, especially when connected to a 
vibrating diaphragm, as in the Edison receiver, 
There is evidently no electrolysis under these circum- 
stances, and Mr, Blyth supposes that the effect is 
due to a heating and cooling of the fine needle-point 
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239 
as the microphone current such as gives rise 
to the humming sound in the well-known Trevelyan 


rocker. These experiments are highly interesting 
in themselves, but it is evident that they do not 
demonstrate that electrolysis does not operate in 
Edison's receiver, at least to increase if not to wholly 
cause the audible effect. 


TELEGRAPHIC Progress. 

Outside of telegraphic circles it is not generally 
known that a new Atlantic cable for the Anglo- 
American Company is now being laid, the Placentia 
to St. Pierre section having been submerged. In 
many other parts of the world there are ‘signs of 
telegraphic enterprise. The s,s. Calabria has just 
deposited the new Hong Kong to Manilla cable, 
and the Ceylon lines are shortly to be trans- 
ferred from the Indian Telegraph Department to a 
local management. In Europe the most important 
work projected is, perhaps, the duplication of the 
Anglo-Danish means of communication by a cable 
from Newcastle to Arendal in Norway, and thence 
to Gothenburg in Sweden.. Vienna is about to be 
supplied with underground telegraph lines after the 
manner of London, Paris, and Berlin. Messrs, 
Rattier and Co., of Paris, are the contractors for 
the required cable, which consists of a strand of 
seven — wires 0.6 millimetres in diameter, 
coated with gutta-percha to an external diameter of 
5 millimetres, and — in a covering of tarred 
cotton yarn. Seven of these cores are wound into a 
cable and protected with a, firstly, tarred woollen 
ribbon ; secondly, a hemp serving dipped in 
sulphate of copper; and thirdly, a tarred woollen 
ribbon, In America, the Canadian Government are 
about to lay several short cables in the Gulf of the 
St. Lawrence, so as to connect up the lighthouses 
on the Gulf Island, notably Anticosti and Sable 
Island, with the villages of the mainland, and thus 
facilitate the salvage of shipwrecked vessels. These 
cables are now being made by the Silvertown Com- 
pany and will probably be laid this fall, Canada 
is also bent on finishing her trans-Dominion tele- 
graph line, following the route of the Pacific Rail- 
road, and Mr, Sandford Fleming, the engineer-in- 
chief of that work, has recommended the speedy 
erection of a line between Fort Edmonton and Cache 
Creek, so as to complete the communication between 
Winnipeg in Red River and British Columbia, He 
further advocates the extension of the Canadian 
system from Vancouver's Island to Japan by sub- 
marine cables vid the Aleutian and Kurile Isiands ; 
and Mr. Gisborne, the superintendent of Canadian 
telegraphs, proposes to go still further, and unite 
Japan to Hong eng and Australia, In Aus- 
tralia itself, there is a rapid spread of telegraph 
lines es on. A. new line is being built 
from Adelaide to Melbourne, and a cable ‘is to be 
laid between Sturt’s Lighthouse, Kangaroo Island, 
and Kingscote. We may also add that the Western 
Brazilian ‘Telegraph Company are intending shortly 
to repair and put in working order their long in- 
active cables between Para, Cayenne, and De- 
marara. The latest projected work is the laying 
of a cable between Matamoras, in Texas, the 
southernmost point of the United States tele- 
graphic system to Vera Cruz, in Mexico. ‘The line 
will consist of two sections, one from Matamoras to 
Campico, and some 209 miles long, and the other 
from Tampico to Vera Cruz, a length of 256 miles. 
The core will be made of 107 lb. of copper and 
166 lb. of gutta percha per mile. ‘The main cable 
will be sheathed with twelve No. 6 galvanised iron 
wires, and the shore end with fourteen No. 1 wires. 
The insulation resistance of the cable, after five 
days’ submersion, is specified to be 225 megohms 
per knot at 75 deg. Fahr. The temperature of the 
sea bottom will be tested every 50 miles of the 
route, and one mile from shore at each terminus ; the 
mean of these several observations being taken as 
the actual temperature throughout, ‘The cable has 
been designed for the Mexican Telegraph Company, 
recently formed in America, by their engineer, Mr, 
J. B. Stearns, of duplex telegraph fame, and will 
be laid this year by the contractors, the India 
Rubber, Gutta Percha, and Telegraph Works Com- 


pany. 





NzwFOUNDLAND.—Information has been received from 
Newfoundland to the effect that the fishermen have forcibly 
stopped railway surveys, and will not the work to 
proceed. The islanders believe the is part of a 
scheme to bring Newfoundland into the Canadian confeder- 
atten ane Seay: Deyn: Sane this means of manifesting their 
opposition, 
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FASTENING TELEGRAPH WIRES. 

We annex an ill of a very neat device for 
fastening telegraph wires, designed by Mr. E. Gilbert, of 
the Dundee and Arbroath Joint Railway, Dundee. It 
will be seen that it consists of a curved malleable iron 
rod 2, the ends of which are formed with a hook to embrace 
or grip the wire some inches on each side of the insulator, 
against which it takes its bearing in the centre. The 
objects of the fastener are to facilitate the erection and 


Fig /. 

















taking down of the wires, to reduce friction at the 
insulators, and consequently the breakages so common 
with the ordinary oe fasteners, and to reduce the 
surface contact of the wires with the insulators, so as to 
lessen the leakage of the current. We believe that the 
results obtained with this fastener have given considerable 
satisfaction. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Inanition of the Coal Trade—The aspect of the coal 
wr “4 ge ey oie Soy ows Ba tr ’ 
measures ler in ; 
have held a conference this week at Barnsley, and 
non-unionist and unionist representatives were . 
They have kept their re but it is known 
that extraordinary measures are to be taken to band the 
men together, in order to deal with existing disputes, and 
take measures for the future. Silkstone coal is only 
realising 6s. per ton on the pit banks, and this is below the 
cost of production. Nearly 200 collieries in this district 
have been closed within the past five years. 

Hull New Borough Lunatic lum-—At a meeting of 
the Visiting Justices, held at the Town Hall, on Tuesday, 
a contract was entered into with Messrs. George Jackson 
and Son, of Hull, for the general work required in the 
erection of ho new. soya for the sum of 43,6521. 10s. 
Cees Wn ake sige : = be sone Messrs. —— 

Sons, of Trow , for the gene: eering ; an 
Messrs. Porter and Co., of Linen. for the. works ; 
Mesars. Bradford and Co., Manchester, for laundry fittings ; 
and other minor contracts, amounting in all to the sum of 
60641. 4s. 6d. The work will be commenced at once, and 
will take about 2} years to complete. 

Death vd a Siinieg Engineer.—The death is announced 
of a gen well known in this district through his 
intimate connexion with the South Yorkshire mining in- 
terest. Mr. James Cope, one of the oldest mining engineers 
in Staffordshire, was found on Tuesday —- in 
bed, at his residence, Tettenhall-road, Wolverhampton. 
Deceased, who was 70 years of age, retired to bed in his 
usual health. He was a Fellow of the Geological Society, 
and was a prominent member of the South Midland Insti- 
tute of Mining Engineers. 


Bristot Tramways. —The Bristol Tramways Company 
has declared a half- dividend at the rate of 7 per 
cent. per annum. otwells line was opened on the 
24th of June and bas proved a remunerative section. The 

half- "a working has been satisfactory. Since the 
t meeting of much attention has been given 

to the for a Horfield line by m i 
yous. directors publicly invited tenders, but, before 
eciding on the tance of any, they inquired thoroughly 
into all the known systems, and visited several towns to see 
the working of engines. The tender of the Hughes Loco- 
motive and Tramway Engine Company (Limi was ulti- 








mately accepted. In consideration of a mileage rate, the 
= com) will provide the engines and undertake all 
the res in connexion with the working of them. 


The contract is for twelve months only, and during that 
time the directors will have the eppertunity of obtaining 
of mapa geuiiaahsgeenpacmtn TH cmteestion of 
more é © cons n 
orfeld section is now practically completed, the 
engines are in Bristol, and the engine company are making 


their ts to commence work. This line will, | the spherical element of the required fer 
os me apanel, vers soesl ebortly f content hoe been | distant objects, and the difference between the two gives 
from ia bearleet t, and oe connecti — int ee areenl the ‘The meridian of maximum re- th 
erm he ene ohh Shri ll ail ret te great Ca ens tum, at 

“ ore ear. ese . 

San tai ctisel Gale eenctaaaaions G6 ide’ sence a the tenn | = ee tame, condensing | lens, ant 








THE ESTIMATION OF ASTIGMATISM. 
Improved Apparatus for the Objective Estimation of 
Astigmatism.* 


By Tempzst AnpErson, M.D., B.Sc. 

AsTIgoMATIsm has been defined as that condition of the 
eye in which refraction is unequal in the different meridians. 
og ls obtain —_ eee 

it is necessary to know accura’ as' 

fence ths fooal Inngiae ef Ehsan, puneiaiay minieamcarrabre, 
w ce 5 eylin- 
drical or cylindrical on one side and spherical on the other, 
are readily calculated. Many plans have been adopted for 
popes oy ba —a—- depending on observa- 
tions made by the eye i , and generally using a point of 
light or a series of radiating lines as an object. From 
their ces when viewed at different distances, and 
with lenses of different powers, the focal adjustment of the 
different meridians is at last obtained. 





























at 
i —— td 
Xp 2 
= 
i 4 
A, Observed eye. W. Wire screen, seen edgeways. 
B. Observing eye. y- Principal lens. 
m. Mirror. w. Correcting lens. 
l. Lamp. 0. Graduated bar. 
¢ Conteasing lens. D. Tube. 


The advantage of this group of methods is their 
theoretical delicacy, as they work by judging of the per- 
fection of certain images refrac on the retina in a 
manner not very dissimilar to that in which they are 
usually formed; the practical disadvantage, that accurate 
observations are required from one who has never been 
accustomed to make them. Hence subjective methods have 
been introduced. Their advantages are, substituting 
trained for untrained observation. Their disadvan : 

1. The vessels of the retina and tle optic nerves, which 
are mostly em as objects, are seldom in exactly the 
pasiiien Guten le for esti the refraction in different 
meridians, and are often at a different distance from the 
optical system of the eye from that at which the sensitive 
—, of the retina lies. o tes) Qifecte. if , 
. They m require the optical , if any, an 
the accommod of the observing eye to be taken into 
account and allowed for, thus introducing risk of error. 

In the author’s two instruments, an image of a suitable 
object thrown on the retina of the observed eye, is used 
as an object by the observer, with the following advan- 


. The patient’s eo may be entirely disregarded, 


or “, used as ry. 

2. The image used is necessarily at the retina, and not 
before or behind it. 

8. The accommodation or any defects in the refraction 
of the observer’s eye, does not enter into the result, as the 
only function of this eye is to observe the formation of the 
image on the retina. 

In the first plana 
lens, and a series of ting wires (supposed to be 
seen edgeways in the figure), thus giving a bright field with 
black lines on it. 

The whole slides on a graduated bar C, at the other end 
of which is a convex lens y (4 and 10 —— are the 
most convenient powers, t.¢., 10in. and 4in. focus). Cl 
to the lens, and at an angle of 45 deg. to its axis, is a 
mirror m, which reflects the rays at right angles to their 
former path. The instrument is to be held so that this 
pencil of rays enters the eye, when the wire 
screen is at the proper distance, an i of it is formed 
on the retina. The mirror has the centre left unsilvered, 
as in an ordinary op and has a disc of correct- 
ing lenses behind it, to render the retina, and the image 
on it, visible by the direct method. Tho observed eye 


should have its accommodation relaxed by atropine. 
The bar is so graduated that the most distant point at 
which a distinct image of any of the wires is formed on the 


retina gives the refractive error of the meridian of minimum 


refraction expressd in dioptrics, and the point at. which the | any 


line at right angles to this is best defined, gives that of the 
meridian of maximum m. The poh of these gives 





* Read before Section A of the British Association ; 
Swansea meeting. 


mp is provided with a condensing | J 


plane | vibratory change in the light. 





¢ and with its accommodation 
; in image of the wires is formed on the retina. The 
light radiating from this image passes out through the 
system of the eye ; is rendered , and able to 
an accurate image on the retina of an emmetropic eye 


Tpibadederaeabe echenacaagha, fh inanipsataiins 
if the‘o eye be not em ic, it is 

to introduce lenses of different powers close in front of it, 
so as to correct the rays both entering and leaying the eye. 
If the refraction be the same in all meridians, the image of 
all the wires is sharp with the same lens, and this lens is 
the one required to correct the ametropia. If any astiy- 
matism exists, different lenses are required for rendering 
the images of the different wires sharp. 

The strongest and weakest of these are the measures of 
the errors of refraction of the two principal meridians, and 
the difference of their numbers of dioptrics gives the cy- 
lindrical element of the correcting glass required. 

In this form of apparatus a disc of correcting lenses 
behind the mirror is not required, as the single correcting 
lens near the observed eye corrects the rays both entering 
and leaving the eye. 

For rapidly finding the proper lens a disc of lenses is used, 
each a centimetre in diameter, and with intervals of one 
dioptric ; a smaller disc is attached containing the quarter 
dioptrics, so that by their combination intervals of one 
quarter of a dioptric can be read—a degree of accuracy 
greater than the estimation ph owe susceptible of. 

The proper lens being culated, its spherical and 
—— elements are combined and put together before 
the eye. If it be the correct one, all the lines are seen 
sharp at the same time. If not, further examination is 


: The principal advantage of the first plan is that the ad- 
justment, made by the motion of the wire screen, is 
continuous, and correcting lenses are not required for mea- 
suring the refraction, but only for rendering the retinal 
image visible ; its disadvantage that, as the rays are not 
parallel as they pass from the front lens, past the mirror to 
the eye, it is necessary for the apparatus to be very near, 
and at a determinate distance from the observed eye, other- 
wise the readings of the scale are vitiated. This, however, 
is not a serious objection. 

In the second plan the rays in the corresponding position 
are parallel, and the instrument can be held at any con- 
venient distance, say 1 ft. or 2ft. from the observed eye, 
and the observer can get a view of the cornea at the same 
time as he views the image, so that he can estimate the 
refraction at differeut points of the cornea. 

It is hoped that this may eventually lead to the determi- 
nation of the refraction at different parts of conical cornea 
and other e with irregular astigmatism, and the appli- 
cation of suitable lenses to them. 

writing the above, I find mention of an instrument 
by Coccius Stimmel, with an oy arrangement on the 
same plan as my second, but I have not heard of its being 
in use in this country. 





SELENIUM AND THE PHOTOPHONE.* 
By ALEXANDER GRAHAM BELL. 

In bringing before you some discoveries made by Mr. 
Sumner Tainter and myself, which have resulted in the 
construction of apparatus for the production and reproduc- 
tion of sound by means of light, it is necessary to explain 
the state of knowledge which formed the starting-point of 
our experiments. shall first describe the remarkable 
substance selenium, and the manipulations devised by 
various experiments ; but the final result of our researches 
has evidenced the class of substances sensitive to light 
vibrations, until we can propound the fact of such sensi- 
tiveness being a general property of all matter. We have 
found this property in gold, silver, platinum, iron, steel, 
brass, copper, zinc, lead, antimony, German silver, 

enkin’s metal, Babbitt’s metal, ivory celluloid, gutta- 
percha, hard rubber, soft vuleanised rubber, paper, parch- 
ment, wood, mica, and silvered glass ; and the only sub- 
stances from which we have not obtained results are carbon 
and thin microscopic glass. We find that when a vibratory 
_— of ey — weer pear ig = yo emit ~~ 
—the pitch of whi lepends upon the uency of the 
We find farther that, when 
we control the form or character of the light-vibration on 
selenium, and vee. on the other substances, we control 
the quality of the sound and obtain all varieties of articulate 
speech. We can thus, without a conducting wireasin electric 
telephony, speak from station to station, wherever we can 
project a beam of light. We have not had rtunity of 
— the limit to which this cite comp influence can be 
extended, but we have spoken to‘and from points 213 metres 
apart ; and there seems no reason to doubt that the results 
will be obtained at whatever distance a beam of light can 
be flashed from one heen a x Ser ey meat The —— 
privacy of our experiments - has —_— Pt which 
attempts at rmining the extreme distance at | 
this new wethed of vocal communication will be available. 
I shall now speak of selenium. 
In the year 1817 Berzelius t 
examination of the method of 
i » ing the course - 
: ; nie ; 
clear brown colour, which, under the ocien A a 
lowpipe, gave out a peculiar odour, like attriba 
oh £ tellariam. As tellurium was a substance of 


* Lecture delivered before the American Association. 
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e rarity, Berzelius attempted its production from 


deposit ; at he was unable, after many i 
obtain fart’ indications of .ts presence. He = 
iful signs of sulphur mixed with mercury, copper, 
inc, iron, arsenic, lead, but no trace of tellurium. It 
not in the nature of Berzelius to be disheartened by | w 
is result. In science every failure advances the boun- 


of knowledge as well as every success, and Berzelius 
that, if the ckasacteristie odour that had been observed 


ida 


t 


FE 


FEE 
38 


resence of some substance then unknown to the che- 

U on by this hope he returned with renewed 
ardour to his work. He. co a great quantity of the 
material, and submitted the whole mass to various chemical 
processes. He succeeded in separating successively the sul- 


E 


hur, the mercury, the copper, the tin, and the o 
own substances whose presence had been indicated by 
his tests; and, after all these had been eliminated, there 
still remained a residue which proved upon examination to 


+B 


stance. The chemical properties of this new element were 
found to resemble those of tellurium in so remarkable a 

, that Berzelius gave to the substance the name of 
“Selenium,’’ from the Greek word selene, the moon 
(“tellurium,”’ as is well known, being derived from tellus, 
the earth). , ; ; 

Although tellurium and selenium are alike in many 
respects, they differ in their electrical properties, tellurium 
being a good conductor of electricity, and selenium, as 
Berzelius showed, a non-conductor. nox discovered, in 
1837, that selenium became a conductor when fused ; and 
Hittorff, in 1852, showed that it conducted, at ordinary 
temperatures, when in one of its allotropic forms. When 
selenium is rapidly cooled from a fi condition, it is a 
non-conductor. In this its vitreous form, it is of a dark 
brown colour, almost black by reflected light, having an 
exceedingly brilliant surface. In thin films it is transparent, 
and appears of a beautiful ruby red by transmitted light. 
When selenium is cooled from a f condition with ex- 
treme slowness, it presents an entirely different appear- 
ance, being of a dull lead colour, and having throughout a 
quasistet or crystalline structure, and looking like a 
metal. In this form it is perfectly opaque to light, even in 
very thin films. This variety of selenium has long been 
known as “‘ granular’ or “‘ crystalline’ selenium, or, as 
Regnault called it, *‘ metallic’? selenium. It was selenium 
of this kind that Hittorff found to be a conductor of elec- 
tricity at ordinary temperatures. He also found that its 
resistance to the passage of an electrical current diminished 
continuously by heating up to the point of fusion, and that 
the resistance suddenly increased in passing from the solid 
to the liquid condition. It was early discovered that ex- 
posure to sunlight hastens the change of selenium from one 
allotropic form to another ; and this observation is signifi- 
cant in the light of recent discoveries. 

Although selenium has been known for the last sixty 
years it has not yet been utilised to any extent in the arts, 
and it is still considered simply as a chemical curiosity. It 
is usually supplied in the form of cylindrical bars. These 
bars are sometimes found to be in the metallic condition ; 
but more usually they are in the vitreous or non-conducting 
form. It occurred to Willoughby Smith that, on account 
of the high resistance of crystalline selenium, it might be 
usefully employed at the shore end of a submarine cable, 
in his system of testing and signalling during the process 
of submersion. Upon experiment, the selenium was found 
to have all the resistance required—some of the bars em- 
ployed measuring as much as 1400 megohms—a resistance 
equivalent to that which would be offered by a telegraph 
wire long enough to reach from the earth to the sun! But 
the resistance was found to be extremely variable. Ex- 
periments were made to ascertain the cause of this vari- 
ability. Mr. May, Mr. Willoughby Smith’s assistant, 
discovered that the resistance was less when the selenium 
was exposed to light than when it was in the dark. 

In order to be certain that temperature had nothing to 
do with the effect, the selenium was rome | in av of 
water, so that the light had to through from lin. to 
2in. of water in order to reach the selenium. The approach 
of a lighted candle was found to be sufficient to cause a 
marked deflection of the needle of the galvanometer con- 
nected with the selenium, and the lighting of a piece of 

esium wire caused the selenium to measure less t 
half the resistance it did the moment before. 

These results were naturally at first received by scientific 
men with some incredulity, but they were verified by Sale, 
Draper, Moss, and others. When selenium is exposed to 
the action of the solar spectrum, the maximum effect is 
produced, according to Sale, just outside the red end of the 
Sa, in a point nearly coincident with the maximum 
of the heat rays; but, according to Adams, the maximum 


the selenium, so as to cause 
wires. 


mica was pressed u 
out and fill toe. the 
Each cell was about the size of a silver dime. The sele- 


tell: h ly indicate — cscs gies: 
i + proceed from tellurium, it might possibly indi in Y . 

- th Without dwelling farther upon the researches 
I may say that the chief information i 
of light upon the sonductivity of selenium wi 
under the names of Willoughby Smith, Lieutenant Sale, 
Draper and Moss, Prof G. Adams, Lord Rosse. 
ther | Day, Sabini, Dr. Werner Siemens, and Dr. C. W. Siemens. 
All observations by these various authors 
means of galvanometers ; but it occurred 
telephone, from its extreme sensitiveness to electrical in- 
fluences, might be substituted with advantage. Upon 
consideration of the subject, however, I saw that the experi- 
ments could not be conducted in the ordi way 
following reason : The law of audibility of the telephone is | 
precisely analogous to the law of i i 

effect is produced h of a continuous and 
at the moment of change from a 
stronger toa weaker state, or vice versd, that any audible 
roposed, and the amount of effect is exactly pro- 
to the amount of variation in the current. 1t was, 
therefore, evident that the telephone could only respond to 
the effect produced in selenium at the moment of c 
from light to darkness, or vice versd, and that it would 
advisable to intermit the light with great rapidity, so as to 
produce a succession of changes in the conductivity of the 
selenium, corresponding in frequency to musical vi 
witkin the limits of the sense of heari 
ved that currents of electricity, 
scarcely any audible effects from a telephone when the 
circuit was simply opened or closed, caused very 
musical sounds when the circuit was rapidly interrupted, 
and that the higher the pitch of sound the more audible was 
the effect. Iwas much struck by the idea of !producing 
sound by the action of light in this 
consideration it appeared to me that all t 
obtained from varieties of electricity could also be produced 
by variations of light acting upon selenium. I saw that the 
effect could be produced at the extreme distance at which 
selenium would respond to the action of a luminous body, 
but that this distance could be indefinitely increased b 
use of a parallel beam of light, so that we could telep 
from one place to another without the necessity of a con- 
ducting wire between the transmitter and receiver. It was 
ecessary, in order to reduce this idea to practice, 
paratus to be operated b 
ch variations could be prod a ¢ 
beam.of light, corresponding to the variations in the air 
produced by the voice. 

I proposed to pass light through a large number of small 
orifices, which might be of any convenient shape, but were 
preferably in the form of slits. T'wo similar’ 
plates were to be employed E 
other attached to the centre of a diaphragm actuated by 
the voice, so that the vibration of the diaphragm would 
cause the movable plate to slide to and fro over the surface 
of the fixed satay on alternately ote 
ces for the passage 0! 
peaker could control the amount of light 
through the perforated plates without completely obstruct- 
ing its passage. This ap 
el beam of light, and the un 
emerging from the apparatus could 
distant place upon a 


the conducting of their seleni lls, exceptin; 
Werner Soatea’ whe found that samt g — 
We have also discovered that brass. 
selenium, forms an 


iron and copper mig 


chemically acted upon by 
convenient material; indeed, 
that the chemical action between the brass and selenium 
has contributed to the low resistance of our cells by form- 
ing an intimate bond of union between the seleninm and 
brass. We have observed that 
the other substances as water to a greasy surface, and we 

to think that when selenium is used in con- 


melted selenium behaves to 





of applying the selenium is as follows: 
‘he ce hot enough, a stick of sele- 
nium is rubbed over the surface. In order to acquire con- 
dactivity and sensitiveness, the selenium must next 


_ We simply heat the selenium over a gas stove and o 
ag ag tebe 9 be selenium attains a certain tem 
perature, the beau reflecting s 
A cloudiness gradi 


urface becomes dimmed. 
extends over it, somewhat like the 
film of moisture produced by breathing 
; increases, and the whole sur- 
face is soon seen to be in 
line condition. The cell may then be taken 
and cooled in any suitable way. When the heating 
is carried too far, i 
Our best results ha 
until it crystallises, and continuing t 
of melting appear, when the gas is immedia 
The portions that had melted 
the seleniam is found upon 
to be sensitive to 
only a few minutes. 


the crys selenium is seen to melt.. 
ve been obtained by heating 


t. The whole operation occupies 
tage of being volitionss be t it moaned oe «pol 
° ex us, but it proves man t 

accepted theories on this subject : 
method shows that fusion is unnecessary, that conductivity 
and sensitiveness can be produced wi t long 

and slow cooling ; and that crystallisation takes 

the heating ng We have found that on 


un microscope, w appear 
on a ground of ruby red. Upon remo the 
i Sue sheen, oo Os 


croscope masses of these crystals arranged like basaltic 
i detached from one another, and at a still 
int of heating the distinct 
, but the whole mass resembles metallic 
stone, with here and there a 
fossil, on the surface. Selenium crystals 
slow cooling after fusion present an entirely 


are fallacious. Our new 
t. In this way the 
passed 


the appearance of the 
be received at some be observed 
lens, or other apparatus, by means of 
be condensed upon a sensitive piece of 
selenium placed in a local circuit with a telephone and 
The variations in the light produced by 
er should cause corres} 
electrical resistance of the selenium employed : 
and the telephone in circuit with it should reproduce | tracea 
the tones and articulations of the s 
I obtained some selenium for the purpose 
tus shown ; but found that its resistance was 
tely greater than that of any telephone that had been 
han | constracted, and I was unable to obtain any audible effects 
ion of light. I believed, however, that the 
le could be overcome by de 
the resistance of 


reread da 8 
columns are no lon 


separate snow-flake, 
formed d 


: 


ing a beam of light in the manner 

ical varieties need be shown. The source of light may 

be controlled, or a steady beam may 

point in its path. The beam may be 

ways. For instance, it may 
or 


mi 
ial h fe thes amraga 
constructing special telephones for purpose. 80 
ence in this that, in a lecture delivered before 
Institute of Great Britain, upon the 17th of | by 
I announced the possibility of hearing a shadow 
the action of light upon 
my ideas upon this subject 


be modified at any 


ee 


selenium. A few 
ived 


effect is uced in the greenish-yellow or most luminous | days 


part of the spectram. Lord Rosse exposed selenium to the 
action of non-luminous radiations from hot bodies, but 
could produce no effect; whereas a thermopile under 
similar circumstances gave abundant indications of a 
current. He also cut off the heat rays from luminous 
bodies by the inte ition of liquid solutions, such as 
alum, between the selenium and the source of light, with- 
out affecting the power of the light to reduce the resistance 
of the selenium ; whereas the interposition of these same 
substances almost completely neutralised the effect upon 
the thermopile. Adams found that selenium was sensitive 
to the cold light of the moon, and Werner Siemens dis- 
covered that, in certain extremel sensitive varieties of 


a 
announcement made by Mr. 
the Society of Telegraph En- | through 
that he had heard the action of a ray of light falling 
upon a bar of crystalline selenium, by listening to a tele- 


the publicity given to the speaking 

last few years may have suggested to 

in different parts of the world somewhat 

gt Ty ae aaa | 
ough the producing reproducing 

by the action of light, as described 

iginal and i t conception of my own, I recognise 


phone in circuit with it. 


= 


selenium, heat and light prod opposite effects. In | has been 


Siemens’ experiments, special ts were made 
for the purpose of reducing the resistance of the selenium 
5 =p ip yy - is bet tale tn Ge ee shape, 

ie shape of a dou’ iral in ig-zag 8 
and were laid upon a plate of mica so that the discs did not 
touch one another. 5 oe 6 a 
Placed upon the platinum 
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hone. A lange number of trials of this apparatus have 
— made with the transmitting and receiving instruments 
so far apart that sounds could not be heard directly through 
the air. In illustration, I shall describe one of the most 
recent of these experiments. Mr. Tainter operated the 
pra ee pe wn ae which was placed on the top of 
the schoolhouse in Washington, and the sensitive 
receiver was arr in one of the wmdows of my labora- 
tory, 1825 L , at a distance of 213 metres. Upon 
placing the telephené to my ear I heard distinctly from the 
illuminated receiver the words: “‘Mr. Bell, if you hear 
what | say, come to the window and wave your hat.” In 
laboratcry experiments the transmitting and receiving in- 
struments are ily within earshot of one another, 
and we have, therefore, been accustomed to pooling the 
electric circuit connected with the selenium receiver, so as 
to place the telephones in another room. By such experi- 
ments we have found that articulate speech can be repro 
light, and even by the light of 
produced by rapidly interru: the os oy th yon 
are idly i pting the y the per- 
forated disc. “ine great advantage of this form of appa- 
ratus for experimental work is the noiselessness of i 
tion, admitting the close a h of the receiver without 
iuterferiag with the audibility of the effect heard from the 
3, for it will be mos vos Bea § that musical tones are 
from the receiver when no sound is made at the 
transmitter. A silent motion thus prod a sound. In 
this way musical tones have beea heard even from the light 
ofacandle. When distant effects are sought another appa- 
ratus is used. By placing an ue screen near the 
rotating disc the beam can be entirely cut off by a slight 
of the hand, and musical signals, like the dots and 
dashes of the Morse telegraph code, can thus be produced 
at the distant receiving station. 
_ We have made experiments, with the object of ascertain- 


ei 





kind enough to give me his assistance in conducting these 
experiments. When » solution of alum, or bisulphide of 
Ci S Goatees Ge Samet Se ee ee 
the intermittent beam is very slightly dimi ; but a 
shelf the fible ae pt i 

au an opaque 
sheet of hard rubber does not entirely do this Wins the 
sveet of hard rubber was held near the disc interrupter 
the rotation of the disc interrupted what was then an in- 
visible beam, which passed over a space of about 12 ft 
before it reached the lens which finally concentrated it 
upon the selenium cell. A faint but perceptible 
musical toue was heard from the connected with 


: 
i 
: 
g 
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- | should be audible in a similar manner without the aid of 


-| extraordinary success. I held the sheet in close contact 





the hand in the path of the invisible beam. It would be 
premature, without further experiments, to speculate too 
much concerning the nature of these invisible rays ; but it 


is difficult to believe that they can be bent rays, as the f 


effect is produced through two sheets of hard rubber con- 
taining between them a saturated solution of alum. 
Although effects are —— as above shown by forms of 
radiant energy which are invisible, we have named the 
Fs apt for the production and reproduction of sound in 
this way “‘ the ———, because an crdinary beam of 
light contains the rays which are operative. 

t is a well-known fact that the molecular disturbance 
produced in a mass of iron by the magnetising influence of 
intermittent electrical current can be observed as sound b; 
placing the ear in close contact with the iron. It porter, 
to us that the molecular disturbance produced in crystalline 
selenium by the action of an intermittent beam of light 


a telephone or battery. Many experiments were made to 
verify this theory without definite results. The anomalous 
behaviour of the hard rubber screen suggested the thought 
of listening to it also. This experiment was tried with 


with my ear, while a beam of intermittent light was 
focussed upon it by a lens. A distinct musical note was 
immediately h We found the effect intensified by 
arranging the sheet of hard rubber as a diaphragm, 
and listening through a hearing-tube. We then tried the 
ine ium in the form of a thin disc, and obtained 
a similar but less intense effect. The other sub- 
stances which I enumerated at the beginning of my address 
were now successively tried in the form of thin discs, and 
sounds were obtained from all but carbon and . thin glass. 
We found hard rubber to produce a louder sound than any 
other substance we tried, excepting antimony, and paper 
and mica to produce the weakest sounds. On the whole 
we feel warranted in announcing as our conclusion that 
sounds can be produced by the action of a variable light 
Siaages: "Wo hare beard’ freer tateretetst soniana 9a 
phragms. e have m in 
perceptible musical tunes through tubes of ordinary Yul 
canised rubber, of brass and of wood. These were all the 
materials at hand in tubular form, and we have had no 


of 
extremely glad that I have the o; nity of 
, iether of tans: tahinelion, betes 


i 
: 
ef 
4 
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ciation that the telephone became an accomplished fact. 
I cannot state too highly also the advantage I received in 
relimi experiments on sound vibrations in this build- 
ing from Professor , and near here from my valued 
friend Dr. Clarence J. Blake. When the public were in- 
credulous of the possibility of electrical speech, the 
American Academy of Arts and Sciences, She Philosophical 
Society of Washington, and the Essex itute of Salem 
recognised the reality of the results and honoured me by 
their congratulations. The public interest, I think, was 
first awakened by the judgment of the very eminent scientific 
men before whom the telephone was exhibited in Phila- 
delphia, and by the address of Sir William Thomson before 
the British Association for the Advancement of Science. 

_ At a later period, when even practical telegraphists con- 
sidered the telephone as a mere scientific toy, Professor 
John Pierce, Professor Eli W. Blake, Dr. Channing, Mr. 
Clarke, and Mr. Jones, of Providence, Rhode Island, de- 
voted themselves to a series of experiments for the pur- 
pose of assisting me in making the telephone of cal 
utility ; and they communicated to me, from time to time, 
the result of their experiments with a kindness and gene- 
rosity I can never forget. It is not only pleasant to re- 
member these things, and to speak of them, batit is a duty 
to repeat them, as they give a practical reputation to the 
often repeated stories of the blindness of scientific men to 
unaccredited novelties, and of their jealousy of unknown 
inventors who dare to enter the charmed circle of science. 
I trust that the scientific favour which was so readily ac- 
corded to the telephone may be extended by you to this new 
claimant—the photophone. 


Tue Sr. GorHarp TUNNEL.—The directors of the St. 
Gothard ae ge | Company have issued a special report, 
the object of which is to contradict certain uieting 
sce etna” bere 
present positi en ise. wo poin 
the southern ion of the considerable difficulty 
has been encountered owing to the great pressure of the 
ground. The trouble was overcome by the usual precau- 
tionary measures and a 8' masoury . Two 
dangerous of the northern section must be restored. 
At one of oP ped the advance heading only had been 
completed, and its ing will not, it is thought, offer 
any exceptional difficulty. At the other point—under the 
plateau of Andermatt—the first lining gave way. Three 
sections and a half, built again by the contractors, fell in 
again, and a fifth was 5 About 1344 ft. had to be 
rebuilt, of which about 66 ft. to 90 ft. are still incomplete, 





it being an question whether a certain 
24ft. will neod reconstruction. It is thought that the con- 


. | tractors will be successful in the present attempt to re- 





build. 
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TORPEDO BOAT ENGINES. 


In dealing last week with the engravings we then 
published of one of Messrs. John I. Thornycroft 
and Co.’s first-class torpedo boats we referred but 
briefly to the engines and boilers with which these 
boats are fitted, at the same time promising further 
particulars in a future number. These particulars 
we now give, our two-page engraving published this 
week containing views of the engines of the torpedo 
boat which we illustrated last week, while of the 
boiler we give engravings on the present page. 

It will be seen from our engraving that, as already 
stated, the engines are of the vertical compound in- 
termediate receiver type with cranks at right angles, 
the high and low-pressure cylinders being respec- 
tively 123 in. and 203 in. in diameter, aud the stroke 
in both cases being 12 in. The cylinders, which are 





proportions, it being 12in. in diameter with 3 in- 
stroke. Itis worked by levers coupled to the cross- 
head of the low-pressure cylinder so that it works at 
the same number of strokes as the engines, namely, 
considerably over 400 double strokes per minute. 
This isa very high number of reciprocations for an 
air pump, but arranged as they make them Messrs. 
Thornycroft find their pumps give no trouble. 
The large diameter enables a large valve area to be 
obtained, the arrangement of the foot, piston, and 
delivery valves being alike, as will be seen from 
Figs. 3 and 4, the latter view being a plan showing 
the form of the valves. From this view it will be seen 
that the latter are triangular, each valve being held 
by a guard which clips it along its radial centre line, 
leaving the sides free to rise. This form of valve is 
a convenient one to apply, and it gives a very free 
discharge for the water, &c, The feed pumps are 
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The surface condenser is cylindrical, and is 
distinct from the engines, as shown in the sectional 
plan of the boat, Fig. 8 of our two-page engraving 
published last pike 4 The condensing water is 
forced through this condenser by a centrifugal pump 
driven by an independent engine. The engine- 
room also contains another independent engine, 
namely, one for driving a fan situated in the stoke- 
hold, by means of which a supply of air is forced 
into the latter. This engine is coupled direct to the 
fan shaft, and is sometimes driven at over 900 
pommer worey r minute. In the cogneenes is also 

laced an air compressing pump for supplying com- 
cae air to the torpedoes and to the ree tube 

or discharging them. The donkey engine is fitted 
in the boiler-room. 

The engines are supplied with steam by a boiler 
of the locomotive type, of which we give engravings 


Fig.5. 

















steam jacketted, are both cast in one piece with 
their valve chests, each cylinder being fitted 
with a liner, the space between which and the 
cylinder casting proper forms the steam jacket. 
The slide valves are a modification of Wilson’s 
balanced slides devised by Mr. John Donaldson, 
and they are found to work extremely well. As 
will be seen from Fig. 2 each valve works be- 
tween the face on the cylinder and a rigid back- 
plate or bridge piece which spans the valve, 
resting on the cylinder face on each side of the 
valve it covers, and being kept up in its place 
by a spring at the back. The cylinder faces 
are double ported, and the valves are arranged 
to give double openings for both steam and 
exhaust. The pistons are very light, and have 
single webs coned to give the necessary stiffness, 
as shown. 

The cylinders are connected to the bedplate 
by eight vertical standards, as shown, these 
standards being braced together at about the 
middle of their height. The crossheads have 
slipper guides, and the bearing surfaces provided 
to all moving parts are very large, the crank-pins, 
it will be noticed, being unusually long. The valve 
gear is the ordin 
carrying a toothed quadrant geared into by a worm 
on a transverse shaft carrying the hand levers. 
The air pump, which is single acting, is of unusual 












on the present page. The shell is of Bessemer 
steel and the inner firebox and tubes are ‘of 
Lowmoor iron. The firebox casing is of the 
Belpaire pattern, its top being stayed direct to 
the crown of the fire-box as shown. The boiler 
contains 204 tubes, 13 in. in diameter, the total 
heating surface aang 618 square feet, of which 
57 square feet is firebox surface and 561 square 
feet external tube surface. The firegrate area 
is 18 square feet, the firebars not extending the 
whole length of the firebox, but there being a 
transverse firebrick bridge (not shown io our 
engravings) a short distance from the tube- 
plate. The flue area through the tubes (disregard- 
ing the ferrules at the firebox end) is 2.7 square 


feet or os of the grate area. 


The boiler is fitted with Mr. Thornycroft’s 
patent apparatus for preventing accidents to the 
people in the stokehold, in event of any 
of the tubes giving out while the boiler is 
under steam. This pamngnnets consists of a 
series of wrought-iron flaps hinged to the 


plunger pumps fixed to the bedplate and driven from | front of the ash-pan in such a way that they 


cranks formed at the ends of a cross shaft which 


link motion, the reversing shaft | carries a wormwheel geared into by a worm on the 


forward end of the crankshaft, as shown in Figs. 1 
on 2. From this cross shaft the bilge pump is also 
ven. 





will be closed by any excess of pressure within 
the ash-pan, while in order to prevent the ash- 
pan being damaged by an excessive pressure, a 
passage is formed at one side leading up to the deck 
and fitted with a door with a spring fastening, so 
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arranged that the door may be blown open by a|,, 
. r se F ABLE GIVING REsuLTs or ADMIRALTY EXPERIMENTS OF THE BOILER OF ONE OF MEssRs. THORN 
me apres slight :pressure from within. The hans Pinentenas Teneuse Beace. YCROFT 
steam, &c., from the ash-pan would thus escape 


into the air and the e in the stokehold would 
be safe. Inasmuch as the stokehold is closed, the 
air being forced into it to produce the necessary 
draught through the boiler, an arrangement of the 
kind we have just described is most essential for 
safe working. 

In April last the Admiralty carried out some 
most interesting experiments on the boiler of Messrs. 
Thornycroft’s torpedo boat. No. 3 to determine the 
rate of evaporation obtainable with different pres- 
sures of air in the stokehold, and of these experi- 
ments it will be advisable that we should give some 
account here. The boiler experimented upon was 
of the class and dimensions of that we now illustrate, 
but the grate area used during the trial is given in 


the Admiralty reports as 18.9 square feet, and that | C' 


area has been used in calculating the rates of com- 
bustion per square foot, &c., given in the appended 
Table and diagrams. The experiments were con- 
ducted by Mr. Edward Newman, chief engineer, 
and Mr. A. Morcom, second assistant, the mode of 
carrying them out being as follows: The coal used 
pay ixon’s navigation, and it was weighed into the 
bunkers at the commencement of each trial, the 
coal not used being weighed out again when the 
trial was finished. The firegrate was not cleared at 
the commencement of each trial but the state of the 
fire was noted, and in cases where the condition of 
the fire at the end of a run was not the same as at 
the commencement, allowance was made for the 
difference in calculating the fuel consumed. It is 
stated by the experimenters that owing to the shape 
of the grate and the datum afforded by a line from 
the bottom of the furnace mouths to the top of the 
bridge, the condition of the fire could be very 
closely estimated. The thickness of fires was varied 
in the different trials as recorded in the Table 
hereafter given. The stoking was very good and 
the same stokers were employed in all the runs, 

The water used was measured by means of a tank 
containing 202 gallons placed on deck and con- 
nected with the extra supply tank by a pipe fitted 
with a cock which was closed when the measuring 
tank was being refilled, The donkey pump drew its 
supply direct from the extra supply tank. The 
height of water in the gauge glass was marked at 
the commencement of each trial, so that any dif- 
ference of water level in the boiler at the commence- 
ment and end of an experiment might be allowed 
for. 

To get rid of the steam generated, the filling 
nozzle was fitted with a pipe for blowing off the 
steam overboard, this pipe being fitted with a valve 
by which the discharge could be regulated. ‘The 
pressure gauge was brought on deck close by the 
discharge valve, so that the man controlling the 
latter could readily maintain a steady pressure in 
the boiler. The discharge pipe was fitted with a 
small pipe for testing the dryness of the steam, but 
no trace of priming was found, and it is believed 
that the evaporations recorded were not exaggerated 
to any material extent by wetness of the steam. 

The pressure of air in the stokehold was kept 
steady throughout each run by an artificer in charge 
of the fan engine, while water gauges to indicate 
the air pressure were fitted not only to the stokehold, 
but also to the ashpit, furnace, and funnel, the last- 
mentioned gauge, however, showing that the pressure 
in the funnel was practically nothing. 

The pyrometers were placed in the funnel close 
above the top row of teben, and were long enough 
to stretch across the mouth of the funnel. Their 
——_ was tested by means of lead heated up to 
the melting point of antimony, both before and 
after the trials, the slight errors shown being al- 
lowed for in the records of the experiments. ‘The 
pyrometers were stated to be found sensible through- 
out the trials. 

The experiments made were four in number, the air 
pressure used in the stokehold being respectively equal 
to 2in., 3in., 4in., and 6in. of water, and the results 
obtained being those recorded in the annexed Table. 
In this Table we have arranged tie experiments 
in the order of the air pressures used, and have 
given each experiment a distinguishing letter for 
convenierice of reference. To bring out some of 
the leading features of the trials more clearly, we 
have also arranged the results ia a graphic form in 
the subjoined diagrams, respecting which we shall 
now have something to say. 

Diagram Fig. 1, annexed, shows clearly the effect 





Reference letter for trials 
Duration of trial foe ~t 
Air Pressure in Inches of Water: 
In stokehold ... ose beb 
», ashpit bis ok atl Sa 
»» furnace es ed gus _ eee oes 
Revolutions of fan per minute 
Temperatures : 
eck... ose < —>e te 
In stokehold ... oat ob bes 
In fannel wat ib om éso 
Of feed water ... 


Steam pressure in pounds per square inch 
Thickness of Fire : 

At front ... se Ne 

+, back ... <n ove 


oat: 
Pounds of coal barnt per hour 


” ” 


99 ” 


surface ee ove 
Water actually evaporated : 
Pounds of water evaporated per hour 


per square foot of grate... 
eating 


ry ” per square foot of 


Pounds of water evaporated per hour per square foot of 
heating surface on po or eve és a 
Pounds of water evaporated per pound of coal... sia 
Equivalent quantities of water which would have been eva- 
porated at 212 deg. from a feed temperature of 100 deg. : 
Total pounds per hour oe ene cm oi on 
Pounds per hour per square foot of firegrate _... 
o 9 heating surface 

per pound of coal ... on eee pe 


} 


” 








A. B. C. D. 
2 brs. 2 brs. 7 min. | 1 br. 39 min. |1 hr. 27 min 
in. in. in. in. 
2 3 4 6 
1.47 | 2.29 3.26 5.25 
135 | | 187 3.0 4.33 
575 rev. 665 rev. 818 rev. 986 rev. 
deg. | deg. deg. deg. 
46.5 | 57.75 49.5 58 
75 85.3 78 82.6 
1073.5 1192 1260 1444 
53.5 57.5 54.5 56 
Ib. Ib. lb. Ib. 
117 117 115 115 
in. in. in. in. 
34 54 4 5} 

9 14 11 14 
lb. lb. Ib. Ib. 
925 1177 1472 1815 

48.94 62.2 78.9 96.03 
1.5 1.9 2.38 2.93 
6535 7770 9325 10,841 
345 411 493 573 
10.57 12.57 15.09 17.54 
7.06 6.60 6.33 5.97 
7046 8350 10.040 11,660 
372.6 441.7 531.4 617.1 

11.4 | 13.51 16.28 18.86 
7.61 | 7.08 | 6.81 6.41 








square foot of grate. It will be noticed from the 
data recorded in the Table that there was in all 
cases a loss of air pressure between the stokehold 
and the ash-pit, amounting to from about 4 in. to 
#in. of water, and as it was evidently the pressures 
in the ash-pit which were effective on the fire, we 
have taken these pressures for the horizontal abscissze 
in our diagram, the vertical ordinates A, B, C, and D, 





















me 
woifg “Se, j 
aa PF: : | ae 
miles a 
mle 
wis 
ale , P \¢ D 
ee, i a Ql : 
of . ~ ee a 
0 ’ 2 3 + s 
Apressure wv ash pit uvwches of water. 
é ré 
| | 
} | 
Fig. 2. r 
| 
\ 
N 
Py 19) 
yr | 8! 
~ se 
eA | He 
“i Hl 
| | \ 
Le 2 c b 


a 
0 





square foot of grate per hour for the several trials to 
which they relate. Ae have also added a dotted 
line denoting the mean thickness of the fires, this 
thickness evidently having affected the results. ‘The 
effect of the thickness of fire is perhaps shown more 
clearly by diagram Fig. 2, in which the vertical 
height measured to the lines marked “ stokehole,” 
‘*ash-pit” and “furnace,” denote the air pressures 
at these three points respectively. It will be seen from 
the diagram that the difference between the air pres- 
sure in the stokehold and ash-pit was materially 





of the air pressure on the rate of combustion per 





increased in experiment B as compared with A, but 


} 
giving by their heights the rate of combustion per | 





that in experiments C and D the further increase 
was very small. The distances between the lines 
marked ‘“ ash-pit” and “furnace” show clearly the 
effect of the thick fire employed in experiments B 
and D. In fact, as far as can be judged from these 
experiments the thickness of fire has far more effect 
on the loss of pressure between the ash-pit and fur- 
nace than the increase of velocity of air through the 
fire required to maintain the higher rates of com- 
bustion per square foot of grate area. It also 
appears clear that with high rates of combustion 
the high blast pressures are required mainly to over- 
come the frictional resistance experienced in the 
tubes, so that an increase in the flue area through 
the latter would very materially affect the degree of 
blast pressure required to maintain a given rate of 
combustion. 

Diagram Fig. 3, annexed, shows graphically the 
manner in which the rate of evaporation per pound 
of coal is affected by the amount of work which each 
square foot of heating surface is called upon to per- 
form. In this diagram we have added to the lines 
A, B, C, D, referring to the experiments dealt with 
in the annexed Table, another line marked T, which 
shows the results obtained in the testing boiler at 
Portsmouth with a sample of the coals used in the 
torpedo boat boiler experiments. In the testing 
boiler the combustion took place at the rate of 

25.65lb. of coal per square foot of grate, or 
| 0.943 Ib. per square foot of heating surface per 
hour, while the evaporation per pound of coal was 
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at the rate of 9.69 Ib. of water evaporated at 212 deg. 
from a temperature of 100 deg. The temperature 
in the chimney was in this case 700 deg., and the 
proportion of ashes in the coal 4 per cent. The 
results obtained in this testing boiler certainly ap- 

ear very high, considering that the water was 

ing evaporated at the rate over 91b. per hour per 
square foot of heating surface, In the case of the 
trials of the o boat boiler, the evaporation 
rose, a8 will be seen from the annexed Table and 
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diagram, to as high as 17.541b. per square foot of 
heating surface per hour from a temperature of 
56 deg., and under a pressure of 115 lb. per square 
inch, the full and dotted lines in Fig. 3 showing 
clearly how the rate of evaporation per pound of 
coal became reduced as the evaporation per square 
foot of heating surface increased. It is to be no- 
ticed, however, that the fall of the former rate is 
far less rapid than the rise of the latter, this being 
due to the higher furnace temperatures accompany- 
ing the rapid rates of combustion. Altogether, the 
experiments which we have recorded are of much 
interest and value. 

When speaking last week of the performances of 
Messrs. Thornycroft and Co,’s first-class torpedo 
boats we recorded that the engines at the full power 
trials had been found to indicate 469 horse power at 
443 revolutions per minute, this being at the rate of 
a horse power for every 1.35 square feet of total 
heating surface. We also stated that ata speed of 
183 knots the engines had been found to develop 
340 horse power with a consumption of 5.92 lb. per 
horse power per hour. The quantity of coal con- 
sumed per hour in this case would thus be 340 x 
3.92=1332.81b., the rate of combustion being roughly 
about midway between those of experiments B and 
C. If we assume the rate of evaporation correspond- 
ing to this rate of combustion to be also midway 
between the results of experiments B and C, or say 
6.5 lb. per pound of coal from the ordinary hot-well 
temperature, we shall get the apparent water con- 
sumption as 3.92 x 6.5 = 25.48 lb. per indicated horse 
power per hour, this consumption of course includ- 
ing that of the fan engine and of the engine driving 
the centrifugal pump for the condensing water. It 
is, however, more than probable that the evapora- 
tive resuits obtained at sea were less favourable than 
those obtained in the dockyard trials, this meaning 
of course that the water consumption per horse 
power was really less than above stated. Altogether 
Messrs, John I. Thornycroft and Co. are decidedly 
to be congratulated on the results they have obtained 
with their high speed launches, and they deserve 
every credit for the ingenuity-and skill which they 
have brought to bear upon the design of both the 
vessels and their machinery. 








CANADIAN RAILWAYS.—No. XXXIX. 
HALIFAX AND CAPE BrETON RalLway, 

Arter the conclusion of the French war by the 
capture of Louisbourg and Quebec, a number of the 
British officers received grants of land in Canada, 
and some of these grants, ——— those in the 
maritime provinces, insufficiently described, generally 
not surveyed, not always even mapped out, became 
afterwards the cause of immense trouble and litiga- 
tion in determining the rightful ownership. Amongst 
these military grants a fine property on the north 
side of a broad estuary from the Northumberland 
Straits in the Gulf of St. Lawrence had been made 
to an officer, who, like others in the same position, 
deemed the gift almost worthless, and regarded his 
Nova Scotian estate as scarcely worth the trouble 
of a two days’ journey to see it; yet it covered the 
area of one of the most valuable coalfields in exist- 
ence, and commanded the waters of one of the finest 
harbours on the continent. An Indian family of the 
Micmacs, of the name of Pictou, were the sole casual 
inhabitants, and some of their name and lineage 
still roam the forests of Nova Scotia, and are not 
unknown to white hunters of the moose and cariboo, 
to whom their services in the woods are almost 
necessary. The owner of the land in 1766, sold it to 
the first white settler of the name of Walter Patter- 
son, the consideration being a horse and saddle, 
and this property, still known as the Cochrane 
Grant, became the site of the present town of Pictou, 
and of the flourishing industries which have brought 
together a population sufficiently large to entitle the 
county to return two members to the Dominion 
Parliament ; the only constituency in Nova Scotia 
excepting Halifax that has that privilege. Patter- 
son, with a few wanderers, came to this district 
from Maryland in 1767, and commenced the firat 
clearing on the Cochrane Grant which was for some 
years the only white settlement throughout leagues 
of forest wilderness, overlooking the great Gulf of 
the St. Lawrence. A neighbouring estate had fallen 
into the hands of an English land company, and 
in 1773 they sent out thirty families of Highlanders, 
186 souls in all, from Loch Broom to cultivate 
their Nova Scotian property ; but they arrived in 
poverty, destitute of the means for commencing 
clearing operations, too late in the season to do any 





effective farming, and suffered every extremity of 
misery and privation, A year or two before this a 
similar party of emigrants from Dumfriesshire, 
poorly equipped and without means, had been sent 
out under equally improvident auspices to Prince 
Edward’s Island. They had endured every wretched- 
ness short of absolute starvation, and the miserable 
crops they had garnered, and upon which they were 
dependent for their future sustenance, had been this 
year destroyed by swarms of mice who had eaten 
up not only the growing crops, but the seed which 
they had provided for the following season, In 
1774 these poor wretches, without means or the 
necessaries of life, and knowing that they must 
starve to death in their island home during the 
approaching winter, abandoned their settlement and 
joined the scarcely better off new-comers at Pictou 
Harbour. From this miserable start a century 
since the present Peas county takes its origin, 
and so slowly did it progress that thirteen years 
afterwards, in 1787, there was not one white in- 
habitant on the Cape Breton side of the Gut of 
Canso, a few miles south, and only one on the Nova 
Scotia side. In 1759, James M‘Gregor was born in 
Perthshire of pious parents, who at his baptism 
dedicated their child to the service of religion. In 
his twenty-fifth year he had gone through the usual 
curriculum, was the Reverend Dr. M‘Gregor, and in 
answer to a petition sent by the struggling settlers 
of Pictou for a Scotch minister, accepted the posi- 
tion of their missionary. Arrived at his destination 
the next year after some difficulty in finding it, his 
heart failed him at the miserable prospect before 
him, for though his diocese numbered nearly 500 souls, 
they were widely scattered, without roads or con- 
veniences, and excepting the precarious navigation 
of the boisterous gulf, without any medium of com- 
munication. Yet the devoted missionary rallied to 
his work, and with the true spirit of Christian 
charity, we find him shortly after agreeing to pay 

rsonally fifty pounds for the freedom of a girl 
held in slavery, and handing over for that purpose 
twenty pounds out of the twenty-seven he received 
in money for his first year’s salary. As Dr. M‘Gregor 
preached in Gaelic as well as English, he soon 
drew round him the nucleus of a progressive settle- 
ment, and to him principally is due the establish- 
ment of the fine town which is now the head-quarters 
of the coal trade of Nova Scotia. 

Coal was discovered in the neighbourhood of 
Pictou in 1798, but like oor else in the early 
provincial history, was made by the home authorities 
the subject of numerous regulations and restrictions 
totally inapplicable to colonial exigencies, and in- 
terfering with the development of a valuable in- 
dustry. The Crown claimed all the minerals in the 
country. There was no fixed rule to adjust the 
amount of royalty to be paid, and before the value 
of the mines or their extent was at all determined, 
there was sufficient red tape entangled round the 
subject to strangle any enterprise that might other- 
wise have been developed by the discovery. A 
number of leases were granted at different, and 
often exorbitant, rates, but very little real work 
was done, and finally George IV. granted to his 
brother the Duke of York all the unreserved mines 
and minerals in the country, and fixed the royalty 
to be paid for coal at 1s. sterling per ton. In 1825, 
by an arrangement between the duke and his 
creditors, this grant was transferred to the firm of 
Messrs. Rundell and Bridge, of London, and by this 
firm shortly afterwards to the General Mining 
Association, by whom operations were commenced 
at Pictou in 1827. Successive Provincial Govern- 
ments contended that the king had no authority to 
lease the minerals in this arbitrary way, and that 
his action conflicted with tht right of the provinces, 
on whom the privilege of self-government had 
already been bestowed. The monopoly thus created 
was one of the chronic subjects of discontent for 
years, and it was not till 1858 that the vexed 
—— was finally and judiciously disposed of. 

"he interference persistently indulged in by the 
Home Government was utterly destructive to any 
systematic working or development of the trade. 
In 1785 as much as 1668 tons had been reported as 
taken from the Sydney coal mines, and about 2000 
tons per annum were sold locally for the next eight 
years. In 1795, after ten years of working, 5320 tons 
were extracted, a quantity not materially increased, 
excepting by sudden and fitful circumstances, for the 
next ten years. In 1805, from all the mines in- 
cluding Pictou, there were 10,130 tons sold, nearly 
double the usual quantity, and a larger output than 
was reached again till 1821; the average for the ten 





— years having been 9152 tons per annum. 
n 1827, the first year of the General Mining Asso- 
ciation’s monopoly, the quantity raised was 12,149 
tons. In 1837, ten years afterwards, it was 118,942 
tons, and in another decade for the year 1847, it was 
only 201,650 tons. In 1858 the company rai 
226,725 tons, the last year of their monopoly. Then 
other companies came into the business, andin 1865 
635,586 tons were raised and sold from Nova 
Scotian collieries, 465,194 tons of which went to the 
United States. This was the last year of the Re- 
ciprocity Treaty between Canada and the States, and 
the imposition of aduty of 1.25 dols. per ton the 
next year was a most serious drawback to the Nova 
Scotian coal mines, the quantity exported gradually 
decreasing till, in the year 1876, only 71,634 tons 
were taken by the United States, though the duty 
in the mean time had been reduced to 75 cents per 
ton. In 1873 the number of tons raised and sold 
by the Nova Scotia collieries had increased to 881,106 
tons, and this output remains as the maximum 
quantity disposed of in any one year to the present 
time, the trade only just recovering from the loss of 
the American market, and the bad times that have 
since passed over the country. 

Whether we regard the singular configuration of 
the Pictou coalfield, its immense size, the thickness 
and number of the seams, or its accessibility to salt 
water, it must be admitted to be one of the most ex- 
traordinary and valuable carboniferous deposits in the 
world, The pioneer establishment, the Albion colliery 
of the General Mining Company, about seven miles 
west of Pictou, is as complete and te ame a 
colliery as skill and capital can produce. far 
they have only worked two seams of the coal, and 
the principal one of those, the upper one, if thick- 
ness is a sufficient justification, certainly deserves its 
title of the main seam, In the Forster pit this 
seam is 4] ft, in thickness, of which 33 ft. is good 
marketable coal, and 4 ft. more, though inferior, is 
still good enough for local and colliery purposes. 
The ~— seam, 158 ft. below this, is 24ft. Qin. 
thick. ith two such enormous seams of coal as 
this, the company have but little inducement to 
explore or open others, but they exist, and in other 
neighbouring collieries are being satisfactorily 
worked, producing in some places even better coal 
than the Albion. Below the deep seam, at a depth 
of 47 fathoms, is the M‘Gregor seam, 11] ft. 6in, in 
thickness, and 40 fathoms lower still is a vein of 
peculiar value, called the Stellar seam, 5 ft. in thick- 
ness. This seam was worked by the Acadian Com- 
pany for some time for its oil-bearing properties, 
and but for the discovery of the petroleum springs 
of Ontario and Pennsylvania, would still be in re- 
quest, the central or best oil-bearing portion, 20 in. 
in thickness, yielding upwards of 100 gallons of 
crude oil to the ton. hen the interdiction from 
working coal in this district was removed, other 
companies besides the General Mining Company 
commenced exploring the minerals, and one of the 
first discoveries was a valuable seam of coal about 
two miles from the Albion pit, but clearly not con- 
nected with anything known there, and this dis- 
covery was rendered soon after more valuable by 
finding a series of other veins lying conformably 
with it, and at no great distance underneath, This 
valuable seam, now largely worked over an extended 
area by the Acadian, Nova Scotian, and Inter- 
colonial companies, is 19ft., 19ft. 10in., and 
19 ft. Gin. at these three establishments, and is 
justly considered one of the best steam coals that 

as been discovered. 

Below this 160 ft. is an excelleat seam 13 ft. 
thick, and 85 ft. further down is another of 12 ft., 
followed at the same distance by another of 6 ft. 
These seams locally known as the Acadian series, — 
though that colliery is only a mile from the Albion 
pits, are, however, entirely distinct from the thick 
seams found there, and are in a totally different 
series of strata and uncofnormable to the other for- 
mation, the Albion seams dipping about north-east 
20 deg., whilst the Acadian dip towards the east 
at an angle of 25 deg. Besides these two areas 
other collieries in the district are working coals that 
cannot ae to rare res Nee or other an 
systems, but the separating “ faults” are now bei 
accurately traced and the geology of the district 
is tolerably well made out. The rofitable 
working area of the Nova Scotia coal is about 2200 
square miles, or 1,408,000 acres, and taking the con- 
tents of each acre at only 30,000 tons, which is far 
below the known yield of some ons, this would 
give a total available supply of 42,240,000,000 tons 
‘or these Nova Scotia collieries, a somewhat reassur- 
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HORIZONTAL ENGINE AT BRUSSELS NATIONAL EXHIBITION. 
CONSTRUCTED BY MESSRS. B. LEBRUN AND OO., ENGINEERS, NIMY, NEAR MONS. 
(For Description, see Page 248.) 
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ing estimate in view of the working out of the col- 
lieries of England, so startlingly suggested some 
few years since, The general character of all this 
coal is bituminous, with, however, considerable 
variations in the quality. ‘The Albion coal gives 
about 7800 ft. of gas to the ton and 74 per cent. 
of coke, The M‘Gregor seam, a better gas coal, gave 
at the Manhattan Works at New York 9500 ft. of 
gas, whilst the Glace Bay colliery, further to the 
east in Cape Breton, gave as the average of an ex- 
haustive experiment on 1500 tons of coal at the 
Halifax Gas Works, 8500 ft. of 16-candle gas. The 
coal is all well adapted for steam production, and 
for railway work, both the Acadian and Albion 
mines turn out an excellent fuel for locomotives. 
The latter company supply about half the coal used 
on the Intercolonial Railway, and have also in full 
operation a number of the most improved coke 
ovens, turning out an excellent coke for the London- 
derry blast furnaces, which gives most excellent 
results, The Albion colliery is so convenient to the 
railway that the tenders of the locomotives are filled 
by a dumping apparatus and a tramway not 50 ft. 
from the pit head. 

Pictou Harbour is the receptacle of three rivers, 
all flowing into it at its western extremity, known 
respectively as the East, Middle, and West rivers, 
the town itself being on the north side of the 
harbour below their confluence and near the outlet 
of the whole into the Northumberland Strait, On 
the point between the East and Middle rivers, and 
three miles across the spacious harbour from Pictou 
town, the General Mining Association have their 
staiths and loading ground, the whole arrangements 
being exactly similar to a Tyneside shipping place. 
From this place to the colliery is 54 sor 8 and the 
railway connecting the two was the first road on 
which locomotives ran in Nova Scotia. When it 
was completed in 1839 there were 2000 guests at the 
feast in celebration of the opening, and there was 
notan unemployed fiddle or bag-pipe from Cape John 
to the Garden of Eden, that is, in the whole length 
of the Pictou district. The whole appliances [and 
plant of this original railway remain pretty much 
to-day as they were over 40 years since, or asa 
Northumberland railway 10 years before that. The 
old engines (there are five of them) are the Timothy 
Hackworth design of the early Stockton and 
Darlington, Two of them, built at Stockton, have 
their cylinders at an angle of 45deg., two others, 
built by the almost forgotten Newcastle firm of 
Rayne and Burns, have vertical cylinders working 
to a dummy shaft under the footplate. Allof these 
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have a return fiue boiler, the firing being done in 
the main fire tube, the return being through small 
tubes, bringing the products of combustion to the 
chimney at the firebox end. The fifth engine isa 
more modern design, but she was the first engine 
built by Longridge and Co, at the old Bedlington 
Locomotive Works, and nearly 40 years old. But 
they are all in excellent order, and they are doing 
their daily work along the north side of the river 
just as efficiently and perhaps as economically as the 

rightly polished brass covered scarabzeus that draws 
the Intercolonial express on the parallel road south 
of the river. The Albion colliery altogether is in a 
most desirable working order, and reflects the 
greatest credit upon the manager, Mr, Hudson, 
and the engineer, Mr, Blenkinsopp. If the loco- 
motives are somewhat out of Site the other 
colliery machinery is not. The winding engines 
are two splendid horizontal engines by Messrs. 
Joicey, of Newcastle-on-Tyne, 38 in. diameter 
of cylinder by 5 ft. stroke, drawing 45 cwt. of 
coal each trip from a depth of 980 ft., this being the 
deepest shaft and the most powerful winding plant 
in Nova Scotia. ‘I'he pumping engine is by Hawkes, 

Crawshay, and Co., of Gateshead, 62 in. cylinder, 
9 ft. stroke, double acting, with a wrought-iron 
boiler-plate beam working three 18-in. lifts 320 ft. 
each, A similar pumping engine at Lloyd’s Cove 
pit, at Sydney, works two 20-in. diameter lifts 
334 ft. and 345 ft. respectively. ‘These are the two 
most powerful pumping engines at any Canadian 
colliery, being rated at 565 horse power each. This 
class of engine seems, however, not so well liked 
as direct-acting pumping engines placed under 

und, more than half of the collieries being 

ined in this manner. At the Cage pit of the 
Albion colliery an engine of this class receives its 
steam through 1000 yards of jacketted pipe, the 
pressure in the boiler above ground beiag 60 1b., 
which is reduced to 50Ib. at the receiver under- 
ground. An engine of this class, 22 in. diameter 
of cylinder, at Spring Hill, forces the water in one 
column to a no of 437 ft., and another at the 
Nova (Scotia colliery discharges its water a vertical 
“—— of 560 ft. in one lift. 

_The Provincial Government of Nova Scotia de- 
cided upon meas, Phy Eastern Railway from 
its then terminus at ro, 61 miles north of Hali- 
fax, to the waters of Pictou Harbour, March 24, 
1864, and in the following April Mr. Sandford Flem- 
ing was appointed chief engineer, and the sur- 
veys were commenced. The works, however, pro- 
gressed but slowly, md inthe summer of 1866 the 





Government took the work out of the hands of the 
original contractors, and re-let the whole to Mr. Flem- 
ing at the lump sum of 2,116,500 dols,, not including 
the equipment, but including the payments made 
to the former contractors. Under the second con- 
tract the first 21 miles from Truro to West River 
was opened for traffic on December 31, 1866, and 
the remaining 31 miles to Pictou Landing on May 
81 following. On wey 1, only a month after 
its completion, the confederation of the different 
provinces took place, and the Pictou Railway, 
with the older provincial railways, became merged 
into the intercolonial system, and has been since 
worked as part of that line, although latterly under 
trust until the subsequent agreements should be 
carried out. For a number of years the want of a 
better communication with the eastern ae of the 
province and with Cape Breton had n a de- 
sideratum of great consequence to the increasin g 
mining development of this favoured district, an 
finally it was between the Local and the 
Dominion Governments that the handsome money 
subvention of 8000 dols. per mile should be given 
by the former, and the Pictou branch should be 
handed over as a bonus by the latter to any com- 
pany who should construct the railway in extension 
of the Pictou line to Sydney in Cape Breton. 
Whilst money can be found for all sorts of duplicate 
and unnecessary railways in Ontarioand the Western 
States, it is one of those matters difficult to under- 
stand why an enterprise having the claims and pos- 
sessing the advantages of this important line, pass- 
ing through two of the largest coalfields in the 
world and bringing all America twenty-four hours 
nearer to Europe, should have a difficulty in obtain- 
ing support, but so it has proved, and the present 

alifax and Cape Breton Railway, under its present 
contract with the Nova Scotia Government, ends at 
the Gut of Canso at an insignificant hamlet, and 
only touches the island of Cape Breton by the steam 
ferry which it is compelled to maintain. The total 
length therefore of this company’s property is made 
up of the 51 miles of the Pictou Branch, and of a 
new railway from New wey (40 miles from 
Truro on that line and 11 from Pictou) to the Gut 
of Canso, a total altogether of 126 miles, Even the 
construction of this portion has progressed very 
slowly, and although all preliminaries were settled, 
and the surveys nearly completed when the contract 
was signed on the 31st of October, 1876, the railway 
is not yet fully complete. By this contract the 
company (of which Mr. Harry Abbott, of Belle- 
ville, a well-known contractor, and Sir Hugh Allen, 
of the Canadian steamship line, are the prominent 
members) are to receive 7945 dols. in cash per mile 
of railway, 150,000 acres of land in fee-simple, a 
free grant of all the land required for right of way, 
procuring stone, gravel, or other materials, and the 
railway from Truro to Pictou in established work- 
ing condition ; the whole in fee-simple as soon as the 
new road is complete for traffic. 

Truro, where the line thus established will join 
the Intercolonial, is 61 miles north of Halifax, in 
the centre of a good agricultural district, and at the 
head of one of the long arms of the Bay of Fundy, 
whose high tides of over 60 ft. scarcely reach to the 
town, but leave on their retrocession an immense 
sandy ene for miles below it. ‘Through this the 
waters of the Salmon river meander towards the 
salt water, and "P the valley of this river the Pictou 
Railway passes through a series of rock and heavy 
side hill cuttings for about 13 miles. Thence, 
crossing the watershed which separates the Salmon 
from the Pictou rivers, in 21 miles from Truro or 
82 miles from Halifax, it crosses the West river, the 
most northernly of the three that ultimately fall 
into Pictou Harbour. Again rising at something 
over 1 ft. per 100 ft., it crosses a second summit to 
the valley of the Middle river, which it reaches 
in 10 miles further. The valley of this stream 
is crossed at right angles on a yor heavy 
embankment 90 ft, high, where the Middle river 

asses through it ina massive barrel tunnel 12 ft. in 
Ratmetée, and 270 ft. in length, From this it crosses 
into the valley of the East river, which it reaches 
in 32 miles from Truro, and down which it passes 
to its mouth, At 35 miles the branch railway comes 
in from the Intercolonial Coal Company’s works, 
this branch being extended beyond the colliery to a 
wharf in the Middle river near its mouth, a total of 
12 miles from its junction with the Pictou Railway. 
Further on the Nova Scotia Coal Company have a 
branch from their works, and at the next station, 
Stellarton, 40 miles from Truro, the Acadian Com- 
pany’s railway brings about 60,000 tons of coal per 





annum to the traflic of the road. About a mile 
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from this the Albion Mines’ siding commences, and 
runs alongside of the railway to a junction with the 
company’s own railway previously described. After 
passing the Albion Mines the main line of railway 
crosses the East river over a handsome iron bridge 
of three 100 ft, s to the town of New Glasgow, 
to which point the river is navigable from the har- 
bour. At this station the Vale Colliery Company’s 
railway, eight miles long, comes in from the south. 
This colliery is principally the property of Sir Hugh 
Allen, and the Vale coal is used in the homeward 
voyage of the Allan steamers from Baltimore, 
Halifax, and Quebec to England. The old Pictou 
Railway continued 10 miles below New Glasgow to 
a terminus on the harbour, opposite to Pictou town, 
_ which the railway is connected by a steam 
erry. 

The new portion of the railway constructed by 
the Halifax and Cape Breton commences a mile 
east of New Glasgow, and passes over an undulatin 
and not uninteresting country parallel to the gene 
bend of the seashore, and about eight or ten miles 
inland to the pretty village of Antigonish, 44 miles 
from New Glasgow. ‘This is the cathedral town of 
the Roman Catholic diocese of Arichat, and the 
beautiful Norman towers of St. Ninian’s Church are 
landmarks for a great distance in every direction, 
this being, excepting the Catholic cathedral in 
Halifax, by far the most imposing and costly 
ecclesiastical edifice in the lower provinces, Should 
the long projected railway to Whitehaven ever be 
completed as the mail and passenger route to 
Europe, this would be the point of divergence from 
the existing railway system, the distance from 
Antigonish to Whitehaven by the most recent 
survey being only 57 miles, Antigonish is a well- 
settled agricultural county, the ouly one in Nova 
Scotia that raises sufficient wheat for its own require- 
ment, and the farmers here have an excellent 
market for all they can raise in the Island of New- 
foundland, with which there is a large and rapidly 
increasing trade from this point, The only mineral 
that has been worked near the town is gypsum, 
large masses of which, forming a precipitous line of 
cliffs, are very noticeable objects from the railway, 
but in the inland section of the county unmistakable 
signs of wre and iron are being constantly ex- 

. The only other village on the railway 
tween its termini is Tracadie, 61 miles from New 
Glasgow, a small place with a good harbour, but 
no enterprise, the main feature of which is a Trappist 
monastery of peculiar austerity of ritual, each 
brother in the iustitution commencing his day's 
work by digging a portion of his grave. Leaving 
this lively place the terminus is reached on the Gut 
of Canso, near Pirate’s Cove. There is a village on 
each side of the strait just north of this terminus, 
Port Mulgrave on the mainland and Port Hawkes- 
bury on the island, where the ordinary crossing 
has hitherto been, but it was difficult to get down 
from the high land to the former of these places, 
whilst the other by the steam ferry will st‘ll be the 
real terminus of the railway. 

The Gut or Straits of Canso is about 30 miles 
long, and averages something over a mile in breadth, 
and is the smallest of the three outlets by which 
the waters of the St. Lawrence escape into the 
Atlantic, It is a magnificent sheet with numerous 
wide bays and deep water, and it is said to pass more 
keels than any other strait in the world, Gibraltar 
alone excepted. 

In the confederation of the North American 
provinces, Nova Scotia brought into the partnership 
an ample share of benefit to the common stock ; the 
immense coal deposits of Pictou and Sydney, situated 
as both these are upon excellent harbours, and so 
placed that they occupy the best position on the 
Atlantic seaboard for controlling and supplying the 
direct carrying trade between the old and new 
worlds, her extensive fisheries with great natural 
advantages in fitting out and supplying the vessels 
engaged in the service, and her noble merchant 

maine manned by a class of hardy sailors, who, 

whether in peace or war, must ‘orm an immensely 
valuable element in the constitution and capacity 
of the new nationality. 








LEBRUN’S HORIZONTAL CONDENSING 
ENGINE. 

Our engravings on pages 246 and 247 of the present 
number represent a horizontal condensing engine, with 
—— automatically controlled by the governor, 

bited at present at the Brussels Exhibition by Messrs. 
B. Lebrun and Co., of Nimy, near Mons. This engine— 
which is in many respects a very carefully made machine 


—attracted our attention on account of the extreme 
quietness of its working, as contrasted with the incessant 
clacking and rattling of some of its neighbours with lift 
valves. It has several points of interest in its construc- 
tion, and both in its advantages and defects is to a great 
extent representative of a large and tps class of 
Continental work. The cylinder A (15.75 in. in diameter 
and 35.43 in. stroke) is carried by two supports A' A}, 
and its front cover is formed by the Corliss shaped frame 
B, which carries the bored guides and is bolted at its 
opposite end to the plummer-block C. The brasses are 
divided diagonally into four pieces, having double ad- 
justment as shown, The flywheel of the engine ex- 
hibited at Brussels is grooved fer driving with five 
hempen ropes. The steam distribution is effected by 
four slide valves, two for steam and two for exhaust. 
The latter are opened and closed by a cam, the former 
opened by a cam and closed by steam pressure as in the 
Zimmermann and Waldmann engine, which we illustrated 
a few weeks since.* We may look first at the arrange- 
ment of the steam valves and their gear. The cylinder 
has two planed faces on its upper side, one at each end, 
and on these the valve boxes are bolted direvt, the actual 
working faces being, however, pinned on separately. 
Steam finds its way to the valve chests from the stop 
valve N by means of the pocket a* (Figs. 1 and 2). The 
valves d and d' are simple open slides (see Figs. 2 and 3 
having each a spindle, of which the inner end e! is muc 
smaller than the outer ende. The steam pressure on 
the difference between the areas of e and e' tends to keep 
the valves always pressed inwards, that is closed. On 
their outer ends the spindles carry pistons ff, which work 
in ordinary dash pots gg attached to the ends of the 
valve boxes. The governor stands beside the centre of 
the cylinder, and receives its motion through bevel gear- 
ing HI. Its spindle J carries two bevel wheels a and 
6, which in turn drive the two cross spindles a‘ and J’, 
from which the valves are worked. The spindle a' 
carries a broad cam of hard steel C! (Figs.3 and 4) which 
gives a continuous reciprocating motion to the frame h' 
by its two projections 4 h, this frame being guided in a 
V slide (Fig. 4). Each piece Acarries a horn lever i i’, of 
which the end 7’ is weighted and forms the catch which 
drives the valve spindle e’, when in the position shown on 
the right-hand side of the governor in Fig. 3. Each catch 
is tripped in turn when one of the arms i comes in con- 
tact with one of the pieces jj carried by a block ;’, 
whose vertical position in its guide is determined by the 
position of the eccentric n’. This eccentric is keyed on 
a short spindle n, which is connected with the governor 
R by the arrangement m m' shown in Fig. 1. In this way 
the valves are opened always, with a constant lead and 
very quickly, by the action of the cam C', while the time 
of closure is placed absolutely under the control of the 
governor, which has no more work to do than to alter the 
position of the block j', the valves being actually closed 
by steam pressure and shock prevented by the use of the 
das'i-pots g. 

The exhaust valves / and /' are placed directly below 
the cylinder, and worked through a cam C? and slider 
kk in the same way as the steam valves, but of course 
without any connexion with the governor. A box L is 
provided for catching any oil or greaso from the exhaust 
valve gear. The exhaust valves are made accessible by 
the expedient of making one side of the valve casing re- 
movable, as shown in Fig. 2. The exhaust steam passes 
through the cylinder supports, and thence (by the 
arrangement shown in Fig. 1) to the condenser P. This 
latter is shown in detail in Figs. 7 and 8, about which it 
is only necessary to point out the use of water to prevent 
air leakage through the stuffing box. The air,pump 
valves sand s' are plain flaps. The valve N'is arranged 
so that the engine can be worked either condensing or 
non-condensing at will. 

The following are the principal dimensions of Messrs. 
Lebrun’s engine : 


Diameter of piston és 15.75 in 
Stroke 9 oe ove 35.43 5 
Diameter of air pump ... a 6.50 ,, 
9 iston rod ‘ 1.97 ;, 
lywheel ... 13 ft. 1.5 in. 
Revolutions per minute 60 
Speed of piston ... ott «» 854 ft. permin. 
Ratio of area of admission ports 
to area of cylinder ... ae th 
Ratio of area of exhaust ports 
to area of cylinder ... ae Wy 


The arrangement adopted by Messrs. Lebrun has 
fewer parts than many of the engines in which four 
separate valves are worked in conjunction with a trip 
gear, and the construction of the whole is simple enough, 
and the use of slides will be a recommendation to many 
English engineers. On the other hand the use of cams 
in such a case seems to have fallen entirely out of favour 
in this country, and we do not expect it will be revived, 
especially in cases when the pressure is alternately in 
opposite directions, There are also not a few details in 
the way in which the cylinder is put together (especially 
as regards the exhaust arrangements and in some other 
matters, which differ very much from what is con- 
sidered here to be good design. So far, however, as the 











¥ See p. 211, ante. 








control of the governor over the speed of the engine goes 
M. Lebran’s arrangement seems to be very effective. 
The engine is intended to work with a boiler pressure 
of five atmospheres, and with this initial pressure, and 
a cut-off of one-tenth of the stroke, it develops about 
40 effective horse power. 





PEAT, AND WHAT BEST TO DO WITH IT. 
To THE EDITOR OF ENGINEERING. 

S1r,—What to do with peat; to what account, if any, 
can be put these vast amp of slowly decaying 
vegetable matter which have for centuries accumulated in 
Ireland, on the plateaux of North Wales, of Cumberland, of 
Cornwall or Scotland, may still be said a question waiting 
for solution, and if a use is found for this puzaling 
material, it no doubt would have a beneficial effect on the 
countries where peat is found, and continuously growing. 

From time immemorial peat has been used as fuel by the 
om og in Ireland, in Germany, in some parts of France, in 

, in fact in all countries where it grows ; but although 
in later years many mechanical and chemical devices have 
been brought out for its economical manufacture, peat fuel 
has never reached the state of great commercial value ; it 
very seldom finds a market beyond the limits of the districts 
where it is made, its transport being comparatively costly 
on account of its light specific gravity, and this coupled 
with the expensiveness of the treatment necessary to brin 
it into the proper state for the grate, has always milita’ 
against its extensive use for heating purposes ; besides, it 
does not at the best of times produce a cheering fire; any 
one who looks for a short time at a peat fire soon feels drowsy 
and falls into a slumbering state from which he can be 
shaken only by the effect produced on his olfactory nerves 
when fresh fuel is being put on, or by a good glass of 
Kinahan brand, coming to delect its palate. 

Another reason, and a very important one it is, why peat 
cannot be turned into fuel on a large scale is the very 
ome state of the deposit—a slimy, spongy mass of half 

ecayed, half preserved vegetable matters, it reduces so 
much by drying that several tons are required to be dug 
before a ton of fuel can be relied upon. And yet in spite of 
all these apparently irremediable drawbacks, there is some- 
thing to do with peat. It is impossible to believe that for 
ever vast tracts of land are to remain barren, only afford- 
ing food to a few mosses and lichens of no use to humanity, 
= being a constant danger to bordering cultivated 

s. 

To examine what ought to be done with _ will be the 
subject of this letter, and to show how [ do arrive at the 
conclusion I propose to advocate will be my task. Some 
om ago I studied the peat question in its relation with 

uel, recording the results of my examination in the 
columns of one of your contemporaries, but without comin 
to any valuable conclusion other than the only advice 
could give to capitalists was to keep their money rather 
than risk it on t ; at the same time I made the promise 
that if I should discover something new with regard to this 
vexed question I should bring it forward. After nearly 
eight years of intermittent consideration, after having 
turned the subject in my mind over and over in, trying 
to devise chemical and, I may say, physical means of 
turning peas into a compact and really good combustible, 
I finally gave up the ghost as far as fuel is concerned, and 
began to look about for other ends to which this unwieldly 
material might be profitably put to, when accidentally [ 
discovered what I believe to be the best and most beneficial 
and profitable use for it. To well make my conclusions 
understood, I am obliged to again start from these points, 
viz., what are peat bogs composed of, and how they are 
formed, but I shall do so as briefly as consistent with the 
intelligibility of my subject. 

On certain spots of land where the soil is clay, first 
accumulates a little water which remains stagnant, and 
round which grow after a little while, and through one 
cause or another, plants of the cryptogamus family, mosses 
and lichen of the lowest order ; these plants next fall to 
make room for others more numerous, and so gradually 
through the decay or — decay of some and the growth 
of others a swamp is formed, which will extend its area 


and —— year by year, and become a bog, invading 
gradually the ground round it, and putting a stop to the 
vegetation of all plants except the congeners to those from 


which it is composed. Here now three questions present 
mselves, namely : 
1. Why is the growth of other plants prevented by peat 


P 
. Why is the decay of the fallen plants so slow? 
3. What is the chemical composition of these plants? 
Although the four principal constituents, viz., carbon, 
nm, oxygen, and nitrogen are common to all 
vegetables, yet these are differently used in divers propor- 
tions combined one with another in different Y ane of 
plants, and thereby are formed what may be called p 
principles, such as alkaloids and acids possessing different 
chemical properties; in these principles or constituents 
must be looked for that one or those which preserve — 
from quick decay and are fatal to all vegetation which does 
not halon to the same family. 
In the (gree Sheen: a ye 
su uent , pectin is found in 
Shs chee ants dae Pallied to tannic acid an 3 
similar ies. When the plant falls the pectin and 
what vegetable albumen it contains form a 
moisture they receive or absorb, 


with the 
d the aci 
spoken of acts as a preservative of 
the 


forming the basis of 
=~ uantity and 
possessing 


an or acids 
the cellulose composing 
vascular cells, and the action of the atmosphere besides 
is completely prevented from taking place by the marma- 
lade made by pectin, vegetable albumen, and water. The 
preservative acids are neutralised by alkalies and alkaline 
earths, hence the reason why, without finding the cause, 


many authors who have studied peat have a long time ago 
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found that when different materials are mixed with it, or 
when it is treated in a given way, a powerful fertiliser is 
produced, for example : 

1. In 1757 in Picardy peat ash was used as manure. 

2. In 1788 Bullion was advising to mix it in layers with 
stable-yard manure. 

8. In 1800 Bose said that peat exposed in layers to the 
action of the atmosphere for a year, and then mixed with 
chalk or lime, produced a powerful manure. 

4. In 1806 two proposals in the same direction were 
made ; one to mix it with urine of stables, and the other 
with potash. 

And later on, the same proposals were made over and 
over again by eminent agriculturists and agricultural 
chemists, an . 
towards the same end, viz., to destroy the preservative 
acids by incineration, or to neutralise them by alkalies or 
alkaline earths. In all cases, however, the manure so 
produced had only a relative merit; by incineration all the 
nitrogen and hydrogen that could have formed ammonia 
ultimately were destroyed ; by simple neutralisation not 
was added to the manurial properties of the material. 
Even as it was though, there is no wonder that peat should 
have weet td such a valuable ry omg Ry won 
every indivi plant composing a pea in grow- 
ne chested a certain amount of vegetable food to 
construct its frame, and that frame in its decay provides 
the food necessary to the growth of another plant of 
exactly similar pruportions; its nitrogen will form am- 
monia, the a — | — and the — 
taken up is that one which is j ing disengaged from 
the plant itself. As the plant gradually decays in jthe 
presence of the rootlets of that other plant to which it is 
offered as food, the manurial constituents are found in the 
nascent, that is, easily absorbable form,’and the effect is 
lasting, too, because as the decay is ual, there is but 
very little probability of a great peréentage of manurial 
constituents being washed away by Keavy rains. The pre- 
servative acids contained in t, however, have a very 
valuable property. They render phosphate of lime soluble 
in water. 


Some time ago I had a small quantity of peat, ont by 
accident I threw on it some coarsely broken up crystallise 
tribasic phosphate of lime ; not a little astonished I was in 


noticing a short time after that my phosphate of lime had [bo 


almost entirely disap On investigation I found that 
two equivalents of lime were gradually taken up by the 
acids of the peat and the monobasic’ phosphate then 
soluble washed away. At the same time the + had 
shrunk in bulk immensely, proving that quick decay had 
set in and that ammonia and carbonic acid were continuously 
evolved. Experiments being made under careful circum- 
stances I call have no longer any doubt on the result of 
the application of phosphate of lime on peat. Here is 
therefore a new way of utilising peat. 

Farmers spend a lot of money every year on super- 
phosphate of lime, nitrate of soda, guano, and the rest, all 
very good manurial compounds, no doubt, but none of 
them, not even guano, containing so many of the necessary 
constituents of plants as peat. There is no artificial manure 
which can restore to an exhausted soil a fertility equal to 
that which it possessed when it was or could be called 
virgin soil. A virgin soil, as every one knows, is that one 
which contains the largest percentage of humus, and what 
is humus but a compound of decayed vegetable matter? 
Every crop, every bundle of straw that is carried away from 
a field removes from it a certain amount of humus equal to 
its own dry weight, and in order to render that field as 
fertile as before the removal of crop or bundle of straw, 
the same amount of humus or humus-prodacing matter 
must be restored to it. What is better adapted to such an 
end than peat? A useless material now, it can then have 
immense value as a humus-producing material. 

In homus so formed are to be found all the eget 
necessary to the formation of plants, and in such a state 
that absorption by the rootlets is easy. The silica has not 
returned yet to the granular state, and is ready to take up 
the ammonia gradually formed by the decaying plants, to 
absorb it from the atmosphere or fix it from rain water ; 
both combined, forming a soluble salt, readily ascend the 

res of the growing plants. Other salts too are constantly 
iberated ; soda, potash, lime, magnesia, see again their 
freedom, and the growing .crop receives benefit of all these 
substances, and also from the addition that has been neces- 
sary to neutralise the preserving acids. 

In England there is a great quantity of inferior phos- 
phate of lime which does not tempt the manure manufac- 
turer. This phosphate of lime or coprolite ground, mixed in 
small proportion with peat, and the whole dried, is all that 
is wanted to produce a manure which shall have more 
value, weight for weight, than any superphosphate of lime 
artificially made, and which would cost less to the always 
grumbling but very often deluded farmer. 

Now, Sir, peat is not a material to which universal pro- 
perties can be attributed, but it undeniably possesses some 
small merits of its own, which only want to be made known 
to be yy or at all events appreciable. 

After having demonstrated, to my own satisfaction at all 
events, that peat when corrected of the little drawback 
teferred to above can be made a valuable manure, the next 
point I wish to point out is its admirable adaptability to 
the purification of town or factories refuse of all sorts ; 
even its bulky natural condition is in its favour here, 
because it permits the easy addition to it of any other 
solid substance thought necessary for the complete purifi- 
cation of such water. 

In the letter of mine on ‘‘ Water Purification,” you 
kindly published in your issue of the 2nd of July last, when 
advocating for the filtration of water what I called a 
scientific though natural filtering bed, I had peat specially 
im view as my source of charcoal ; independently of any 
extran addition, peat charcoal is of speci 
qualities which in nowise ought to be despised ; peat char- 


‘a: 





all these recommendations were tending | pany 


pecial | insuperable difficulties inthe c 


a is one of the best disinfectors or purifiers at present 
own. 

I may here perhaps diverge a little from my subject, and 
record the fact that, to my knowledge, the best filtering 
material for purifying water destined to be drunk, the best 
material is that manufactured by the Silicated Carbon 
Filter Company. After several trials of the filters made 
by that company, I have no doubts left in my mind about 
their value, and if properly used and kept clean, the filters 
of that company are a safe guarantee against ae 
polluted water. Any one though must not run away wit 
the idea that use he is of one filter he is 
thereby sure to always enjoy the luxury of pure water. A 
filter, whether made by the Silicated Carbon Filter Com- 
or by any other, is not sufficient; two, at least, 
should be provided, and used alternately. By such an 
alternate use, time is given to one filter to get di 
of all the gases it has deprived the water of, and even then 
the filters ought to be thoroughly cl: every few days. 
There is no doubt that filtration of water for domestic 
purposes is and must continue to be engrossing more and 
more public attention ; pure water is one of the pri 
necessities of life for the peasant as well as for the inhabi- 
tants of towns ; and it is not every —— which can have 
sketched before the dazzled eyes of its dwellers the magni- 
ficent dream of a magnificent aqueduct for the conveyance 
of water from a distant unpolluted stream, and besides, 
the available intakes cannot suffice for all ; therefore filtra- 
tion and purification must be resorted to. Peat, with an 
addition of clay, ian limestone, iron, and if neces- 
sary oxide of manganese, and the whole calcined, form the 
best purifying and filtering bed. 

But independently of the filtration of water for human 
consumption, there stands glaring this di ble ques- 
tion, the purification of sewage. Sewage is a nuisance 
which cannot be allowed to remain so for ever. The laws 
of nature are against one man injuring his neighbour. The 
laws of a wisely governed nation must all tend towards 
the prevention of one of its members, or any conglomera- 
tion of them, doing any harm to the others. And what is 
more against that natural proposition than to leave such a 
conglomeration of mem! as form a town a villages or a 
hamlet to continuously send to its neighbours what it con- 
temptuously throws away as unfit to keep within its own 
ers? Each town, each village, each let, must 
ome J its own refuse, and if the refuse of town, village, or 

amlet isin the aggregate beyond purification, then each 
individual ought to be made to res: his neighbour and 
not poison him. Butif a town can devise means of purify- 
ing for its members a large quantity of water, surely it also 
can frame places to purify the refuse ; the obvious course 
is —_ out by nature ; nature filtrates and purifies. 
hat then should be the plan followed, the means 
adopted, the materials employed for the purification of 


sewage? 

As I argued in the letter of mine above referred to, two 
problems are awaiting any one who undertakes to entirely 
treat this question, viz., the dis l of suspended matters, 
and the removal of part or of all the matters in solution. 
Both problems however can be successfully solved by 
filtration, as I shall attempt to show as succinctly as the 
subject admits. 

Contrary to what might appear an obvious course, I 
shall dispose of the soluble matters first, not indeed that 
such would be the course followed in practice, but simply 
because the removal of the substances in solution is more 
within my sphere of knowledge ; to remove the materials 
in suspension I have to borrow from another mind, and 
actendiag te human nature I speak of my own self first. 
I take then sewage free of suspended matters, and [ make 
it pass through a filtering in all particulars composed 
like one for the filtration of water should be, namely, com- 
posed of substances in such a chemico-natural state as is 
most conducive to their attracting by chemical and natural 
affinity the substances held in solution, Amongst these 
mate’ I include peat charcoal, not indeed the charcoal 
which would be obtained if peat were charred individually 
and without preparation, but that material which com- 
posed of clay, iron, lime, magnesia, and peat is calcined at 
one and the same time into a homogeneous and porous 
compound, : 

a valuable manure by itself this filtering ma- 
terial, after having attracted and fixed unto itself the 
nitrogenous and mineral manuring matters held in solution 
in sewage, would become one of the richest fertilising 
agents known. My sewage filtering bed also would carry 
one or several crops before being removed to make room for 
fresh materials. ; : 

I had left the solid constituents of sewage to wait until I 
should show how to remove them, and I now proceed to 
deal with them, It is almost impossible to attempt to rid 
se water from the greasy solid constituents ~ preci- 
pitation, when such enormous quantities as in London, for 
example, have to be acted on, and no fil would be 
available for sufficient time, to be of practical use if the 
whole of the sewage was to be treated at thesame spot ; but 
when a part is too strong to be attacked all round it is 
taken by part, and the same plan should be followed with 


sewage. 

At certain distances within the sewers capillary filters 
should be placed which would intercept all solid matters. 
These filters act exactly like a piece of woollen stuff, when 
slush or mud is thrown on a coat; the water it contains 
soon passes through, and the dry solid part remains behind 
firmly attached ; so it is with these filters, every day the 
ring composing the filter would be taken out, brushed and 
put back, and the dry refuse carried away by carts. Such 
a simple way of removing the slush would not be meg? 
and moreover its expenses would be all covered by the 
products of the filtering and purifying bed. 

It cannot be shown, I am confident, that there are 
ing out of such a plan 





of dealing with sewage, as here sketched. The filtering 


area of the different beds need not be greater than that 
used for the parent water. The only difficulty may arise 
from the different authorities who have or ought to 
deal with such matters, although one which might also 
be easily disposed of; we have a , the business of 
whom is to carry the sewage out of the town, another 
tending to see that rivers should not be polluted, a third 
looking to the proper state of rivers for navigation, and a 
fourth looking over the other three; perhaps it might be 
possible to institute a fifth with power to frame and 
recommend the best process of dealing with oe purifica- 
tion, and a sixth to carry the suggestions out. Very likely 
the simplest way of all would be a single central authority. 
as between too many stools no seat is safe. This part o 
the sewage question, however, is a politi ical 
question, which I do not pretend to dwell ing far less to 
solve; it is sufficient for me to conclude this letter with the 
hope that I have shown reasonable and practical uses for peat 
which being a very difficult question in itself, nevertheless 
comes to solve another and no less difficult problem. 
Yours traly, 


A. VASSARD, 
Late Expert Chemist to the Board of Trade, &c. 
16, Annandale-road, West Combe Park, Greenwich. 








STEINMULLER'S BOILER. 
To THe Eprror oF ENGINEERING. 

Srr,—Referring to your description of the steam boilers 
at the Diisseldorf Exhibition and, especially to that of the 
Steinmiiller boiler in your es paper of August 27th, 
we should feel much obliged for an early publication of the 
following rectifications : 

1. The tight screwing of the boiler tubes into the cast- 
iron boxes is not attained with zinc but with a composi- 
tion of tin and lead, which produces a perfect and lasting 
tightness of these ome 

2. The steam chamber is carefully coated with Leroy’s 
7 canmaatae composition to prevent the radiation of 


8. By the arrangement of the firegrate we produce a 
rapid combustion with a very high primitive temperature of 
the fire gases (2200 deg. to 2400 deg. Fahr.); if the water 
would not circulate very rapidly through the tubes, which 
have ony, 2} in. outside diameter, the tubes would soon be 
burnt. es the way that the steam and water 
has to mf. before it flows into the horizontal box (not 
tube) above the water level, in which the separation of 
steam and water takes place—English patent No. 3646 of 
Charles Denson Abel a.p. 1876—we prevent the forma- 
tion of any large steam spaces in the tubes ; this evil, which 
has been so destructive to most of the tubulous boilers, is 
entirely avoided. The rapidity of the cireulation depends 
on the difference of the specific weights in the front and 
the back communicating tube, and on the obstructions that 

e circulating water finds on its way. The quantity of 
circulating water that flows to each tube in a continuous 
and equable stream corresponds with the quantity of steam 
that is produced in the tube. By means of this rapid cir- 
culation we have been able, according to a trial which has 
been made by the Bergish Steam Boiler Association of 
Barmen, the results of which have been published in The 
Engineer of June 11th—to evaporate 7.36 lb. of water 
per square foot of heating surface per hour in driy- 
ing an a ; the boiler had a heating surface of 
540 square feet and the engine indicated 77.8 horse power ; 
50.94 lb. of water of 18 deg. Fahr. have been used 
per hour per horse power. The chief engineer of the above 
association says in his seventh annual report: ‘‘ There is 
no cause to assume that an abnormal quantity of water has 

carried away mechanically by the steam, for the quan- 
tity of water that has been per horse | eraed and per 
hour must be called perfectly normal, considering the long 
distance of the engine from the boiler and the construction 
and general condition of the engine.’’ 

4. The feed water is introduced into the steam and water 
chamber which lies above the proper steam generator, to 
mix it with the circulating water which flows into this 
chamber, to raise its temperature suddenly to nearly the 
temperature of the steam, and to cause the carbonate of 
lime and the magnesia to settle in the above chamber, and 
not in the tubes. In consequence of this arrangement and 
of the rapid water circulation the tubes remain, as a rule, 
quite free of incrustation, and require only to be cleaned 
with a steel wire brush. ’ 

As the mie ry of the water in the boiler is nearly 
the same as that of the steam, it is clear, that the freer 
use of cast iron in the construction of this boiler is not 
objectionable ; this has also been confirmed by an experience 
of more than five years. 

Yours ’ 
Pro. L. and E. Srzinmiinuer. 
Gummersbach (Rhenish Prussia), September 18, 1880. 





THE LATE REVEREND ARTHUR RIGG, 
To THE EDITOR or ENGINEERING. 
Si1z,—I have just read the obituary of the Reverend 
Arthur Rigg, which appears in your issue of the 10th inst. 
- an old ~~ of the reverend gentleman I reg t a sad 
easure in endorsing your remarks, particular! ose re- 
th ing to the immense value in after life of the technical 
training which he introduced at the college. 
If these lines should meet the eye of any of the old 
pupils, I shall be glad to co-operate with them in raising a 
subscription for a memorial tablet to be placed in the 
beautiful college chapel,’’ in me of one whom we 
all esteemed and respected alike for his ing and kind- 
ness of heart. 
Yours truly, 
SamureL Worssam. 
Oakley Works, Chelsea, 8.W., September 21, 1830. 
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DAVERIO’S ROLLER MILL AND BRAN CLEANER. 























Fig.2. 
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WE illustrate above a three-high roller mill for pro- 
ducing fine flower, devised by Mr. Daverio, of Oerlikon, , 
Switzerland, and largely manufactured by Messrs. Ganz \N N Fig.3 
The rollers are made of N ' bed becheee 16.3. 
chilled iron }in. or 1 in. thick, and weighing about ov) Soa 
80 1b. The same grain does not pass the upper and Gaaaacnnaneeel \ZAX,) = 
S SS ‘Buu 


lower rollers, but the hopper is divided and provided with 
two feed openings, beneath which guides are placed con- 
ducting a part of the grain between the top and centre 
rollers, and the remainder between the middle and lower 
rollers, so that there are two points of discharge. The 
arrangement for regulating the discharge from the 
hopper will be understood from Fig. 3, where it will be 
seen that the mouth is closed by a roller o, and the size 
of the aperture is regulated by a sluice nm operated by a 
handwheel 4 and bevel gear c. The centre roller D, 
Fig. 2, is mounted on fixed bearings adjusted by set 
screws, while the top and bottom rollers run 
in bearings at the ends of two bell-crank levers 
centred at A B. The pressure of these bearings is 
taken by friction rollers, and transferred to the small 
pins on which they revolve. The distance between the 
top and bottom and the middle rollers can be regulated 
by means of the handwheels R, and the pressure can be 
at once removed by the lever H, which actuates the 
eccentric G, By this arrangement there is no necessity 
for a regular feed, and the distance between the rollers 
can be adjusted while the mill is at work, The centre 
roll is driven at a different speed to the top and bottom 
to produce the abrasive action necessary to rub the flour 
off the bran. In carrying out the whole grinding pro- 
cess, machines with different kinds of rollers are required, 
some of them being fluted with sharp edged spiral 
grooves. By means of the twist the grooves of 
the one roller cannot catch within those of the other, 
even when closed together, but those of the quicker 
speeded roller continually overtake those of the other 
one, twisting the parts of the grain against each other, 
the sharp corners of the flutings holding the outside of 
the grains fast, and as it were pushing the opposite sides 
of each grain in opposite directions, thus opening them 
and disintegrating their contents. Such rifled rollers 
last for years without sharpening or grinding. 

The following description gives tho general features of 
the whole process as carried out in this country with 
Daverio’s trio mills. It may be divided into four opera- 
tions: Firstly, cracking; secondly, granulation of the 
wheat ; thirdly, cleaning the bran; and, lastly, reduc- 
tion of the semolina into flour. The first operation is 
performed by a smooth roller mill, and is a continuation 
of the wheat cleaning, for the grains of corn in their 
passage to, and between the rollers of this mill, rub 
against each other and the rolls, most of them opening 
out at the crease, thus letting the dirt which lodges 
there and on their surface, fall away, while the slight 
squeeze unseats the and causes it to fall off either 
at once, or in the dressing cylinder which follows 
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DAVERIO’S BRAN CLEANER. 


each mill. Besides this, the cracking rolls prepare the 
wheat for granulation. The grains are squeezed and 
opened out, but without flattening them or breaking the 
bran to any great extent, nevertheless they are so dis- 
turbed and disintegrated internally, that in working soft 
English wheat, the first granulating which follows 
produces a large percentage of best flour and fine 
semolina. 

In the granulating process the wheat from the wire 
cylinder of the cracking mill is conveyed successively to 
several granulating mills having fluted rollers. The first 
of these has coarse flutes and the succeeding ones 
increase in fineness, the number of granulating processes 
and the gradations of the flutes being varied accordingly 
as a swifter or more gradual process is required. Ordi- 
narily three grades are used in the proportions of two 
coarse, one medium, and one fine fluted mill which belongs 
to the next process. Each of the mills is followed by a 
wire cylinder which takes out the detached flour and 
semolina and on the residue to the next mill. 
The quantity of direct flour thus obtained varies accord- 








ing to the class of wheat used; thus with hard foreign 
wheats but a small quantity of flour and the bulk of 
semolina is obtained, whilst with soft English wheat 
the first granulating alone produces as much as 15 per 
cent. of very fine flour and 10 per cent. of pure soft 
middlings, ready for the smooth roller mills without 
further purifying. ; z 
In the bran cleaning process, which is a continuation 
of the last named, the semolina and flour are scraped 
from the shell of the bran until about 5 per cent. of flour 
only is left. This is removed by the machine illustrated, 
po ¢ which consists of a spiral feeder leading the bran 
between two high speed discs, the faces of which are very 
finely fluted, and which effectually remove the remnant 
of flour adhering. Finally the semolina is reduced to 
flour by passing it between smooth roller mills under a 
igh pressure. 
merc bellove that this system of roller mills has been re- 
ceived with considerable favour here and abroad. M. 
Daverio is represented in this country by Mr. Henry 
Simon, of 7, St. Peter’s-square, Manchester. 
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DAVEY’S SIMPLEX MOTOR. 


CONSTRUCTED BY MESSRS. 
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We illustrate to-day by the above engravings a form 
of motor for small powers invented by Mr. Henry 
Davey (and called by him the “ Simplex”), which is being 
eonstructed by his firm, Messrs, Hathorn, Davey, and 
Co., of Leeds. This little engine is exceedingly simple 
and direct in its construction, and it is probable that it may 
take a not unimportant place among the small power 
motors in the improvement of which so much has been 
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above the piston is much greater than that below, The 
space above the piston is, in fact, the real working cy- 
linder, while the space below is only a compressing 
pump. The steam distribution is effected by a slide 
valve shown in Fig. 2, while the pump chamber has 
connected to it two small single-beat valves, one (Fig. 1) 
opening inwards and the other (Fig. 2) opening outwards 
into a coil which lies within the furnace, this coil taking 
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oat Horse Power. Efficiency. 
Revolutions Remarks. 
— Gross In- 
Minute. en dicated Lg ny Rae On Brake H.P. 
inder.| Pump. up by orse wuaHp 
J Heres Pump. | Power.| Brake.| Net H.P. 
Per cent. ; 
130 63.6 13.0 -793 .053 -740 .506 68 Driving brake. 
100 52.4 10.4 .503 .033 -470 .360 76 Do. 
60 67.1 16.9 886 036 350 216 62 Do. 
170 11.5 508 070 438 ose Dees ae lathe, and 
aping machine. 
130 34.6 12.0 -448 .056 892 oso Do. do. 
125 28.2 11.4 350 -050 300 ooo Do. do. 
200 14.0 11.1 .270 080 190 Driving shafting only. 
260 19.7 12.0 511 112 -399 Running empty. 
110 12.1 11.2 .133 044 -089 Do. 





























done of late years. Mr. Davey’s machine is in reality a 
steam engine, in so far that it works almost entirely by 
steam, but as a steam engine it has the special feature 
that it has no boiler, in the sense at least of any vessel 
containing a considerable quantity of water. A reference 
to our figures will show that it has a single cylinder 
only, made with a very large piston rod so that the area 





the place of the boiler. It is enclosed in a cast-iron 
casing lined with firebrick, and the fire is placed below 
it, as shown. The way in which the engine works is as 
follows: On its up-stroke the piston draws a quantity of 
air into the cylinder below the piston, and along with 
this aira small quantity of water is always taken in. 
This last comes about by the help of the little cup 





above the suction valve, into which a fine stream 
of water is constantly running. On moving downwards 
the mixture of air and water is first compressed up 
to a point determined by the working pressure of 
the engine, and then pushed through the delivery 
valve into the coil, when the little puff of water is at 
once flashed into steam. There is no valve between 
the delivery valve of the pump and the slide valve, but 
perfectly free communication, and each time a new 

rtion of water is introduced into the coil, a correspond- 
ing portion of steam _— away to the steam cylinder. 
Here it worke exactly in the usual way, about which 
nothing more need be said. It will be seen thus that 
the engine may be shortly described as a steam engine 
which has no boiler, but takes in its feed water as it re- 
quires it instead of working always from a large reser- 
voir of steam and water. The air does not ap; to 
play any appreciable in driving the piston ; its 
chief use is to insure that the water, when sent into the 
coil, is really blown in as spray, and not allowed to drop 
or run in. 








Broke a Shatee 
Scale h 


One of the first of these motors (having a cylinder 
3.5 in. in diameter, and 4 in. stroke) has been for 
some time at the Engineering Laboratory of University 
College, where the students have made a number of ex- 
periments with it, working under various conditions. Pro- 
fessor Kennedy has favoured us with the annexed Table 
containing notes of some of these experiments to show 
what work the engine is capable of doing ; it ought to be 
said, however, that the motor has been very considerably 
improved since this particular one was made. We add 
also indicator diagrams from both ends of the cylinder. 
In his later engines Mr. Davey has used a small 
separate pump set on the top of the cylinder, instead 
of employing the space under the piston for a pump, and 
in the larger sizes he is making the cylinder double 
acting. 

This little motor is very substantially made, it takes up 
very little space, is easily started, and has no explosible 
boiler, and we do not see why it should not be made very 
economical of steam, although this has not been attempted 
in the first instance. There is plenty of room in the 
world for all the small engines that have yet been 
brought out, and we shall be glad to hear that Mr. Davey 
has been successful in getting his well into use. 








WROUGHT-IRON CHIMNEYS, 
To THE EpiTor oF ENGINEERING. 
S1r,—Referring to letter on this subject in your number 
of September 17, 1880, I ney mention for the guidance of 
your correspondent, that there are more wrought-iron 
chimneys in Moscow and district than in any other part 
of Europe. They appear to stand the inclement and change- 
able climate of Russia very well, and as your correspondent 
will doubtless have better means of procuring reliable and 
direct information than I possess, I shall be glad if my 


letter aid him. ¥ sn 
ours respectfully 
Manchester, September 18, 1880. T. 








Tur TEMPLETON FunD.—We have received Messrs. 
J. and G. Bulloch and Co.) a contribution of 31. from Mr. 
J. RB. Russell, of Burmah, for the fund which is being 
raised for the relief of the widow and family of the late 
Mr. Templeton. 


Tue Susz Canau.—The revenue of the Suez Canal Com- 
pany has made a great bound upwards this year. The 
spending Povene ites esmvengentaay. patsd cl 1000 and 
spon revenue in correspo: 

not exceed 800,7641. 


Sanitary InstTiITuTH oF Great BriTarn.— The 
annual con of this Institute was commenced on 
Tuesday last at Exeter, by a luncheon in the Guildhall 
at which the mayor presided. Earl Fortescue delivered 
the opening address in the evening at the Victoria Hall. 
He had, at an early date, taken up personally the question 
of the sanitary state of towns, and this was c the 
subj 6 ee ae bay vy, ae a ine te 
rogress of sanitary science, for some years 4 

ver attention to the difficulties which advocates of 
sanitary science had early to deal with, both as regards the 
lower and educated classes. He then specially referred to 
the sanitary condition of the metropolis, pointing out what 
he considered the numerous errors that had been made, 





hether in regard to water supply or drainage, and con- 
decnaisd the present system of i in London. 
We shall notice shortly the proceedings of congress in 
a more extended form. 
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NOTES FROM THE SOUTH-WEST. 

Water Supply of Cardif.—The Water Committee of 

he Cardiff Town Council has had its attention directed to 
the insufficient water supply of that town. The committee 
consider that the real difficulty is the inadequacy of the 
storage capacity, and the want of more extensive mains, 
and to remedy these defects the services of Mr. Taylor have 
been enused. There is, the committee says, an abun- 
dance of water, the average rainfall being high, in addition 
to which the sapply obtained from springs under the Ely 
river is capable of considerable i i 
which are now contemp! are 
tained wf the local water works company in 1878, but the 
details of the scheme will not be made public until Mr. 
Taylor has prepared and submitted a report. 

Newport.— With a good quantity of tonnage in hand, 
work last week sustained the activity of its immediate pre- 
decessors, and though the actual iron ces were not 
large, the coal returns give evidence of a healthy demand, 
and prices are consequently firm. Ord«rs at the iron works 
are reported to be fairly numerous, but without the ad- 
vantage of the higher prices, which had been looked for. 
Under these circumstances it need not be said that the de- 
mand for ore has not improved. The exports of coal last 
week reached a total of 21,420 tons. There were imported 
4670 tons of ore from Bilbao, and 3700 tons from the 
Mediterranean. 


Bridgewater.—The Midland, London and South Western, 
and Somerset and Dorset Railway Companies bave inti- 
mated to the mayor and town clerk of Bridgewater that 
they have given their consideration to resolutions adopted 
at a recent public meeting, and subsequently by the Town 
Council, relative to the necessity of additional railway 
accommodation for Bridgewater, and they have referred 
them to the further consideration of a joint committee, to 
meet in London on the 24th of October next, when they 
will be prepared to receive a deputation from Bridgewater 
on the subject. 


Cardiff.—The pressing demand for coal has passed, and 
although shippers have been fairly supplied with both 
tonnage and orders, the exports this week do not exhibit an 
exceptionally great average. There is good reason to hope, 
however, that the winter demand will bring work up to a 
healthier degree of activity. Coal prices are firm, and 
many sellers are still inclined to hold out for better figures. 
Patent fuel continues to be brisk, and makers of coke are 
also generally well off for orders, notwithstanding the fact 
that shipment sales have not recently been ve 
Bilbao business shows no alteration, and it would seem 
that steamers engaged in this line will have to submit to 
lower remuneration for next year’s business than that 
which obtained for current engagements. 


Bristol Docks.—We hear that a requisition has been 
presented to the president of the Bristol Chamber of Com- 
merce to convene a special meeting of the members to con- 
sider the expediency of ing a resolution to the effect 
that it is desirable that the City, the Avonmouth, and the 
Portishead Docks should be placed under the management 
of the same governing body, and requesting the Corporation 
to take steps for carrying this prineiple into effect. 


Lydney.—Coal shipping prospects are brighter than they 
have been for some time. tween the commencement of 
the present month and the 13th inst. the exports of coal 
amounted to 4600 tons, as against 2733 tons for the corre- 
sponding days of the previous month, the relative number 
of vessels being 109 (September) and 70 during the first 
thirteen days of August. This may be a mere spurt of 
trade in anticipation of an October advance, but it is none 
the less acceptable either immediately at the docks or in 
the neighbouring coalfield of the Forest of Dean. 


Swansea.—In consequence of the scarcity of tonnage, 
caused by boisterous weather, the exports last week were 
somewhat under the average, both as regards steam coal 
and patent fael. Orders are plentiful, but prices remain as 
low as ever. Winter orders are being booked, and unless 
an advance is shortly forthcoming, current prices must rule 
during the next few months. In iron no change worthy of 
note can be recorded. Steel rails are quiet; most of the 
local works are well employed. Tin-plates maintain their 
price; if anything a firmer tone is apparent. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLEsSSROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair good attendance on ’Change at Middlesbrough. The 
market was much flatter than it was last week, and prices, 
which at first were based on No. 3 Cleveland pig selling at 
38s. per ton, fell to 37s. 6d., and even at this figure there 
were few buyers. Messrs. Connal and Co., the warrant store- 
keepers, a stock of pig iron at Middlesbrough amount- 
ing to 94,945 tons—an increase of 1755 tons upon last week. 
In Glasgow the stock amounts to 470,490 tons. At present 
the shipments of pig iron from this port are at the rate of 
15,000 tons per week, and this month it is e that the 
total exports will be very large. But notwithstanding this 
the bears are sanguine both here and in Glasgow that prices 
will farther decline. They believe that the enormous supply 
is in excess of the demand. Makers are not of that opinion. 
It is known in the best informed commercial circles that 
recently some heavy orders on American account have 
been placed, and that as the harvests in different parts of 
the world are so good an impetus to extending trade will 
be given. As a matter of fact the absolute production at 
the moment may be in excess of the demand, but it is the 
= of producers that this is only temporary, and that 
too rapid increase in production will soon be overtaken 








by the increased demand. 
Fa ineering and Shipbuilding.—Both these branches 
of i 


ustry continue busy. 





The Finished Iron Trade.—There is less activity in the 
— —— trade, and prices are about 2s. 6d. lower than 
it week. 





NOTES FROM THE NORTH. 

Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
again quiet last Thursday, and only a moderate amount of 
business was tounenaell The closi price, however, 
showed a farther decline, although slight, of 14d. per ton. 
Business was done during the forenoon at from 50s. 10d. to 
51s. 1d. cash, and from 51s. to 51s. 2d. one month, and at 
the close there were buyers at 51s. cash and 51s. 1d. one 
month. In the afternoon from 51s. to 50s. 10jd. cash, and 
from 51s. 14d. to 51s. one month were the quotations, the 
market closing with buyers at 50s. 10jd. cash, and sellers 
at 5ls. one month. On the following day the warrant 
market was dull, and holders were _— sales for 
realisation with the result of bringing down prices, which 
marked a fall of 10}d. on the day, and 2s. 8d. per ton over 
the week. During the morning business was done at from 
50s. 9d. to 50s. cash, and from 50s. 10}d. to 50s. 3d. one 
month, closing buyers at 50s. cash and 50s. 1jd. one month, 
and sellers asking lid. more per ton. The afternoon quo- 
tations ranged from 50s. to 50s. 1d. cash, and from 50s. 14d. 
to 50s. 2d. one month. The market closed with buyers at 
50s. cash and 50s. 2d. one month, and sellers asking 1d. 
more per ton. Monday’s market opened very dull, and 
rumours as to the failure of a holder of 20,000 tons of pig 
iron sent prices down to the extent of fully 1s. per ton; 

but a partial recovery took place towards the close, an 
rices closed 6d. per ton under the final quotations on 
riday. There were transactions during the forenoon at 
from 49s. 9d. (3d. down) to 49s. 1d. cash, and 49s. 3d. one 
month, closing buyers at 49s. cash and 49s. 2d. one month, 
and sellers near. There was a further decline in the after- 
noon from 49s. to 48s. 10d. cash, but thereafter a recovery 
to 49s. 6d. took place, the market closing with buyers at 
49s. 6d. cash and 49s. 8d. one month, and sellers asking 1d. 
per ton more. Tuesday’s warrant market was likewise 
tlat, and prices suffered a further decline to the extent of 
5d. per ton from those of Monday, and 11d. over the two 
days. In the forenoon business was done at from 
49s. 4d. 49s. cash, and from 49s. 10d. to 49s. 2d. 
one month, the close being buyers at 49s. cash, and 
49s. lid. one month, and sellers near. This day’s market 
was steady at the opening at 49s. 1d. a few days to 49s. 2d. 
one month done, but ually receded to 48s. 9d.,one month 


large. | and 48s. 73d. cash, closing at 48s. 9d. fourteen days paid and 


sellers. The afternoon market was steady, and busi- 
ness was done at 48s. 9d. fourteen days to 49s., closing 
rather buyers at 48s. 9d. cash and sellers over. Quite a 
scare has been produced amongst holders by the falling 
market, and the rush to sell has of late been very great. 
The price is now really low, and there is decided evidence 
of a good class of buyers coming forward. Makers’ iron re- 
mains quiet, and several reductions in price have been made 
in the official quotations. The strike amongst the miners 
having perey > pd collapsed, the blast furnaces are again 
getting into f x per a but in the mean time 
only about one-half will blown in. At the middle of 
Angust, prior to the strike becoming general there were 
117 furnaces in blast, out of a total of 160 erected. By the 
17th of that month there were 100, and by the 24th ultimo 
the number was reduced down to 42—a damping down of 
75. When the strike extended to Ayrshire there was 
caused a further reduction of the furnaces in blast to 32 by 
the 28th of August, being a total damping down of 85 fur- 
naces, or about three-fourths. During the first few days 
of the current month, seven of the Ayrshire blast furnaces 
were again blown in, followed by seven others in the next 
week, and six last week. In all there will be for the 
present about thirty more blownin. At the commencement 
of the damping down process warrants were quoted at 55s. 
per ton, and the blowing out of the first sixteen furnaces 
sent prices up to 56s., but since then there has been a 
decline to the extent already mentioned. Up till the end of 
last week the stock of pig iron with Messrs. Connal and 
Co. in the public warrant stores amounted to 470,196 tons, 
showing an increase for the week of 957 tons. Last week’s 
shipments of pig iron amounted to 10,788 tons as against 
15,650 tons in the corresponding week of last year. 


Annan Water Works.—The contract for the supply of 
pipes required in connexion with the new water works 
about to be constructed on account of the Annan Pollution 
Commissioners, has been let to Messrs. Laidlaw and Sons, 
Glasgow. 


Extension of the Edinburgh Tramway System.—The 
Edinburgh Tramways Company are at present considerin, 
the propriety of extending their tramway system to suc 
an extent as to involve the expenditure probably of about 
70,0001.—steel rails on a concrete bed being used in the 
extensions, whick are chiefly into the suburbs of the city. 

Steel Rails for the Highland Railway and Foreign 
Competition. —The directors of the Highland Railway have 
concluded a contract for the supply during the next two 
years of 6000 tons of steel rails. ‘I'he successful offerers 
are the Mossbay Iron Company, Cumberland, and the 
price is 61. 2s. 6d. 
for 2300 tons of chairs with a firm in Stockton-on-Tees at 
3l. per ton. For both supplies Herr Krupp, of Essen, in 
Germany, ran the English firms to within a mere trifle of 
the price at which they secured the contract. Herr Krupp 
was the contractor for the iast supply of steel rails, having 
then beaten the British competitors. 


FOREIGN AND COLONIAL NOTES. 
American Rapid peeerere Company.—A short time 
since the American Rapid Telegraph Company opened an 
office for business in Devonshire-street, near old State 
House, Boston. It holds patents which it is claimed enable 





ton. They have also contracted P 





it to send messages at the rate of 1000 words per minute, 
by methods which are probably familiar to the public from 
previous riptions. messages are prepared by 
perforating machines ; the orations are arranged con- 
ventionally into letters, and all that is required of the 
operator is turning a wheel—the messages appearing in 
telegraphic characters on continuous strips of paper at the 
receiving end. The main work of transmission is in mak- 
ing the perforations at the sending end, and in transcribi 
into writing (or type-writer copy) at the receiving end. 
The company was — last year in New York, but 
the officers are all ton men. Mr. Edwin Reed, the 
president, came to Boston last winter to establish the 
company here. Messrs. Kidder, Peabody, and Co., and 
others took an interest in the business, and a line of wire 
was erected between Boston and New York. At present 
about 75 persons constitute the entire force at each end of 
the wire. A line is ne up between New York and 
Washington, and several New England cities will be bronght 
into the system soon. Two branch offices are already 
open in New York, and two more will be fit for public 
accommodation in a few days. Only one office at present 
is established in Boston, but two branches will be opened 
soon. 


Proposed Tunnel wnder the St. Lawrence.—Mr. Walter 
Shanley, the engineer of a as a tunnel under the St. 
Lawrence, reports that the undertaking is feasible. The 
roof of the tunnel need not, he says, be more than 20 ft. 
below the bed of the river, and the work can probably be 
completed in three years. 


The East River ie ate learn that the Cambria 
Works, at Johnstown, Pennsylvania, have shipped more 
than 1000 tons of steel for the East River Bridge to Midvale 
to be rolled, including the tt sizes they were called 
upon to furnish. A considerable quantity of steel has been 
rolled into a large variety of shapes and —— from Mid- 
vale to Edgemoor, where the final work is being done, and 
some of the parts are being rivetted together. ‘The Bridge 
Company are not certain as to the date when deliveries will 
be made. Everything is in readiness to put the steel in 
place when it arrives. 


French Railways.—The railways now under contract in 
France increase the French network from 13,790 miles 
to 24,855 miles. Most of the work will be done under the 
superintendence of Government agencies, and the line will 
be managed under State supervision, but not at Govern- 
ment expense. 


Coal in France.—The production of coal in the leading 
French basins was as follows in the first half of this year : 
Nord and Pas-de-Calais, 3,935,512 tons ; Loire, 1,772,775 
tons; Alais, 1,007,221 tons; and Creusdt and Blanzy, 
565,769 tons. In no other French basin did the production 
reach last year an aggregate of 500,000 tons. 


_ Sonora Railway.—The United States Consol at Guaymas 
informs the Department of State that work on the Sonora 
oe ing favourably. Four hundred labourers 
and a large and efficient staff of engineers, surveyors, &c., 
are employed. The employment of so small a force of 
labourers is due to the limited space in which work can at 
present be carried on. It is expected that the line will be 
opened as far as Hermosillo by March1. The enterprise 
has so far been cordially supported by the State and 
municipal authorities. he line will probably give an 
impetus to mining industry. Several purchases of mines 
by United States capitalists are said to be now in contempla- 
lon. 


Coal and Iron‘in Colorado.—Efforts have been made in 
Colorado for some time past to produce from the coal veins 
of that state coke suitable for metallurgical purposes. It 
was long thought that all that might be possible would be 
to make a material fit for use in, and capable of competing 
with, Connellsville coke, or charcoal for lead blast farnaces. 
Experiments have proved to the managers of the Colorado 
Coal and Iron Company that the fuel obtainable is suitable 
for the manufacture of iron and steel, and accordingly it 
was decided to erect blast furnaces, rolling mills, and 
Bessemer steel works at Pueblo. A portion of the project 
is now being carried out, while the plans for the rolling 
mills and Bessemer plant are in course of preparation. Ou 
blast furnace of large dimensions is being erected, and 
blowing engines, designed by Messrs. J. P. Morris and Co., 
of Philadelphia, are being built. Two large-sized Stutz coal- 
working apparatus are in operation working the coal for 
forty beehive coking ovens. ‘The latier are turning out a 
silver-white coke, which, according to an analysis, contains : 
Volatile matter, 0.55 per cent. ; fixed-carbon, 87.52 per 
cent. ; ash, 11.40 per cent. ; sulphur, 0.46 per cent. This 
is the fuel to be used for the blast furnace at Pueblo. 


St. Gothard Railway.—Rapid progress is being made in 
the construction of a railway running up to the northern 
entrance of the St. Gothard Tunnel, which, as an example 
of bold and skilful engineering, will stand comparison with 
the tunnel itself. The Axenburg Tunnel. 1200 yards long, 
has been lately completed, and it is hoped that before the 
end of the present month all the remaining tunnels on the 
Brunnen-Fluellen section of the line will be successfully 
ierced. These tannels are known asthe Gutsch, Hochfluh, 
and Oelberg-Schieferneck, the last named, 2130 yards long, 
being next in length to the St. Gothard. Of the whole 
pine Be of twenty-six tunnels on the line on the north of 
the Alps, six only will then remain to be completed—the 
Rinderfluth at Arth, the Kehr at the well-known Pfaffen- 
sprung or Priests’ Leap, 1600 is long, the Wattingen, 
1200 yards long, the tunnel at istein, 1200 yards long, 
the shorter Mubl Tunnel at Wasen, and the Robrbach 
Tunnel. 

Bohemian Lignites.—The production of lignites in 
Bohemia increased from 606,635 tons in 1860 to 5,701,655 
tons in 1879. The Teplitz district figured in last year’s 
production for 5,109,363 tons. 
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PROFESSOR BELL’S PHOTOPHONE. 

Ir is now but little over four years since the 
beautiful acoustical experiments of Professor 
Graham Bell culminated in the successful transmis- 
sion of articulate speech from one station to another 
by means of electricity, and the world was thereby 
put in possession of that most delicate and most 
wonderful instrument the Telephone, which. was for 
the first time introduced to English readers by this 
journal.* Of the form of telephone then described 
—and which might have been seen at the Centennial 
Exhibition at Philadelphia—but little was heard 
until Mr. W. H. Preece exhibited and described, 
before the British Association at Pl mouth, Pro- 
fessor Bell’s improved instrument, which is the form 
that has become so familiar since, and which in a 
very few months developed itself into that vast far- 
spreading system of telephone “exchanges” and 
private telephonic installations which are becoming 
so Important a feature in the great cities of this 
country, and have in the United States of America 
been brought to a very high degree of perfection. 

Professor Bell’s discovery and invention wers very 
quickly followed by a succession of some of the most 
interesting and beautiful discoveries connected with 
the physics of sound of which modern science can 
boast. We need only mention the phonograph, t 
the microphone, the carbon transmitter,§ and the 
electro-chemical receiver, || in order to remind our 








* See ENGINEERING, vol. xxii. page 518. 
+ Ibid., vol. xxv., page 187. 

ft Ibid., vol. xxv., page 370. 

4 Ibid., vol. xxv., page 497. 


|| Ibid., vol. xxvii., page 233. 





readers of the very fruitful field of inquiry whose 
inauguration was celebrated and, in our opinion, 
originated by the introduction of the electric arti- 
culating telephone of Professor Graham Bell and 
his great discovery of the practicability of producing 
a controllable undulatory current in an electric 
circuit. 

But marvellous and transcendently interesting as 
are without doubt the instruments to which we 
have referred, as well as the researches which gave 
birth to them, and the advancement of science 
which has accrued therefrom, they are thrown into 
a comparative ephemeral shade by a new discove 
of Professor Bell, which we venture to predict wi 
open to the world of science a gate, the entrance 
to a field of philosophical research, whose extent is 
illimitable, and the value of whose scientific and 
practical results it is impossible to determine. 

The instantaneous transmission of human intelli- 
gence by means of electricity wasa feat which many 
years ago astonished the world as the greatest achieve- 
ment of modern science, but even the electric tele- 
graph as a scientific feat was surpassed by the trans- 
mission of articulate speech through the interven- 
tion of an undulatory current of electricity generated 
in a conducting wire connecting two distant stations, 
for in the frs¢ the intelligence was conveyed by the 
translation of simple mechanical movements accord- 
ing to a preconcerted system of signals having, apart 
from that system, no connexion with the intelligence 
to be conveyed; while, in the second, all the com- 
plicated and superposed variations of sonorous vibra- 
tion which go to make up articulate speech are not 
only transmitted and reproduced at a distant station, 
but are themselves, so to speak, their own motive 
power, automatically converting themselves from 
sonorous and mechanical into electrical undulations, 
as a preparation for their flight, and when that 
flight is accomplished, reconverting themselves into 
mechanical and sonorous undulations in order to be 
in a condition to deliver their message at the other 
end, by affecting through the air the auditory 
system of the human brain in precisely the same 
way as if there had been no conversion and recon- 
version between one mode of motion and another. 

In both the splendid applications of science to 
which we have referred—in the telephone no less 
than in the telegraph—it is a n condition of 
their existence that the distance aeons which either 
is to work must be bridged by an electrical con- 
ductor ; and although there have been* from time to 
time many attempts made, with more or less success, 
to accomplish the electrical transmission of intelli- 
gence without the employment of metallic wires, 
still some other conductor has had to be substituted, 
such as the earth, the water in a river or channel, 
or various strata of the atmosphere charged more 
or less with moisture. It has fallen to the lot of 
Professor Graham Bell, however, to discover a means 
of transmitting articulate speech from one station 
to another through the intervention of no other con- 
necting medium than a beam of light, and thus it is 
now possible to converse between any two stations 
between which it is possible to project such a beam. 

It is well known to most of our readers that the 
substance selenium possesses when in a certain con- 
dition the very remarkable property of varying its 
electrical resistance under variations in the intensity 
of light falling upon it, and it would follow from that 
— property that if part of an electrical circuit 

composed of selenium, and a constant source of 
electricity be included in that circuit, the strength 
of the electric current transmitted through it would 
remain constant (all other things being equal) as lon 
as the selenium portion of the circuit was empunel 
to a uniform illumination, but its strength would 
increase or diminish as the resistance of the selenium 
became !ess or greater, or as the illumination became 
greater or less, In investigating this property of 
the substance selenium by means of the telephone— 
the most delicate and at the same time the most 
conveniently applied of all instruments for the de- 
tection of variations in the strength of electric 
currents—it occurred to Professor Graham Bell, 
who was assisted in his researches by Mr. Sumner 
Tainter, that if the intensity of a luminous beam fall- 
ing upon a piece of selenium included in a telephonic 
circuit could be controlled proportionately to the 
variation of sonorous vibrations constituting musical 
sounds or articulate speech ; in other words, if to 
such a beam projected from one station to another a 
vibratory motion could be communicated, the undu- 
lations of which should correspond to, and be di- 





* Seo ENGINEERING, vol. xxv., pages 13 and 147. 








rectly controlled by, the sonorous vibrations of the 
human voice, or of a musical note, the telephone at 
the distant station should reproduce, and give out 
the original sound by which the luminous beam was 
in the first instance set into vibration, After a 
series of the most interesting experiments, Professor 
Bell has been able, not only to do what he hoped to 
do, i.e., to transmit articulate speech to a distance 
through the mediumship of a beam of light, but he 
has made what seems to be a physical discovery of 
such cosmical importance as to bid fair to take its 
= among the greatest discoveries of science. 

e has found that all substances, with one or two 
insignificant exceptions (which future research may 
prove to be no exceptions at all) possess the property 
of emitting a sound when placed in the path of a 
beam of light, which has been set into undulations 
corresponding to sonorous vibrations ; such emitted 
sound being the reproduction of that by which an 
undulatory character was in the first instance com- 
municated to the luminous beam ; and this without 
the intervention of any electrical agency, or any 
telephonic or other accessory apparatus. 

he means adopted by Professor Bell for throw- 
ing a beam of radiant light into what we may call 
sonorous vibration to distinguish it from the vibra- 
tions of the luminiferous ether, which constitute 
the light itself, are very simple and exceedingly in- 
teresting. In his earlier experiments Professor Bell 
took advantage of the discoveries of Faraday and of 
Dr. Kerr, by which the character of a beam of 
polarised light is altered under certain conditions by 
a powerful magnetic field; he also experimented with 
a lens of variable focus as has been described by M. 
Cusco, and he obtained very satisfactory results by 
passing the light through a sort of “ hit and miss” 
valve consisting of two gratings, the one fixed and 
the other sliding in front of it, being vibrated to and 
fro by being attached to the centre of a diaphragm 
which was thrown into vibration by the human 
voice ; but the apparatus which was found to be the 
simplest and most manageable consisted of a tym- 
panum or diaphragm of thin mica or microscope glass 
silvered at the back, against which the speaker's 
voice was directed, the front reflecting surface being 
employed to project a beam of light to the distant 
station, The beam of — (which may be derived 
from the sun, from the electric or lime light, or even 
from a kerosene lamp) is first concentrated by a lens 
upon the vibrating diaphragm mirror and after re- 
flection is parallelised by being passed through a 
second lens, and as a parallel beam traverses the 
distance between the stations, and is received upon a 
parabolic mirror in the focus of which is placed a 
selenium cell of extreme sensitiveness, and which 
forms part of an electrical circuit with a battery and 
telephone. When the reflecting diaphr is set 
into vibration by the voice the beam of light re- 
flected by it is thrown into corresponding vibration, 
and theselenium cell at the distant station is under 
the influence of an illumination whose intensity 
varies with the vibration of the reflecting diaphragm, 
its electrical conductivity is thereby proportionately 
varied, and, from the nature of the physical action of 
the telephone the sound is reproduced and is heard by 
a person having the telephone to his ear. With this 
apparatus, to which the name Photophone has very 
appropriately been given, Prof. Bell has been enabled 
to converse with Mr, Tainter from one part of Wash- 
ington toanother through a distance of nearly700 ft., 
butit is clear that sound might besimilarly transmitted 
to any distance through which a beam of light can be 
projected, It is well known that in the great trigono- 
metrical survey of India flash signals were givea 
from mountain to mountain by heliographs a hundred 
miles apart, and although the difficulties of photo- ~ 
phony under Professor Bell's system must be greatly 
increased by great increases of distance, there is no 
physical reason against the photophone being suc- 
cessfully employed through distances measured by 
tens of miles instead of by yards, 

One of the most remarkable, and, in a scientific 
sense, one of the most important discoveries made 
by Professor Bell in the eourse of these beautiful 
experiments was, that tic interposition of what is 
called a perfectly opaquc =: Lstance, such as a sheet 
of ebonite, though it dimii shed did not destroy the 
sound, showing that sound waves may be transmitted 
by what we may call a ray of non-illuminatiug 
light for want of a better term, and the:still more 
extraordinary es was moreover made that a 
sheet of ebonite as well as of many other substances 
emitted a sound when a beam of sonoriferous light 
was focussed upon it by a lens. 





The subject of these researches which were 
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brought by Professor Bell before the American 
Association at their recent meeting in a paper 
which we were the first to publish in this country,* 
is of far too deep an interest and of too great a 
scientific value to be passed over in a single 
notice, and we shall refer to them again on an early 
occasion. 

In describing the phonograph of Mr. Edisont we 
took occasion to point out the wondrous com. 
plications of sonorous vibrations which make 
up articulate speech, and the wonderful nature 
of the embossed record or phonogram which 
is able to reproduce those complex undulations 
by mented means; but, in connexion with 
the recent discoveries of Professor Bell, the 
mind is almost stupefied in the attempt to 
grasp a comprehension of the physical and me- 
chanical problem being solved during the vow 
through space of the sonoriferous beam of light, 
First there are the infinite numbers of vibrations 
taking place by which the ray of light is itself con- 
stituted and transmitted, the rapidity and length of 
which determine the ition in the spectrum for 
any icular ray of which an almost infinite 
number make up the beam, and on such a compli- 
cated and wonderfully constituted beam are at the 
same time ‘ riding,” so to speak, the astoundingly 
complicated system of undulations which constitute 
articulate speech, all these wave motions going 
on together, and that they do not neutralise 
or interfere with each other is proved by the fact 
that the articulation is reproduced at the distant 
station so as to be heard and understood by the 
listener. 

Who can say to what great fields of science 
this one discovery of Professor Bell may not lead, 
fields of research not limited in locality to this earth, 
but reaching to the planets, and to the farthest limits 
of visible stellar space. Itis by a beam of light that 
the modern astronomer is able to analyse the che- 
mical constitution of the farthest stars and nebula, 
and is enabled to detect and to deal with metallic 
vapours through distances of thousands of millions 
of miles as surely as in his own laboratory. Who, 
after Professor Bell’s experiments, will have the 
hardihood to affirm that sounds taking place in the 
far-off regions of the universe may not one day be 
heard on the earth, and new fields of acoustical 
astronomy may not be opened to the intelligence of 
man, When such a time arrives, the thought of 
the poet will be clothed with the truth of fact that 
‘* Light is the voice of the stars,” 








ATLANTIC CABLES. 

WueEn the first Atlantic cable was laid in 1858, 
each step in the operations was carefully reported 
in the daily press, and eagerly perused, owing to the 
novelty of the work and the intense interest it had 
aroused in the public mind. In the same way, 
though perhaps to a less extent, the operations of 
1865 and 1866 were made public. In 1859 the 
cable laid between Brest and St. Pierre, known for 
some time as the French Atlantic, caused less 
interest, The cables of 1873 and 1874 were but 
briefly recorded, and the cables laid last year and this 
year have scarcely been noticed at all, This is partly 
due to the rivalry existing between the two tele- 
graph companies, as well as between the firms who 
have made and laid the cables, Very little infor- 
mation is to be obtained on the subject from the 
principal persons concerned in the work, who it 
would — wish to have as little made public as 
possible for fear of their adversaries gaining some ad- 
vantage by it. ‘This appears to us excessively childish, 
for any persons having sufficient interest in gaining 
particulars of either work, to be willing to incur 
a small expense and trouble, might easily obtain all 
the information he desired concerning the cables and 
operations. The rival parties themselves are not likely 
therefore to have any difficulty in knowing all that 
occurs in the enemy’s camp, and it is only the public, 
and those who take an interest in the subject generally 
from a technical and scientifie point of view, who 
are deprived of the information as to what is being 
done in this branch of engineering. There may be 
some slight advantage to contractors in thus keeping 
all experience and information as much as possible 
to themselves, but we doubt very much whether 
this exclusion of all, except those who are actually 
employed on the work, from any information as to 
the progress that is being made, is beneficial or will 
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tend towards the advancement of telegraphic engi- 
neering erally. Improvements and new ideas 
do not always come from rich, conservative, and 
exclusive bodies or corporations, and unless what 
may be termed outsiders hear a little of what is 
on, it is unlikely that they will turn their attention 
to improvements. 

an improvement on the type of cable em- 
ployed on the Atlantic in 1865 and 1866, and which 
is known amongst engineers as ‘‘ Atlantic type,”’ is 
required is proved by the fact that these cables had 
only lives of about 84 years, and if cables will only 
last that time, even 10 per cent. dividends will not 
pay for them, whereas most cables at present only 
pay about 6 or 7 per cent. 

e type we allude to consists in ten homogeneous 
iron wires, each separately surrounded with strands 
of Manilla hemp, as the mechanical structure round 
the jute rates core. This type of cable when new 
is, of course, excellent for the process of laying. 
It has a low specific gravity and great friction from 
the roughness of the Manilla hemp, and can con- 
sequently be laid with a given amount of slack with 
a very small strain during the operation of paying 
out. But as regards its durability it has little to 
recommend it, The wires being separated allow 
insects easily to enter. The hemp rots, and the iron 
rusts away. The 1873 and 1874 cables had a little 
hemp and pitch and silica layed on round the 
~¥: and have thus an additional protection, but 
the coating was m e. 

The cable laid by Messrs. Siemens last year we 
believe consists of homogeneous iron wires touching 
one another, thus returning to what has been known 
as the Mediterranean type of cable, the iron being 
protected from rust by two coatings of yarn, pitch, 
and silica round the whole cable. 

The cable laid this year by the Telegraph Con- 
struction Company has 10 homogeneous iron wires, 
each covered with a thick coating of preservative 
compound called Clifford’s compound, the composi- 
tion of which is kept secret, and these are each 
separately further covered with tape. Between 
each wire a strand of hemp is placed, The whole 
cable thus formed has two layers of tape and pitch 
compound outside all. The mode of combining 
hemp and iron alternately round the core has been 
before largely adopted by the Telegraph Construc- 
tion Company, and was first, we believe, employed 
on the cable between Sydney and New Zealand. 
We do not know what advantages are claimed for 
this plan, but it would appear to us to be principally 
a mode of saving first cost by substituting hemp for 
iron at the expense of durability. It does not seem 
possible that the hemp can take any strain properly 
with the iron, and when the cable gets old, we 
should think the hemp would not keep the wires in 
place when the cable is being strained or bent 
about in repairs, so well as hemp round each 
wire, It is cheap, and that is all that can be 
said for it. The strong outer coating of tape 
and pitch no doubt keeps the wires in place 
when the cable is new, but we should look to 
what will be the state of the cable when this outside 
coating of hemp is gone. When the hemp has 
perished considerably it seems clear that the wires 
with wide spaces between them, like a birdcage, 
will not in the least fulfil the conditions of a wire 
rope, and we shall be very much astonished if after 
a oe years of experience at repairing, this type of 
cable, with alternate wire and hemp, is not 
abandoned as a mistake. The attempt to preserve 
each wire with a compound, whatever it may be, is 
a step in the right direction. Gutta-percha applied 
in the ordinary way round wires for protection was 

roposed and patented by Mr. Samuel Statham in 
1857. Wedo not know what Clifford’s compound 
is, but we doubt whether it is better than gutta- 
percha though perhaps much cheaper. 

As regards the process of paying out there was 
one novelty in the Siemens expedition which we 
will describe. It is necessary, in order to distri- 
bute the slack of a cable uniformly or in such 
places as the engineer may decide on, to know 
at every half hour the exact position of the ship 
over the ground. To do this by observations 
even in fine weather is only possible once every 24 
hours, and when the sky is overcast not even then. 
Dead reckoning is not to be trusted on account of 
currents. The following plan was adopted there- 
fore and forms one of the latest novelties in cable 
laying: a steel pianoforte wire was paid out through- 
out all the deep water with sufficient tension 
to insure its being laid without any slack, and thus the 


every minute. The wire was, we believe, in 50 
mile lengths on drums, and the lengtha were rapidly 
joined by a hook ayy 

In paying out the Anglo-American cable this year 
two ships were employed, the Scotia and Seine, and 
when the Scotia had nearly finished paying out her 
length the cable was made fast to a buoy at some 
fathoms from the end, the stray quantity being 
coiled into a lifeboat, and the end bn handed to 
the bows of the Seine. We believe that in laying 
the Siemens cable last year there was a similar 
change from the Faraday to the Pouyer-Quertier. 

It seems a pity that these operations are not 
published in detail, as they both no doubt reflect 
credit on those who have conducted them, and would 
be of great interest to all who follow up the im- 
portant question of Atlantic mys eye 

The laying of the Siemens cable we believe was 
under the superintendence of Mr. Loeffler, assisted 
by Mr. Brittle, Mr. Jacobs — chief electrician. 

he cable laid this year by the Telegraph Construc- 
tion Company was under the charge of Captain 
Halpin, assisted by Mr. Loudon, Mr, Laws being the 
chief electrician, Captains Cato and Manning com. 
manded the two ships. 





RAILWAY PASSENGER TRAFFIC. 

THE accounts of the chief of the railway com- 
panies for the first half of the present year, when 
contrasted with those for the corresponding half of 
the past year, show a remarkable improvement, and 
in nothing is that more manifest than in the parts 
relating to the passenger traffic. But that im- 
provement in the nger traffic has been any- 
thing but equally diffused, and it is worth ascertaining 
in what branches it is most marked. Analysing the 
accounts of the chief companies it is found that there 
is an almost universal growth in the volume of pas- 
senger traffic; but that the growth is chiefly in the 
lowest class of traffic. It may be of interest, how- 
ever, to select some of the chief and typical railways, 
and to com the returns for all classes of traffic 
for the two first halves of last and of the present year. 
Beginning with the uppermost class of traffic, we 
find that the following are the numbers for the two 
periods of six months, and for the railways named, 
of first-class passengers : 


1879. 1880. 


London and North-Western... 1,273,912 1,275,671 
Lancashire and Yorkshire ... 944,455 961, 

Midland... one oes ooo 987,958 969,461 
North Eastern... ‘on 443,445 452,934 
Manchester and Sheffield 145,090 140,556 
Great Northern eco 471,085 464,215 


In the first-class nger traffic it is evident 
that there isa varied experience by the six typical 
railways whose returns are above given ; the decrease 
on some lines being more than balanced by the 
increase on that of others; butif it be bornein mind 
that there is an immense addition to the volume of 
the passenger traffic, it may be seen that the upper 
class has not fully maintained its proportion of the 

nger traffic of the lines named. The increase 
of about 1700 passengers on the London and North- 
Western Railway is in the face of its increase of 
1,600,000, a practical decrease of first-class. 

Coming to the second-class traffic, the experience 
of the companies is more generally, but not uni- 
versally adverse. For the same two periods of six 
months each we have the following as the com- 
parative statement of the numbers of second-class 
passengers carried by the railway companies named: 


: 1879. 1880. 
London and North-Western... 2,201,190 2,135,255 
Lancashire and Yorkshire ... 1,273,389 1,304,136 
Midland oe oe ee _ o— 
North-Eastern Son 643,855 600,587 
Manchester and Sheffield 240,805 235,675 
Great Northern ‘ 1,117,857. 1,158,477 


The decreases in this class are greater than in that 
of the first, and the fact that in the midst of its 
prosperity the North-Eastern has to record so large 
a decrease as 43,000 second-class gers 18 
significant. And the decrease of over 65,000 
7. on the vast system of the London and 

orth-Western is in itself notable; but the more 
so when we notice the great enlargement in the 
passenger traffic. 

In the third-class traffic there is a general and 
very great increase, though the ratio of that in- 
crease is the most marked in some of the great 
mineral districts. The following numbers are those 
of the third-class gers carried in the first half 
of last year and in the first half of the present year, 








t Ibid., vol. xxv., page 187. 


distance actually run was measured and known at 


by the respective companies named : 
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1879. 5 
London and North-Western 17,491,744 19,059,669 
Lancashire and Yorkshire 13,621,614 14,929,222 
Midland oo pot — 695,772 11,604,408 
North-Eastern ooo ee =11,172,587 12,193,267 
Manchester and Sheffield... 4,011,062 4,216,067 
Great Northern ... ee. 7,185,639 7,882,165 
Some of the increases above recorded are almost 


startling: the Manchester, Sheffield, and Lincoln- 
shire Railway adds 200,000 to the number of its 
third-class passengers; the Great Northern in- 
creases it by over 740,000; the Midland Railway 
has an addition of over 900,000; the North-Eastern 
of over a million; the Lancashire and Yorkshire 
of 1,300,000 ; and the London and North-Western 


one of 1,560,000, It is evident that the enlarge- | Querter-past 
ment of traffic in the lowest class is somewhat re-|! 
The six railways above named record |: 


markable. 
an increase of close upon six million passengers in 


the six months, or, in other words, they have carried |! 


a million passengers monthly more than they did 
a year ago, It is as yet too soon for the facts of the 
total passenger traffic of the country to be given ; 
but it may be said that it is proved now that the 
volume of traffic will show an immense increase, 
The instances of how that increase has been arrived 
at which are above recorded are proofs that it is to 
the lowest class almost exclusively that that en- 
largement of the traffic isdue. Probably, if the 
whole of the facts could be obtained it would be 
found that whilst the opening of fresh lines adds 
additional streams of traffic to all classes but in 
different proportions, yet the pressure of trade 
dulness that is not yet banished, and the granting 
of full facilities of travel by the popular class, cause 
the whole volume to gravitate towards the lowest 
level, The total, therefore, of the first-class traffic, 
and that of the intermediate class is barely main- 
tained from year to year, but that of the lowest 
receives a check only in the extremity of depression, 
and advances afterwards with leaps and bounds, 
This at least seems the testimony of the figures 
which are above collated from official sources. 





THE LIVERPOOL AND MANCHESTER 
RAILWAY. 

WE noticed last week the fiftieth anniversary of 
the opening of the Liverpool and Manchester Rail- 
way, and we have since been favoured by Mr. F. 
W. Webb, of Crewe, with photographic copies of 
some very interesting documents connected with 
the early history of this undertaking. The first of 
these is the original estimate for the line prepared 
by George Stephenson, and dated February 5, 1825. 
This estimate is written on one page of foolscap, and 
we reproduce its contents below : 


Estimate of the Expence of the Proposed Rail Road 
from the Port of Liverpool to the Town of Manchester. 























Forming excavations and embankments...| 87,599 | 2| 5 
Bridges and other Masonry ..... | 16,920 | 0) 0 
Stone Blocks at '/, each sooo] 15,957 | 6] 8 
Chairs or Pedestals 10 lbs. each at 15£) 
Pi DOMisetesi coc sdoccecetinioctocescce secbacicesseecce| “MOOR fhm 6 
Rails 4 lines of 35 lbs. per yard for 34 
miles at 16£ 10/ Pp. DOM 00 ccecce ssa seveescce| 61,710 | @ @ 
Laying Rails and forming Road for 34 
miles at 5/- per yard ...... evereesgessssevess| 14,960 | 0] 0 
Fencing the r0ad..........cccscs.s0seseeveeeceecee] 5,129 | 8} 0 
Gates, 400 at 12 10 each .........s0ccseeeee 600 | 0} 0 
Waggons for making the Road.............-| 4,000 | 0) 0 
Locomotive Engines, 20 at 600£ each ...| 12,000 | 0] 0 
Boilers on the spvacsbosnesoccegepscaeeces| geod |G @ 
Cranes & Machinery at the Wharf: 2,000 | 0) 0 
Warehouses and Offices ............++ 25,000 | 0) 0 
TORN ise f.icevses sesibehicsh'ovades a0 ssi ccedeniccecnees MOGINOO 1 OF @ 
Surveys and act of Parliament ........... 10,000 | 0) 0 
Contingencies during the performance of 
the ork COO ee OOO eee OOO OER OT ORR Oe ree eee COR eee 26,595 10 5 
es 400,000 | 0| 0 





Guo. STEPHENSON, Engineer. 

February 5th, 1825. 

The next document, of which Mr, Webb has 
sent us a photographic copy, is one of the early 
time tables issued by the company, the date on it 
being July 20, 1832. The original notice measures 
10} in. by 8} in., and is mounted on black-edged 
cardboard, while the lines referring to the second- 
class trains are printed in red, In reproducing the 
time bill below on a reduced scale, we have pre- 
served the general character of the type, &c., as far 
as possible. It will be noticed that at the date of 
this time bill there were on week days ten trains 
running each way between Liverpool and Man- 
chester, and two trains each way on Sunday. The 
departure times only are given, so that the time 


bill affords no information as to the time occupied 
on the journey. The bill is as follows: 


TRAVELLING 


BY THE 


Liverpool & Manchester Railway. 





THE DrREcTORS beg leave to inform the Public that the several 
Trains of Carriages start from the Station in Crown Street, Liver- 
1, and from the Station in Liverpool Road, Manchester, in the 
following order :— 
HOURS OF DEPARTURE. 
(Those printed in Red are Second Class Trains.) 

From Manchester. 
Seven o'clock.ist Cl+ss Traian 
2nd ClaseT: ain 
jock.... 2ad Class Train 
.. ist Class Tcain 
d Class Train | Pwelve o'clock nd Cless Train 
Train oe Bad Cless Ba 4 














i 
Half-pest Five...2ad Class Traia 
N. B. This last train, on the Manchester Market Days (Tuesdays and Saturdays) 
will leave Manchester at Six o'Clock instead of Half-past Five. 


SUNDAY, 

Seven o'clock...2ad Class Train | Five o'clock......ist Cless Train 
Eight o'clock...ist Class Train | Six o’elock.,,,...8nd Class Traian 
FARES. 

By First Class Train, Coaches, Four Inside...6s. 0d. 
= Ditto Ditto Six Inside...... 5 0 
» Second Class Train, Glass Coaches ......... 5 0 

Open Carriages......... 3 6 
Four-wheeled Carriages, 20s. each, 
Two-wheeled Ditto, 15s. 
Persons and Parcels may be booked at the Company's Offices in Liverpool & 
Manchester for 


WARRINGTON. 


FARES, from Liverpool or Manchester......First Class......46. 
Second Class 3s. 


LIVERPOOL TO BOLTON. 
TIMES OF DEPARTURE. 
Boven Clow im eo Homuing, Foy : Ruecter-neet Five oper tee After- 
O'Clock in the Afternvon. FARES. . Indde oe.; Ouside 38,0 Pt ® 

Railwoy Office, Liverpool, 20th July, 1832. 

We have also received vopies of the traffic returns 
for the line during the last six months of 183] and 
the first six months of 1832, these being as follows: 

The tonnage of merchandise conveyed 
between Rs a and Manchester 
y 


ae Ditto 
Charge for the conveyance of 
" Ditto 


from the lst July to the 3lst December, Tons. 
1831, amounts to so p.- ah: 52,224 
Road traffic ée 2,347 
Total 54,571 
Between Liverpool and the Bolton 
Junction ooo she vt mi 10,917 
Coal from Huyton, Eltonhead, and 
Haydock Collieries, brought by the 
company’s engines... - pee 7,198 
Coal from Hulton brought by the Bolton 
engines ... os ose on one 1,198 
Total .. o0e ooo 8,396 
Number of passengers booked at the 
company’s offices eo . 256,321 


Number of Trips of 

With passengers ... if 
3» merchandise ose o60 
», coal (300), or equalling 30 
miles ... ees ose 


30 Miles 
we 2944 
2298 

150 


5392 
Liverpool, July 26, 1832. 





The quaatie merchandise conveyed ‘ons. 
between Live l and Manchester 
in the six months has been ... avs 54,174 
The traffic to and from different parts 
of the road amounts to * ie 3,707 
Total eve a 57,881 
Between Live land Bolton Junction 14,720 
from collieries at Huyton, Elton 
Head, — ove as ote 22,045 
Coals from Hulton, on the Bolton line... 7,411 
ye ove por ove 29,456 
The number of passengers booked at 
the company’s offices ... She we . 174,122 
The Number of Trips of 30 Miles 
Performed with the locomotive en- 
gines with passengers ... «» 2636 
Merchandise “ bi ww. 2248 
Coals eee eee 234 
Total . 5118 





CALIFORNIA STAMP MILLS. 
By Proressor J. EGLEsTON. 
Continued from e 164.) 
Tur rock, if the mine ongs to the mill, is 
brought from the mine and dumped on a screen 
to separate all the rock ready to go to the stamps, 


of the rock breaker, which is almost universally 
Blake's, This is done both to avoid giving extra 
work to the crusher, and to separate pieces of iron, 
splinters of wood, and other material which might go 
into the battery and clog the screens. In all custom 
mills ore is delivered in wagons, sampled, and put 
into separate bins for treatment. At the Eureka Mill 
the ore goes over two screens made of 1} in. round 
iron, the bars set 2in. apart. All that will not pass 
through goes to the Blake’s crusher, the rest to 


the stamps. One man at the crusher and one at 
the screens = shift handle 185 tons in twenty- 
four hours. e man at the screen hauls the cars 


and dumps them. 

It is always desirable to crush fine, since the 
particles of gold and silver must be separated and 
amalgamated mostly by gravity. It is also de- 
sirable to set the jaws of the crusher near together, 
so as to decrease the quantity of work which the 
stamp has to do. A Blake’s crusher, making 170 
strokes of } in. per minute, will prepare 72 tons of 
rock, and will run, provided it is properly fed, a 
30-stamp mill for twenty-four hours, The crusher 
is not usually run at night unless the supply of 
ore is short, 

As the stamps at the end of a mortar are liable 
to do less work than the others, it would seem that 
the greaterjthe number there were in one mortar, the 
greater the average work would be, Experience, 
however, has shown that six are too many, on account 
of the necessity of increasing the strength of the 
cam shaft, and preventing its springing ; and that 
four are too few, as they do not do a sufficient 
amount ofjwork, so that most of the modern batteries 
are constructed with five stamps running in one 
mortar. The order of drop is different in dry 
and wet crushing, and different in different mills of 
each kind. ‘There are evidently two extremes, 
which are, dropping all the stamps at once, which 
would probably break the screens, strain the en- 
gines, and would in a very short time rack the 
stamp frame to pieces; and dropping them in serial 
order 1, 2, 3, 4, 5, which would drive the ore to one 
end of the mortar, and make the stamps there do 
nearly all the work. The orders 3, 4, 2, 1, 5— 
2, 4, 5, 3, 1—3, 5, 1, 4, 2—3, 4, 5, 2, 1, are generally 
used in the Nevada and California mills; the last 
one particularly makes a wave backward and for- 
ward, and keeps the mortar very evenly filled. On 
this account all of these orders are very much used. 
In other mills, however, the order of ae the 
end stamps first is very much preferred, which 
would be 1, 5, 2, 4, 3, which is the drop used at the 
Eureka Mill, and 1, 5, 4, 2, 8, which is also exten- 
sively used, and seems to be equally advantageous 
with the other. The object to be secured in all 
cases is to have an equal amount of ore under each 
stamp, so that each one shall do the same amount 
of work, and produce an equal discharge from each 
screen. A maximum discharge seems to be secured 
by allowing the middle stamp to drop first, The 
maximum amount of work appears to be done by 
allowing the end stamps to drop first ; hence there 
are at least six or seven ways, all of which have 
their advocates, which seem to be, so far as the 
general working and the wear and tear of the mill 
are concerned, about equally good. In all crushing 
the objects to be secured are, first, the equal dis- 
tribution of the ore between the shoes and dies so 
as to give an equal power to each stamp; and, 
second, a maximum discharge of pulp from the 
screens. This maximum discharge seems best to be 
obtained by dropping No. 3 first, as it is found that 
the central stamps receive and deposit nearly all the 
ore; but a great deal depends upon the judgment 
of the feeder, On this account the automatic self- 
feeders which are being introduced every year more 
and more, meet with determined resistance, because 
they have, up to this time, been to feed 
exactly the same quantity, and make no difference 
in the work for different parts of the mortar under 
different conditions. The batteries are usually fed 
by hand, The ore is received into a large bin or 
pocket, the floor of which is made in such a way that 
the ore will run easily toward the stamp. The 
feeding slot of the mortar is always placed behind, 
and a space of 6ft. to 12ft. left behind the stam 
for the feeders. Their duty consists in keeping the 
shoes off the dies, and having a certain amount of 
ore, generally about 2in., always in the battery at 
the end of every stroke, so that the fall of the stamp 
will always be the same, and not of variable heights. 
A good feeder knows by the feel and sound of the 
stroke whether the stamp is being properly fed or 





which passes at once into the feed-box ; what does 








not pass the screen is delivered directly in front 





not: but as intelligence is a thing not to pended 
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upon, the effort is being made now, with more or 
less success, to replace hand feeding by automatic 
feeding. Automatic feeders have been used with 
more or less success. They are of the same general 
type, and consist of a pocket to receive the ore from 
the shoots, the front of which is movable, or the 
bottom is provided with an endless belt, which 
is forced forward when the ore gets low. Some 
of these are applicable both to dry and wet ore, 
and some to dry ore ny The one most exten- 
sively used, Figs. 22 and 23, is that invented by 
C. P. Stanford (who is said to be also the inventor 
of the California Stamp Mill), which consists of a 
hopper a with an adjustable spout datitsend. This 
spout is swung on trunnions c, Fig. 22, and is 




















attached to a cross-bar d, to which an upright 
adjustable rod ¢ is attached. On the top of the 
battery stem a feeding tappet / is keyed. A lever 
g, rotating on pivots, is attached to the rod e so as 
to be struck by the cam tappet. This lever is 
forked, so that it spans the stem. When the battery 
is full of ore the tappet does not come down far 
enough to strike the end of the feeding rod; when 
the ore gets low it does strike it, and the result isan 
oscillatiug motion of the front spout on its trunnions, 
which throws the ore forward, The quantity of ore 
under the stamp will, therefore, always be the 
sune, and it is said that the work of the battery is 
increased one-fourth, ‘The whole machine is placed 
on wheels, so that it can reedily be moved to one 
side. It is very simple, and is not in the way. The 
height of the ore in the battery can always be 
regulated by this feeder, by simply adjusting the 
tappet, so that it will always strike at the same posi- 
tion. It is not likely to get out of order, aud it is 
claimed that it decreases materially the wear of the 
shoes and dies, since it is impossible that they should 
strike the one upon the other. 

Another machine has a drum divided on its circum- 
ference into semicircular chambers. ‘The shake 
produced by the stroke of the tappet causes this 
drum to revolve, and in doing so each chamber dis- 
charges the ore contained in it into the mortar. 
Another class of machine invented by Cochran, has 
a cam held taut by a spring, which, when struck, 
causes the bottom of the feeder, which is an endless 
leather belt, to advance, throwing the ore into the 
battery. This can hardly be used for wet ore, 
though it works very satisfactorily for dry. All 
these feelers have been in use in the Keystone Mill, 
and gave perfect satisfaction. Toey all seem to 





answer the purpose, though Stanford's seems to 
have the preference on account of its extreme 
simplicity and ease of repair. When the feeding is 
done by hand, as at the Eureka Mill, one man ig 
sufficient for twenty stamps on an eight-hour shift, 

The Keystone Mill has 40 stampsin 8 batteries, 
two of which are served by Cochran's and one by 
Stanford’s feeder. These feedersand one man feed 
the whole battery. At the Brunswick Mill, which 
has 56 stamps, one man is required at the crusher, 
one to draw the ore, and there are three battery 
feeders at eight-hour shifts. 


(To be continued.) 





NOTES. 
JAPANESE PAPER. 

WE observe that the Imperial Japanese Govern- 
ment have entered into competition with the paper 
manufacturers of this country, and are exporting the 

roduce of their mills at Tokio to the agency they 
owe established at 1, Church-court, Old Jewry. 
They undertake to supply every description of 

per, and judging from samples, they can manu- 
acture paper of a very high quality as regards 
surface, uniformity, and strength. One kind 
especially is remarkable for its parchment-like tex- 
ture and strength. The sizes of the samples we 
have seen measure about 24 in. by 18 in., and the 
prices quoted average nearly 2s. a pound, or from 
14s. to 75s. per ream, according to the variations in 
weight, These prices will probably prove prohibitory 
except under special circumstances. 

A LENS WITH VARIABLE Focus. 

The property which the human eye possesses of 
forming distinct images at all visible distances, is, as 
is well known, due to the power of the crystalline 
lens to alter its focal length. ‘This wondrous action 
is beautifully illustrated by the lens with variable 
focus recently invented by Dr. Cusco. This in- 

enious device consists of two fine glass discs set 
-” to face in a suitable ring frame, and having an 
intermediate space which can be filled with water 
which is fed by a flexible tube from a small reservoir 
that can be raised or lowered at will in order to 
increase or diminish the pressure of the water. 
The reservoir may also take the form of a syringe 
bulb which can pressed by hand, When there 
is normal pressure on the water the discs remain 
flat, and the water lens is therefore a plane one; but 
as the pressure is increased the discs become more 
and more convex outwards, and a ray of light pass- 
ing through the lens is therefore more and more 
converged. In the same way a concave lens may 
be formed by gradually lowering the water pressure. 
For making lenses of a certain focal length, Dr. 
Cusco’s variable water lens is likely to be useful. 


Tue INCREASE OF POPULATION. 

Under the title of ‘‘‘The Increase of Population 
in England and Wales,” Mr. R. Price Williams 
recently read a paper before the Statistical Society, 
As may be supposed, the paper is of interest, and 
necessarily full of tables and statistical diagrams, 
although it is somewhat difficult to decide what is its 
exact practical value. The chief conclusion to 
which Mr. Price Williams arrives is that in 310 years 
from 1871, the population of Great Britain will be 
between 169,000,000 and 175,000,000, while that of 
London will be between 9,000,000 and 11,000,000. 
Should events justify this deduction, the British 
Islands will be somewhat too crowded for comfort 
and prosperity. The more reasonable conclusion to 
arrive at is, we believe, that long before the three 
centuries have elapsed, conditions of trade will have 
been revolutionised, the centres of production 
changed, the densities of population shifted, and 
the necessities of existence and the laws of pro- 
gress and development will have kept down the 
population of this country within practicable limits, 
while the surplus seeks its home in what are now 
foreign countries, but which three hundred years 
hence may form only different districts of one great 
nation. The problem is however too remote to 
create more than a feeling of curiosity in the minds 
of the present generation, 


Lonpon WarTER Suppty. 

A bulky blue-book has just been issued, contain- 
ing a report of the evidence given before the Select 
Committee of the House of Commons on the ques- 
tion of the water supply of the metropolis, and the 
decision that the Committee has arrived at. The 
latter we have already dealt with as issued in abstract 
in the present volume, ‘The Committee rejected the 








echeme of the late Government as prepared by Mr. 








Smith, and while they recommend that the proposal of 
eps wars | the rights of the existing companies should 

e entertained on ‘ fair and reasonable terms,” they 
suggested that such not being forthcoming, means 
might be taken of getting an independent supply of 
a purer, and possibly cheaper kind. It is now stated 
that the rg vi having the official report before 
them, have determined to oppose, in a body, any 
proposition that the Government may bring forward 
in the next session. Of course they consider that 
they possess an absolute monopoly and property in 
the question of supplying water to London. At 
all events they have thrown down the gauntlet, and 
it now remains for the ratepayers to take such 
decided steps as shall afford the House of Commons 
the fullest public support in breaking down that 
monopoly. The Home Secretary has already inti- 
mated his intention of standing by, and acting on 
the resolutions at which the Select Committee have 


arrived, 
Tue 100-Ton Gun. 

This week’s eg va firing with the 100-ton 
gun was attended by an incident proving the neces- 
sity of the use of wads for this and other guns of 
large calibre, and illustrating the fact that the 
presence of an air s between the charge and the 
rear of the shot reduces the force of the explosion. 
It will be remembered that the trials a short time 
ago were unsatisfactory on account of the wooden 
socket of one cartridge being left behind, and 
pushed down by the second cartridge in front of 
the vent, so that the gun could not be discharged. 
On Thursday it was determined to use a charge of 
441 1b. of pebble powder, in cubes 1} in. in diameter, 
but after firing it was found that the recoil was 
only 2 ft. Sin., or about half the normal, the velo- 
city of the shot was 1040ft., whereas 1520 ft. per 
second had been obtained before with 425 lb. of 
powder, and the penetration into the sandbank 
of the shot was 30 ft. instead of 45 ft. A 
second round was then fired with 441 lb. of powder, 
and special care was taken that the shot was well 
home, the result being a velocity of 1556 ft. per 
second, a penetration into the sandbank of 45 ft., 
and a recoil of 4ft.7}in. The low duty of tha 
previous round was evidently caused by the presence 
of an air space between the cartridge and the pro- 
jectile, and the latter must have slipped forward 
prior to firing. In connexion with this subject we 
may refer our readers toa Note we published on page 
499 of our last volume, upon experiments con- 
ducted at the Washington Arsenal, with a view to 
ascertain the effect of firing rifles with air spaces be- 
tween the powder and the bullet. 


European LIBRARIES. 

According to a Viennese statistical journal, Austria 
is better provided with public libraries than any 
other country in Europe. There are altogether 
577 libraries in Austria, containing collectively 
5,475,798 volumes, exclusive of maps and manu- 
scripts ; this is an average of 26.8 volumes per 10) 
inhabitants. The 500 libraries of France possess 
4,598,000 volumes, and 135,000 manuscripts, or 12.5 
volumes per 100 of the population; Italy has 493 
libraries, 4,349,281 volumes, and 330,570 manu- 
scripts, equal to 16.2 per 100 inhabitants; Prussia 
has 398 libraries,~ 2,640,450 volumes, and 58,000 
manuscripts, equal to 1] volumes per 100. Great 
Britain has 200 libraries, 2,871,493 volumes, and 
26,000 manuscripts ; Bavaria has 169 libraries, with 
1,368,500 volumes, and 24,000 manuscripts, 4 
number which places that country next to Austria 
as regards tae number of volumes per head of popula- 
tion ; Russia has 145 libraries, 952,090 books, and 
24,300 manuscripts, equal to 1.3 volumes per 100 

rsons. Of separate institutions, the National 

rench Library is the largest, containing 2,078,000, 
or nearly half the total contents of the 50 libraries 
of the country ; the British Museum comes next with 
1,000,000 volumes, then the Royal Munich Library 
800,000 ; the Berlin Library 700,000; that at 
Dresden 500,000; at Vienna 420,000. The Oxford 
University Library 300,000, outnumbers the National 
Belgium Library by 90,000 volumes ; the Heidelberg 
University Library has also 300,000; so has the 
Hamburg town library, and that at Studgart. The 
library of the Vatican, at Rome, is small compara- 
tively, having only 30,000 volumes, but it is rich in 
manuscripts, which number 25,000. 

‘Tue Evecrric Raitway. 

With a view to the ultimate adoption of the 
electric locomotive of Dr. Siemens, or a modified 
form of it, on the New York elevated railways, an 
experiment is now in progress on the Camden and 
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Amboy Railway, of New Jersey, for the purpose 
of testing the system. Eight miles of this line are 
being adapted to the electric mode of propulsion ; 
and it is expected that the trials will take place 
shortly. The advantages of electric locomotives for 
city traffic are obvious on the least consideration ; 
they create no noisy hissing, or noxious fumes, and 
emit no cinders or other smut to soil the air around. 
Doubtless the day will come when all urban and 
suburban trains will be propelled by electricity, but 
whether the day is near at hand is yet a question 
which the American experiment will go far to 
answer. ‘The unwholesome, we might almost say 
malignant condition of the atmosphere in our own 
Metropolitan Underground Railway (a condition 
which is always growing worse as tke traffic in- 
creases and the dust and smoke accumulate on the 
walls of the tunnels) will sooner or later render it 
imperative to adopt some substitute for the steam 
locomotives now employed. The employment of 
compressed air may possess many advantages, but 
perhaps electricity will in the end prove the most 
convenient. Electricity has a great advantage over 
all other sources of power for urging vehicles, owing 
to its impalpable nature and its capacity of rapid 
motion from place to place by means of slender 
wires, Even in point of economy the American 
electric locomotive is expected to be an improve- 
ment on the existing steam locomotives; the cost 
of the former is estimated at only 600/. In con- 
nexion with this subject of electric propulsion, 
which has risen into some prominence of late, it 
is interesting to find that as early as 1834 it was 
suggested by an English inventor. On March 1 
of that year a patent was taken out by Mr. Henry 
Pinkus for a ‘‘dynamic traveller,” intended to 
propel vessels and carriages on canals, railways, 
and common roads by means of magnets and elec- 
tricity, as well as by pneumatic power. 


Tue DuRaTION OF STEEL Ralts, 


Some experiments on the comparative duration 
of steel rails of different qualities have been recently 
completed; they were carried out near the Ober- 
hausen station on the Cologne and Minden Railway. 
After fifteen years’ wear it was found necessary to 
take up the following proportion of different classes 
of rails. 


Per cent. 
Fine-grained iron rails sa Se 
Ordinary iron rails... 74 
Puddled steel 41.66 


Bessemer steel eve ove ce 4.71 

The iron and puddled steel rails had become 
useless, chiefly through the tearing and crushing of 
the head, in consequence of defective manufacture. 
The following ‘Table shows the reduction in the 
heights of the rails after 15 years’ service ; the rails 
were taken from the eastern and western sides of 
the Oberhausen Station, and the results show an in- 
equality of wear in the two places. 





Reduction in Height. 








From East Side |From West Side 
of Station. of Station, 
| mm. in, mm. in. 
Fine iron rails from Fried-| 
rich Wilhe\ms-Hiite ... «| 5.01 1.973 2.94 1.157 
Iron rails from the Pheenix! 
Works ... as6 an | 5.89 2.319 4.05 1.595 
Puddled steel from Funcke} 
and Co. ... .. o» | SOL | 2.827 | 606 | 2.986 
Besssemer steel from Hoesch| 
ek a a eee TS 2.803 | 5.67 2.283 
Bessemer steel from F. Krupp) 6.3 2.492 | 5.34 2.103 
” ” Hoerde | 6.23 2.453 4,90 1.929 














To complete this Table, the percentage of rails re- 
moved should be added; they varied, as above 
stated, from 4 or 5 per cent. for the Bessemer rails, 
to §0 per cent. in the ircen rails. The few of the 
latter which remained showed, however, less re- 
duction in height than the steel rails, ‘The mean 
wear of the Bessemer rails was 6.08 millimetres 
(3.778 in.) in the fifteen years, and the number of 
pairs of wheels passing over them was 8,600,000, 
the wear corresponding to one millimetre (.04 in.) 
for 6,065,000 tons, 


TENSILE STRAIN AND ELECTRIC RESISTANCE, 


Some interesting results showing the connexion 
between the electric resistance of iron wires and their 
state of strain have been communicated by Mr. W. 
Hi. Johnson, B. Sc., to the Manchester Literary and 
Philosophical Society, The wires were tested for 
their resistance by means of a Wheatstone balance 


with reflecting galvanometer of low resistance, and 
for their tensile stress by an apparatus similar in 
principle to a steelyard weighing machine, A series 
of measurements were made upon different varieties 
of iron wire, beginning with pure iron smelted and 
worked throughout with charcoal, and ending with 
highly carbonised steel wire. The results show that 
charcoal iron has the least electrical resistance, or 
about one-half that of piano steel; and it is notice- 
able that the resistance regularly increases as the im- 
purities augment. Annealed steel, which comes 
about midway between pure charcoal iron and piano 
wire in the amount of carbon it contains, is also 
intermediate in point of electrical resistance. An- 
nealing considerably diminishes the electrical resis- 
tance of puddled iron wire. The breaking strain 
and the resistance are also found to increase together 
in a fairly regular manner, Annealing is found to 
diminish the resistance of bright steel wire about 
1 per cent., while hardening and tempering increase 
the resistance of annealed steel about 5 per cent. 
In fact any process, such as wire-drawing and tem- 
pering, which makes the particles of steel more rigid, 
would appear to increase the resistance of the metal 
to the passage of the electric current. With regard 
to torsion, the tests show that the electrical resis- 
tance is, roughly speaking, inversely proportional to 
the number of twists in the length of 8in. The 
importance of electric conductivity in boiler plates 
is pointed out by Mr. Johnson in his paper. The 
heat conductivity of metals is nearly proportionate 
to their electric conductivity, and, as boiler plates 
should conduct heat well, they ought also to have a 
high electric conductivity. 


Tue LATE Mr. EsEenNezeER Cowper. 


We regret to announce the death of Mr. Ebenezer 
Cowper, which took place at his house, Harbourne- 
road, Edgbaston, Birmingham, on the 14th inst., at 
the age of 76. Mr. Ebenezer Cowper was the 

ounger brother of the late Professor Cowper, of 

ing’s College, and uncle of the President of the 
Institution of Mechanical Engineers. He was articled 
to the late Mr. Lloyd, engineer and millwright, 
Gravel-lane, Southwark, and became a thorough 
engineer ; he afterwards went into partnership with 
his elder brother, Professor Cowper, the inventor 
and patentee of improvements by which printing by 
machinery was made a thorough success, owing to the 
distribution of the ink being made on a distributing 
table, both crossways and lengthways. Mr. Cowper 
and his brother for many years had the machines 
made by the eminent firm of Wren and Bennett 
(afterwards Wren and Hopkinson), Manchester, 
and Mr. Ebenezer Cowper superintended the manu- 
facture at their works, and supplied several hundreds 
of printing machines of various constructions for 
printing newspapers and books; he also invented 
and patented a mode of using a very long “ set-off 
blanket,” which was much used. 

The printing machines were put up throughout 
Europe, and quicxly began to assist in the wide- 
spread of knowledge all over the world, ina manner 

together beyond anything that had been done 
before (strangely enough one of the very first was 

ut up in Russia for printing bibles). ‘The difference 
aoe printing large sheets at the rate of 1200 an 
hour on both sides, and printing small sheets at 
250 an hour on one side at a common hand press, 
for bookwork, and also printing newspapers at 4200 
an hour in place of 250, created a revolution in the 
printing trade. 

Mr. Ebenezer Cowper erected the printing ma- 
chine for ordinary printing in the Bank of England, 
and for newspapers in most of the large towns in 
England, Scotland, and Ireland, whilst for book- 
work they were supplied to all the largest printers, 
and are still extensively used with some slight im- 
provements of recent invention, 


Tue Eartu’s MaGnetism. 

The great physical problem of terrestrial magnetism 
has engaged the attention of numerous physicists 
lately, and it is well known that several ingenious 
solutions of it have been propounded. Professors 
Ayrton and Perry, for example, conceived the 
happy thought that the earth was charged with 
static electricity, which being carried round on 
the surface by the diurnal rotation, acted like a 
circulating current ana magnetised the core. A 
severe blow was dealt to this hypothesis, however, 
by the mathematical criticism of Professor Rowland, 


who pointed out that the surface charge required 
was competent to send a spark from earth to moon. 





A theory based upon the existence of electric cur- 








rents flowing in the semenabere around the earth 
was promulgated later ; and now we have another 
supposition, which has a better claim to serious 
attention than any of the rest because it is supported 
by direct experiment. Starting from the idea of M. 
Edlund that an electric current is really an ether 
current flowing in the circuit, and that electrostatic 
effects are due to rarefactions and condensations 
of the ether, M. Selim Lemstrém considered that 
he might produce this ether current by mechanical 
action, He therefore made a paper tube having two 
concentric walls and mounted on an axle, A core 
of soft iron was placed within the tube, and or 
rotating the latter the core was found to be mag- 
netic, as demonstrated by two fine astatic needles. 
Reversing the rotation, reversed the magnetic poles ; 
and M, Lemstrém concludes that the relative motion 
of the ether in the revolving tube and the stationary 
core was the cause of the polarity. It follows that 
if the tube be stationary and the core revolved a 
similar effect will be produced; and hence if a 
magnetic body like the earth be rapidly rotated 
round its axis in an insulating medium like the air, 
it will exhibit magnetism. Pursuing this idea into 
mathematics M. Lemstrém arrives at an expression 
for the magnetic moment of the earth which agrees 
very well with the formula of Gauss. 


Raitway ACCIDENTS. 


The Board of Trade reports on several accidents 
have been issued during the week. On the Midland 
Great Western of Ireland, on the 15th of July, a 
slight collision occurred at Mullingar Station be- 
tween a down passenger train from Dublin to 
Mayo, and an up passenger train from Sligo to 
Dublin, when the latter was being backed along 
the up line to couple up with some carriages from 
Galway. The collision arose through an error of 
the signalman, who had forgotten to close the points 
of a crossover road, so that the train backed across 
the line, and ran into the passenger train from 
Dublin standing on the down line. On the 24th 
August a collision occurred on the south side of 
Motherwell Station (Caledonian Railway), between 
a portion of a fast goods train from Greenock to 
Carlisle, and a passenger train from Glasgow to 
Carlisle ; four passengers were shaken, The goods 
train, consisting of 44 wagons, brake van, and two 
aa was stopped by signal on nearing Mother- 
well Junction, and on re-starting broke the coupling 
between the thirtieth and thirty-first wagons, the 
rear portion thus detached running of its own ac- 
cord into a branch clear of the main line, and was" 
not missed by the drivers of the train, till the latter 
was stopped by signals about 1000 yards beyond. 
Then one of the drivers observing that there were 
no oon lights at the tail of his train, ran back, and 
found fourteen wagons missing. He took no pains to 
protect his train but remained waiting until he saw 
something approaching, which proved to be the 
9.10 P.M. passenger train from 7 cho to Carlisle, 
which had been allowed to pass by a signalman, 
although he had received no signal that the line was 
clear. This accident appears to have been caused 
by a curious combination of stupidity, and despite 
the fact that every means to secure safe working 
were provided, On the 2nd of August upon the 
North British Railway, a passenger train from 
Morningside ran into the tail of a goods train stand- 
ing partially inside the Haymarket Tunnel, Edin- 
burgh. Fourteen passengers were injured, This 
accident appears to have been caused by the neglect 
of the engine driver to notice that the danger signal 
was against him at the other end of the tunnel. 
On the same line upon the 28th of August a 
collision occurred at Pennycuick Station, A passenger 
train standing at the station was run into by its 
own engine which had been detached and run to the 
water column, A porter attempted, at the request 
of the engine driver, to take back the engine, but 
having started it was unable to stop, so that the 
engine struck the front end of the train violently, 
and threw the last carriage into the well of a turn- 
table. Two passengers were injured, 





Tue Sypngy ExurpitTion.—The highest award was 
given to Messrs. George MacLellan and Co., of the G: 
Rubber Works, Glasgow, viz., the first order of merit, whi 
secures to the above firm the Gold Medal. The display 
made by this firm was as or a aga all that could 
be desired, as regards quality, finish, and remarkable 
variety, while their exhibit of belting for driving pur- 
poses was a source of aim attraction. We t to learn 
that Mr. George MacLellan, the principal of the firm, died 
during the journey home from Sydney. 
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*“ ANTI-COMPRESSION” VALVE GEAR FOR 
WINDING ENGINES. 

Tue arrangement of valve gear, shown in the accom- 
ying figures, is one exhibited at Dtisseldorf by the 
Binion ihe of Essen, and of which the patent rights 
belong to them. It is intended to be used in winding 
engines along with a link motion, and its special object 
is to allow the use of the ordinary link with high grades 
of expansion without the usual accompaniment of a very 
much throttled exhaust and excessive degree of compres- 
sion. It is applicable chiefly to engines working with lift 
valves, and our engravings show its arrangement in con- 
nexion with an engine having two steam and two exhaust 
valves, each of the double-beat type. The valve e is one of 
the admission valves, and is worked by the arm c' of a 
lever driven directly from the eccentric by the rod K. The 
valve spindle is slotted, and the end of the lever works 
free in the slot, so that it acts only in lifting the valve, 
which is closed by a weight. The working of this valve 
is not affected at all by the gear; b is one of the exhaust 
valves, Its spindle a carries a movable sleeve at o and 
a@ fixed one at d, while above both these is attached to it 
a piston r! working in a cylinder or dash-pot r, and above 
this agaiu a prismatic block e, a weight A being placed 
above all on the top of the spindle. A sleeve n slides 
pr | on the spindle between the two collars o and d, 
and is connected by links m to the arm c, which receives 
continuous motion from the eccentric. Working on 
pivots fixed to the framing are two small levers gg, 
whose inner ends ff are formed as circular arcs drawn 
from a centre somewhat beyond and above their fulcra, 
and are brought into contact with the sides of the block 
e. The outer ends of the levers gg are connected by 
links p p to the sleeve 0, The action of the whole appa- 
ratus can now be readily followed, On its upward motion 
the top of the sleeve n comes in contact with the under- 
side of d and lifts the valve, the point at which this 
occurs depending of course on the degree of linking up. 
Once the valve is raised, however, it cannot drop shut 
ain, being jammed in between the eccentric arcs f, 

which effectually prevent it from moving. The lever c 
moves downward, and at a particular point in its stroke 
(which is arranged to be immediately before the point at 
which the steam valve is opened) the lower side of n“omes 
into contact with the collar of the sleeve o and presses it 
down. By this action it pulls down the outer ends of the 
levers g g, and at once raises and releases the arcs f. The 
valve then drops shut by the action of the weight, shock 
being prevented by the dash-pot. The springs / A are 
merely to assist in jamming the — by forcing the 
arcs into close contact with it. Fig. 2 shows a section 
along the axis of the valve spindle and has the same letters 
as Fig. 1. Figs. 3 and 4 show by diagrams the actual 
effect of the gear. The curves AEH are the ellipses 
for full gear and for one very much linked up position. 
It will be seen that by reducing the cut-off to one-sixth 
of the stroke not only is the steam terribly throttled, but 
com ion begins as soon as the piston is half way back 
on the return stroke, By the use of this gear the line 
HD A is changed inte H C A, the compression being only 
about one-third as much as in ordinary working with full 
r, and a very large additional opening of the exhaust 

s obtained in addition. This gear is shown in motion at 
Disseldorf but not connected with any engine. It is very 

neatly constructed. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Steam and Leeds Tramways.—The three months 
allowed by the Board of Trade for the trial of Messrs. 
Kitson and Co.’s engine on the new section of the 
tramways having expired, the tramway company intend 
applying for permission to make a still further trial, with a 
view of the engines being more largely used, the recent 
trial having proved eminently satisfactory. 

Railway Extension.—It is stated that the Great 

way Comqeny intends laying a new line of 

railway from Horton to Shipley. It is ss thata new 
railway station will be erected near Peel Park. 

The Effects of a Reservoir—Curious Case.—It is stated 
that the inhabitants of Fewsdale (Wharefdale) are much 
alarmed because of the ——_ of the soil on which their 


poin 
it opinion is that the action 
— in the ae causes the mischief, and 
eventually owners e damaged property may bring 
actions against the Leeds Corporation. - seed 
Leeds and the Sewage Question.—The members of the 
“ . ing thei 


Leeds Corporation have sewage works 
at Knostrop. The of 000 of the inhabitants of 
the town is there dealt 


’ 
th. About 10,000,000 gallons 
-- into the works in weather, and 115,000,000 

in wet. Lime is used for at the rate of 
about one ton per million gal’ons, and ex iture, in- 
cluding pamping the sewage, is between 5, . and 60001. 


the engineer, described the works. 
Engineering Trades.— Within the past month there has 
been a great increase in the business done by the engineering 


ANTI-COMPRESSION VALVE GEAR FOR WINDING ENGINES. 
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American Rartroaps.— During the past ten years the 





railway system of the United States has nearly doubled in 











extent. It is not the extraordinary extension of the rail- 
way L alone which challenges attention, but the 
marked improvements which have been made in many of 
the American lines. Wooden bridges have been re- 
moved, and iron structures substituted in their stead ; iron 
rails have been replaced by steel, freight cars of double the 
capacity of old ones (carrying 20 tons of live freight in- 
stead of 10 tons as formerly) have been built ; and road 
beds have been more thoroughly ballasted. These im- 
provements, although expensive, are the first elements in 
economical ent, and make it possible for well- 
built and pt noe lines to do the t amount of work 
at the least possible cost. - 2 ss 4 many ee bar 
American lines are carrying freight at the presen ) 

a profit, yet at rates which weal not have covered working 
expenses ten years since. 
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MAYER’S COCK VALVES. 

Mayer’s valves, of which we annex an illustration, 
are essentially a combination of a cock and a valve. 
will be seen from the figures, the body A of the valve 
has at its lower extremity a pivot B, from which late- 
rally a stud a projects, which moves in a groove g. The 
groove runs at first vertically down, but then it takes a 
spiral course turning round in descending through an 
angle of 90 deg. . 

Now, when the valve spindle is turned, the body of 
the valve, guided by the stud a, moves at first down 
without turning, and having thus freed itself from the 
contact with its seat, it turns round, presenting to the 
water a free passage, as shown in Fig. 2. 





As there is no rubbing between the surfaces in contact 
—as is the case with cocks—there is also no wear and 
tear, and the valves remain perfectly tight even after 
long working under high pressure. On the other hand 
they differ from ordinary valves by presenting to the 
water a free, unobstructed, and a straight passage, 
causing therefore no loss of pressure. 

These valves have been used up toa diameter of 18 in., 
and at pressures as high as 28 atmospheres or 420 lb. to 
the square inch, giving every satisfaction. In the annoxed 
drawings, Fig. 1 shows a valve when closed, and Fig. 2 
is a section of the same valve when open. The valves 
have been constructed by Mr. Philip Mayer, of Vienna. 





ON PIG IRON MAKING IN GERMANY.* 
By J. Scutrnx, Miilheim-on-the-Ruhr. 
(Concluded from page 224.) 


BessEMER pig entirely of native ores is produced only by 
two German works, the Georgs-Marienhiitte, near Osna- 
briick, in Hanover, and the Maximilianshiitte, near 
Regensburg, in Bavaria. The Rhenish- Westphalian works, 
viz., the Gutehoffnungshiitte, the Phoenix, the Union at 
Dortmund, the Bochum and Hoerde Company, Friedr. 
Krupp, Schalker Verein, &c., use large quantities of 
foreign ores for the production of Bessemer pig, chiefly 
from Spain, Algeria, and the Island of Elba. ‘The Hoerde 
Works employ for the manufacture of Bessemer pig, after- 
wards converted into rails, 40 per cent. calcined spathic ore, 
25 per cent. brown oxides of iron from Schwelm, 30 per 
cent. Somorostro ry or Mokta (Algeria), and 5 per 
cent. burnt pyrites, but for pig, rich in silicon, meant to 
substitute the Cumberland pig, 5 per cent. calcined spathic 
ores, 65 per cent. Somorostro, 30 per cent. brown oxides of 
iron from Schwelm. The pig contains : 


I. II. 

Per cent. Per cent 
Si 2.2 3.2 -3.8 
P 0.08 0.05-0.06 
S| «sees ere 6-7 1.5 -2.2 
C (graphite) ... 3.20 3.2 
C (combined)... 0.10 0.2 
8 pm ae 0.02 0.02 


_ The brown oxides of iron from the mines near Schwelm 
in Westphalia are of great importance for the production 
of Bessemer pig to the works in the neighbourhood. They 
contain on an average, Fe, 36.68 per cent. ; Mn, 0.38 per 
cent. ; Al, O,, 9.55 per cent. ; CaO, 0.56 per cent.; Mg O, 
0.74 per cent.; P, 0.0382 per cent.; S, 0.170 per cent. ; 
SiO,, 22.23 per cent. The raising of the ores takes place 
in an enormous open air working, and the output of 1879 
reached the large figure of 80,700 tons of iron ore and 
30,500 tons of pyrites. The pyrites as well are of some im- 
portance to the iron works, as they are used after complete 
calcination for the production of Bessemer pig, for which 
they are especially adapted, owing to the absence of phos- 


phorus. 
rhe Georgs-Marienhiitte near Osnabriick is situated 
likewise in Hanover, but gravitates in the same manner as 


the Ilsederhiitte towards Westphalia. The works possess 
six blast farnaces, producing partly white forge pig of a 
superior quality, partly Bessemer pig ores found in the 
neighbourhood. In former years about 80 to 88 per cent. 
of the whole produce consisted of Bessemer pig, but lately 
the proportion of white forge pig has in consider- 
ably, as most of the German steel works commenced 
making their own Bessemer pig. The mines are situated 
close to the works and the ores are found in the Permian 


* Paper read before the Iron and Steel Institute at 





Diisseldorf, 





formation. They are brown oxides of iron and spathic ores, 
the former being decom In the same deposits, 


spars. 
‘Ag | mixed with the ores, are found the limestones used as flux, 


still containing 15 per cent. of iron. The of these 
ores is very small, seldom exceeding 22 to 23 per cent. in 
the mixture, ph —_ of os them is very ay — 
tage of phosphorus in the pig is somew above 
that of the Cumberland brands a | amounts to 0.06 to 
0.09 per cent. The pig is nevertheless employed readily 
in the steel works, as silicon and manganese are in a very 
favourable proportion to each other and allow the pig to be 
used alone or in combination with other brands. The 
Georgs-Marienhiitte was the first firm in Germany which 
proved by actual working that a veritable Bessemer pig 
could be produced in Germany, and has become a pioneer 
in this branch of the iron ro 
We pass now to the Maximilianshiitte, near msburg, 
in Bavaria, which owing to their geographical position can- 


not be brought in ———- with the other German 
works. The above-named firm possess two blast furnace | th 


works, one, the elder one, at Rosenberg, in Bavaria, where 
from ores of the neighbourhood, foundry and forge pig ‘of 
first-rate Faroe are produced, and a second one, the new 
works at Unterwellenborn, in Thiiringia, connected with a 
Bessemer plant. The ores for the Thiiringia works are 
raised close to the works at Kamsdorf and Koéniz in 
the Permian formation. There are two 7 large deposits 
sometimes 66} ft. to 82 ft. in thickness and consisting of a 
peculiar fine grained spathic ore, formed by the decomposi- 
tion of regular spars. The upper deposit contains manga- 
niferous ores, u for the manufacture of spiegeleisen 
with 10 to 12 per cent. manganese, whereas the lower de- 
positis chiefly used for Bessemer pig. The ores are almost 
entirely devoid of phosphorus, and the Bessemer pig con- 
tains only 0.03 to 0.06 per cent. phosphorus. At the out- 
crop of the deposits the flux is found, a limestone contain- 
ing 14 to 20 per cent. Fe, and 3 to 5 per cent. Mn, without 
phosphorus. The following may be conside as fair 
specimens of the ores: 1. Spar from Kamsdorf ; 2. Brown 
— of iron from Kamsdorf; 3. Red hematite from 
menau: 











— ae Il. IIL. 
| Per cent. | Per cent. | Per cent. 
Fe | 39.40 48.98 54.58 
Mn 3.10 4.25 trace 
CaO . 4.68 3.28 8.49 
Mg O . 1.24 0.86 | trace 
Al, 0, 0.02 2.41 | trace 
iO; a 3.52 3.46 | 10.212 
we a | 0.016 0.025 0.034 
Ba O So, 0.016 0.025 2.10 








The Bessemer pig from the blast furnaces is carried 
straight to the Bessemer converters, without being re- 
melted in the cupola, but the greater part of the pig is 
sold. The works at Unterwellenborn possess two blast 
furnaces, about 64ft. high, with a weekly output of 
350 tons to 490 tons, sometimes even 560 tons in each fur- 
nace. The total produc3 of pig by this company during 
1879 amounted to 63,500 tons. The financial position of 
this firm is almost without comparison. The capital is 
150,0001., the amortisation from 1856 till 1878 reaches the 
sum of 465,000/., and in the balance sheet of 1879 the whole 
property is set down at 15s. : ; 

The output of foundry pig in Germany is, compara- 
tively speaking, of small importance, as it scarcely exceeds 
6 per cent. of the total uce. The large import of pig 
into Germany (Holland) consists of about one-half foundry 
and one-half Bessemer pig. The foundry pig is produced 
of red and brown hematites, burnt blackband, sometimes 
mixed with bog ore from Holland and Belgium. The 
following is an analysis of the foundry pig from Gatehoff- 
nungshiitte: Si, 2.45 per cent.; P, 0.977 per cent. ; 8, 
0.011 per cent.; graphite, 3.28 per cent.; C (combined), 
0.26 per cent. ; Cu, 0.06 per cent. ; Mn, 0.18 per cent ; Fe, 
92.4 per cent. 

Asa consequence of the intimate acquaintance with the 
Scotch foundry pig, the German foundries had a certain 
prejudice against the use of German foundry pig, and de- 
ried that its value was equal to that of the Scotch works. 
Six of the most important German firms initiated therefore 
under control of Government a series of comparative trials 
of foreign and home-made pig. The trials extended as 
well to the chemical constitution of the pig as to the rela- 
tive and absolute strength and its use in the different sorts 


of castings. And to obtain reliable results, these inquiries 
were made over a long period, and with a { many 
different samples. The results are publish under the 


heinisch- 


title, ‘‘ Vergleichende Qualitatsunt 
Auf 
m 


R 
Westfalischen und auslaindischen Giesserei-Roheisens. 





Anordnung des Kénigl. Preussischen esministeriu 
aufgestellt von R. Wachler, Kéniglicher Htitten-Inspector 
zu Gleiwitz.’’ The trials showed that the quality of the 


German foundry ‘pis was in no way inferior to that of the 
Scotch works. The analysis showed that as a rule the 
Scotch brands contained a larger percentage of silicon, but 
since then the discrepancy has my seers 
We do not hesitate to say that the more modern English 
blast furnace works, especially those of Middlesbrough, 
have served us in many respects as models. The auth 
this paper has pment fifteen years ago ata technical 
meeting given a description of the rapi increasing 
growth of the iron trade of the north of d, and he 
added to this a special description of some of the more 
important works as models for imitation. The blast fur- 
naces in Germany never exceed the following dimensions : 
64 ft. to 84 ft. in the hearth, 19} ft. to 23 ft. in the boshes, 
16} ft. on the furnace top, 65 ft. to 66 ft. high, and 14,000 





occasionally found in England, but nevertheless some high 
outputs are realised. We have mentioned the high 
uction ten pee ok A ng pore at Sc r pro- 
uce regularly per week forge iron of good 
uality. In Bessemer pig Bochum shows a high figure, and 
the Triodrich: Willelonbinre at Miilheim fad a 
output of foundry pig of 450 tons, chiefly No. 1, with a 
oo of only 29 per cent. of iron in the mixture of ores 


estone. 

Whitwell hot blast stoves are very commonly used in 
Rhineland and Westphalia, more than 44 have con- 
structed in this district. During the last few years there 
has been a tendency to raise the height of the stoves con- 
siderably ; the Bochum Works saleel in the last time the 
— of their stoves 44 ft. to 45 ft., and the Friedrich- 
Wilhelmshiitte has commenced to follow, as the results are 
very favourable. 

Although the German works are endeavouring to adopt 
all modern improvements, there is nothing remarkable in 
e arrangements, and most of the gentlemen present will 
have an Sey to j b: eir own perzonal ex- 
perience what we are doing in country. 

IL. Luwemburg-Lorraine.—The same position which the 
Cleveland district occupies in England, holds in Central 
Europe the minette district of Luxemburg and Lorraine 
with its branches in France and Belgium. The great rise 
of the iron industry in both these countries dates from the 
years 1860 to 1865. The output of pig in the territories of 
the Duchy of Luxemburg rose within ten years from 1866 
to 1877 with 400 per cent. In 1879 Alsace-Lorraine pro- 
duced 830,700 tons, Luxemburg 1,617,300 tons of iron ore, 
and the | pms ag | of gis in these countries was as follows : 
Alsace-Lorraine, 197,830 tons ; Luxemburg, 253,000 tons. 
The discovery of very large deposits of brown oxides of 
iron (minette), which are found in the Jurassic formation, 
has been the origin of this rapid rise. The workable 
thickness of these strata and the composition of the ores 
vary considerably. The ore is deposited in several seams, 
separated by valueless beds of limestone, clay, and gravel. 
According to the position of these seams the ores are either 
of a silicious, clayish, or calcareous nature, with a great 
variety of colours, red, brown, grey, yellow, and 5 
The thickness of the ore seams sometimes amounts to 81 ft. 
to 98 ft. In German-Lorraine the d its are the most 
important in the neighbourhood of Oettingen (Ottange) 
where the total workable thickness of the seams amounts 
to 33 ft. In Esch-on-the-Alzette (Luxemburg) the seams 
follow each other in the manner described below, 3 ft. 3in. 
to 9 ft. 10 in. of soil ; 36 ft. to42} ft. strataof limestone, marl, 
and red minette ; 6} ft. to 16} ft. of red minette ; boat Aa . 
limestone and marl with 64 ft. to 194 ft. of yellow minette ; 
t ft. calcareous marl; 6} ft. to 164 ft. of grey minette ; 
3t ft. 64 ft. of lias stone; 65 ft. of super lias sandstone and 
below the bituminous slate. The | of the ores near 
outcrop takes place in open quarries, and below the plateau 
in underground venegs generally through adits, seldom 
through shafts. According to the different positions of the 
ores the nature of them varies considerably. The amount 
of iron seldom exceeds 40 per cent., and sinks as low as 25 
per cent., when its usefulness for the blast furnaces ceases. 
In consequence of its calcareous character and its other 
chemical and physical properties, the ores are very easily 
reduced and the iron takes up carhon readily, but owing 
to the large amount of mouldered vegetable matter, contain 
a high percentage of phosphorus. Although some hundred 
of analyses are at my disposal, I find it impossible to give 
you concise average ,80 much variable is the com- 
position of the ores. For instance in a list of 155 analyses 
of minette found in Lorraine, the percentage of phosphorus 
varies from 0.035 to 1.96 percent. A first-rate red minette 
of Oettingen (Ottange) in Lorraine contained . 


II 


Per cent, Per cent. 
Fe 40.63 39 96 
SiO, ... 6.10 7.80 
Al, Oy «.. 10.76 12.04 
Cad «... 7.80 7.61 
MgO ... 0.16 0.15 
P 0.84 0.91 

Good grey minette, also from Oettingen contained : 
; II. 

Per cent. Per cent. 
Fe aes ove 35.9 34.91 
BLO, : x6 ose 6.30 7.70 
Bi Deiai? tae A 11.30 
CaO ... ae 16.04 16.95 
MgO ... jut 0.78 
P 0.76 0.77 


The above analyses represent the better qualities of ores, 
especially those for export, most of the blast furnaces 
situated near the mines use ores of an inferior character. 
It is natural that in the first chiefly these ores were 
raised, which could be cheap! air works. 
The deposits are so enormous and the extension of the ore- 
yielding strata is so considerable that an increased produce 
of the mines and the works is not only P scncareny but highly 
probable. In Lorraine there were up to the year 1878 not less 
than 183 ore cessions of minette leased, of which only nine 
concessions were actually worked. the above mentioned 
concessions, 27, with a su ial area of 12,856 acres, 
to the Rhenish-Westphalian works, and 28 with a 


belon; 
of superficial area of 13,489 acres to the district of the Upper 


Rhine. If there is a lasting improvement in 
of these minés will be put in work. 

The ores from these mines are only ag 
district, quantities are exported to Belgium, France, 
and to the Rhenish district in the neighbourhood. The 
lange exports of iron ores, shown in the statistical returns 
of the German empire consist almost entirely of those ores. 
Th2 proportion of ore to pig is as 5.3:1, a proof of the large 


@ many 
smelted in the 








to 14,500 cubic feet of space ; dimensions smaller than those 


export. 

















































































260 


ENGINEERING. 


|Sepr. 24, 1880, 





Almost the whole of the pig produced in Luxemburg 
and Lorraine is common white — iron, only 7 per cent. 
are represented by foundry iron. markable are the high 

reentages of phosphorus and sulphur in this iron. The 

ollowing are the average contents of four analyses of white 
forge pig from Luxemburg bought bya Rhenish rolling mill 
works : 








- | I. | Il. | II. | IV. 
| | 
Per cent. | Per cent. | Percent. | Per cent. 
ae we} 0.15 0.23 | 0.095 0.27 
Pes. 4 2.05 184 | 2.34 2.14 
eee Ee” 0.44 | 0.495 0.46 
U® ice int °° SB 2.75 2.15 2.87 





The high amount of sulphur is due to the small quantity 
of basic flux. If the addition of limestone is increased the 
pig iron shows a remarkable tendency to become grey, in 
consequence of this the Luxemburg-Lorraine works are all 
working with a black , containing a comparatively 
large quantity of protoxide of iron. If foun pig is 
produced the sulphur of course, will disappear, owing to 
the increased addition of limestone. Foundry pig No. 1 of 
Hayange (de Wendel) contained : Si 3.12 per cent., P 1.87 

r cent., S, trace graphite, 3.08 per cent., C (combined) 

-11 per cent., Mn 0.63 per cent, Cu 0.06 per cent., Fe 91.20 
per cent. 

In many instances the ores of the various strata are 
mixed to avoid the addition of limestone ; at some furnaces, 
where the ores contain too much silicon, an addition of 
limestone is required, which is, however, found in imme- 
diate proximity to the ores. At Hayange iron ores of 
36 per cent. are mixed with ores of 18 per cent., which 
are very calcareous, the output is 33 per cent. of the 
mixture. 

Thereare present in Lorraine 28, in Luxemburg 21 blast 
furnaces. As a rule the furnaces are situated near the 
mines and main lines of the railroads, sometimes, as at Ars- 
on-the Moselle, the furnaces are placed on the slopes where 
the ores are raised, so that the latter are transported im- 
mediately to the top of the furnaces. 

The most important proprietors in Lorraine are : Messrs. 
les Petits fils. de Francois de Wendel, who own ;four fur- 
naces at Moyeuvre, eight at Hayange exclusive of one 
charcoal furnace, and four at Styringen. The latter four 
are not working at present, and will demolished. The 
above works were visited by the Institute during the stay 
at Paris in 1878, and were then minutely described. 

A similar position, occupied by Messrs. de Wendel in 
Lorraine, Messrs. Metz and Co. have in Luxemburg. The 
works are situated at Esch-on-the-Alzette, Dommeldingen 
and Eich. The ore concessions have a superficial area of 
510 acres ; the mines which are worked at present produce 
annually 302,200 tons, the five blast furnaces, which 
are working out of a total of 8, produce about 2000 tons 
per week, or 100,000 tons per year, that is, 40 per 
cent. of the whole Luxemburg produce. They manufacture 

foundry, spotted, white, and iferous pig, the 
fatter with an addition of manganiferous ores. Luxem- 
burg and Lorraine obtain their og oe coke from 
Belgium, the Saar, and the Ruhr basin. tely the Rubr 
district has taken the lead and furnishes by far the largest 
omer, 

The highest output of the Luxemburg works have the 
two blast furnaces of the ‘‘ Société Anonyme des Hauts 
Fourneaux d’Esch sur Alzette.’’ The dimensions of the 
furnaces are as follows: hearth 6}ft., boshes 23 ft., to 
18 ft. in diameter, 654 ft. high. The weekly produce of Be 
furnace amounts to 700 to 800 tons. 

Of the karen in Lorraine a considerable quantity 
is used in the country for bar iron, wire rods, plates, beams, 
and railway sleepers, but in the Luxemburg district no 

uddling works of importance exist. The large export of 
y oeng and Lorraine is chiefly directed to France, 
Belgium, and before all to the German works in the neigh- 
bourhood and in the district of the lower Rhine. 

If the trials of omens the minette pig by the 
Thomas-Gilchrist process should prove successful, the 
district would gain an increased importance for the German 
iron industry. 

III. The Upper Silesian District.— Although the 
Silesian iron industry is of great importance to the eastern 
part of Germany, we may pass it with a brief notice, as 
the meeting is brought into contact chiefly with the western 
part of Germany. 

In the province of Silesia were raised during 1879: 
11,020,656 tons of coal and 625,000 tons of iron ores ; 29 
blast farnaces out of 55 existi roduced 283,621 tons of 
pig (exclusive of two rnaces with 867 tons 
produce). The furnaces consumed 755,220 tons of brown 
oxides of iron, 21,427 tons of clayish orés, 12,440 tons of 
red hematites, 38,040 tons of Hungarian a a 2834 tons 
of magnetic ores and blackband, and, ly, 121,260 tons 
of reheating and puddling slag. 

The upper Silesian brown oxides o: iron, chiefly of a 
clayish nature, are found in i 
lumpy ores are scarce. On an average these ores contain 
20 to 30 per cent. of water, and from 20 to 30 per cent. 
of iron. The ores contain manganese and the gangue 
consists of quartz andclay. The percentage of phosphorus 
is 0.2 to 0.3 per cent., sometimes. even less, so that some 
qualities might be used for the luction of Bessemer 
pig: Sulphur is found only in traces and combined with 

ead. ine and are frequently found in the 
iton ore deposits in s uantities that the blast furnace 
process is seriously in with, and some furnaces 
P ace ly lead in large quantities, up to 120 ewt. 
none month. The iron ores are very silicious and require 


deposits, | larger 


The following are some analyses of the Silesian ores: 








oa wis ae 8 III. IV. | ie 
Per cent. Per cent.| Per cent-| Per cent. Pr. ct. 
Fe,O0, ...| 46.42 | 50.43 | 49.06 | 49.91 | 56.74 
Al, O; eel 6.7.08 7.80 5.88 4.87 | 4.38 
CaO 0.88 1.02 1.18 1.00 2.78 
MnO na 3.52 4.52 7.23 6.20 2.53 
| _—— 
Mn 0, Mn, 0; 
ZnO 1.91 2.21 .50 
PIO | 0.40 0.11 
MgO e-| 0.62 0.50 0.34 0.39 | 2.13 
Si, O, 27.15 25.4 21.29 25.23 | 16.46 
PO, | 0.55 | 0.77 | 0.63 | 0.27 | 0.58 
Glowing loss; 11.46 8.1 13.01 10.78 | 12.67 




















No. I. and II. are brown hematite from Tarnowitz, 
No. III. from Trockenberg, No. IV. from Naklo, No. V. 
trevhe Silesian pig is chiefly ined hite 

e pig is chiefly fine i grey or wi 
forged iron, and is used principally for bar iron and plates 
of smaller dimensions. e Government works at Gleiwitz 
produce out of one-third U, Silesian brown hematites, 
one-third spathic ores from -y, and one-third of re- 
heating and puddling slag white forge pig (see analyses I. a, 
b), spiegeleisen (II. a, b), and with some alterations in the 
We grained grey pig (III. a, 6), and foundry pig 

. @, b): 



































| | 
é . | 
om-, Gra-| q 
bined. | phite. | Si. | Mn. | Cu. P | 8. 
Per | Per | Per | Per | Per | Per | Per 
cent. | cent. | cent. | cent. | cent. | cent. | cent. 
I.a ...| 2.52 | 0.62 | 0.60 | 2.98 | 0.074) 1.55 | 0.023 
6 ..| 2.37 | 0.78 | 0.26 | 3.02 | 0.044/ 1.48 | 0.017 
IL.a ..| 2.62 | 0.83 0.78 | 9.96 | 0.014} 1.60 | 0.030 
b ...| 2.90 | 0.87 | 0.30 | 4.58 | 0.018 | 1.77 | 0.019 
III.a ...| 1.06 | 2.46) 1.66 | 2.82 | 0.081| 0.31 | 0.032 
b ...| 0.98 | 2.23 | 2.17 | 3.02 | 0.096) 0.43 | 0.021 
IV.a ...} 1.03 | 2.80 1.09 | 3.02 | 0.044) 0.39 | 0.035 
b ..| 0.77 | 2.41 | 2.99 3.22 “Peg 0.46 | 0.018 





The produce of foundry pig in Silesia is only small, hardly 
5 per cent. of the whole produce of pig. 

The blast furnaces have an average height of 46 ft. to 
55} ft., the output is, according to the low yield of the ores, 
comparatively small, seldom exceeding 300 tons per week. 
The quantity of coke used varies between 24 cwt. and 
32 ewt. per ton of pig. As already mentioned, the 
Silesian coal has only little coking qualities, and furnishes 
coke of a soft character, which makes, in connexion with 
the clayish nature of the ores, the smelting process in the 
blast furnaces very difficult. A great deal of attention is 
naturally paid to these shortcomings, and there is a well- 
founded hope that through careful dressing of the coal, 
and through improvements of the ovens, the quality of the 
coke may be materially improved. 

It may be remarked here, that by the initiative of the 
Prussian Government, the first blast furnace, worked with 
coke, was built at Gleiwitz in Upper Silesia in the year 
1796. 





ANTHRACITE COAL* 
By C. H. Perxins. 

Tue anthracite or ‘‘ stone coal’’ deposit of the British 
Islands is confined, with slight exception, to a small por- 
tion of the South Wales coalfield, but limited as it is, it 
possesses features of an unusually interesting and attrac- 
tive nature both in respect to its geological ¢ an 
the peculiar quality of the coal itself. In considering this 
subject it will be desirable to bear in mind some of the 
leading features of the coalfield alluded to, of which as 
stated the anthracite ewe forms a part. 

The South Wales eld has its eastern boundary near 
the centre of Monmouthshire and extends from at or near 
Pontypool in that county in a westerly direction, until lost 


s ing, the Irish Channel in St. Bride’s Bay in Pembroke- 
shire. It thus traverses a distance of over 90 miles. To 
this considerable length, its breadth forms a proportion by 
no means commensurate, as it nowhere exceeds 21 miles. 
Weare now standing within two or three miles of the 
southern outcrop of the coal in, and a crow’s flight 
northwards of 15 or 16 miles will bring us to the north out- 


Tithe cides and botton of this great ical vall 
8 m grea’ ey are 
composed of mountain limestone, withie which are piled 
i boniferous strata toa maximum depth in 
the centre of over 3000 yards. This valley or basin is 
marked by two distinct troughs’; the south, the smaller one 
of the two, extends from the Sirhowy Valley on the east, to 
the neighbourhood of Aberavon on the west, while the 
or north h reaches from Lianelly through 
Moriston Heath and Blackwood to Pontypool on the east. 
The south trough passes out of the coal measures near 
Swansea, leaving to the west but one basin, a continuation 
in fact of the north ae with which in respect to an- 
thracite we have alone to do. 
ok aati this nyo Som Be measures lie 
» or nearly so, rise may regarded for our present 
purpose as and south, though in reality nature has 
not followed minutely these cardinal points. “‘ 
course’ would thus run in the main, east and west, and 


* Paper read before Section G of the British Association : 





in the waves of the Atlantic — or, more correctly | 4 


- A je 7 heels oe it ina an ee ge 9 ion ; these 
‘a are frequently of great magnitude, showing at times a 
displacement up to 200 to 300 yards. The quality of the 
South Wales coal ranges from the pure anthracite or 
** stone coal”’ to the semi-anthracite or Welsh steam coal, 
and onwards to the highly bituminous, or smiths’ and gas 
coal. There isalsoa considerable quantity of coal com- 
mex 4 _known as “‘ bastard’ anthracite, the quality of 
which is extremely inferior, for while debarred of the purity 
and strength of anthracite it does not ss the opening 
or swelling faculty of the steam coal and decrepitates when 
bur to an unus . Anthracite, or stone coal, 
with exception of the Pembrokeshire portion of the 
coalfield, is found exclusively on the north rise. I use the 
term “‘ stone coal” advisedly, for that of anthracite has, 
with more or less correctness, been applied to coals which, 
while bearing an affinity to it, are yet far removed from 
this, the diamond of the British field, so beautiful in 
appearance, so pure andpowerfal in combustion, and so 
c ly in its nature. 

The deposit may be said to commence on the east at the 
higher points of the Neath Valley. At Kidwelly on the 
west it is submerged under the waters of Carmarthen Bay, 
again to reappear at Saundersfoot in Pembrokeshire, and 
finally to be lost in St. Bride’s Bay. Its limitation to the 
north rise renders the width of the deposit extremely 
narrow, the more so as stone coal jealously refuses to 
mingle with its less carboniferous kindred, and « barrier of 
intermediate quality intervenes as a rule between it and the 
bituminous seams of the south rise, but to the north, the 
mountain limestone and its associated strata alone check 
tke operations of the stone coal worker. The gradual 
transition in their quality whish the same seams present, 
renders a definition of the anthracite boundaries extremely 
difficult ; speaking roughly I estimate the length of the 
deposit, exclusive of Pembrokeshire, at 30 miles, with an 
ave’ breadth of 6 miles. Upon this supposition we 
should have an area of 180 square miles, or 115,200 acres. 
In addition to this the portion beneath the sea in Car- 
marthen Bay is 15 miles in length by 6 miles in breadth, 
and the Pembrokeshire coalfield extends for 20 miles with 
an average width of 5 miles. I have not considered it 
necessary within the limits of this paper to enter into any 
minute calculation regarding the quantity of workable coal 
now existing in the leading portion of the deposit ; I allude 
to that lying eastwards of Carmarthen Bay ; but I believe 
we shall be within the mark in estimating an average thick- 
ness of 35 ft. of workable coal affording a yield of some 
35,000 tons to the acre. An allowance must of course be made 
for the workings that have already occurred, but they can 
have made but an insignificant inroad into the enormous 
mass of magnificent fuel which here lies for the benefit of 
mankind, and the exercise of science and art in the pro- 
vision of the best means for its utilisation. The coalfied may 
be divided thus : 

1. The Pembrokeshire district. 

2. The Gwendraeth Valley district. 

3. From thence eastwa: to the Vale of Neath in 
Glamorganshire. 

I have already stated the area of the first, which, accord- 
ing to the report made to the Royal Coal Commission, 
contains over 215 millions of tons of workable coal, all 
anthracite. The ground is here much disturbed, and the 
seams thin ; but the quality of the coal, more especially 
that of the Kilgetty and Timber veins, is probably the 
finest in the world. Mr. Thomas Foster Brown, in his in- 
teresting paper upon the “‘ South Wales Coalfield,” gives 
a list of seven workable seams containing an aggregate 
thickness of 17 ft. 9in., and lying within a depth of 


ft. 

The Gwendraeth Valley in Carmarthenshire is rich in 
both coal and iron ore. At its upper end the quality is 
highly anthracitic, modified to some extent as we approach 
the sea at Berry Port or Pembrey. There are some twenty- 
two seams of coal varying from 1ft. to 9ft. in thickness 


d | that crop out in this valley with a collective thickness of 


over 60ft. I am quite unable, within the limits of this 
paper, to enter into ey bw my of the mineral features of 
this and the —: istrict, reaching, as before stated, 
to the Vale of Neath. I must confine myself to simply 
pointing out the abundance of its resources. The seams 
of coal are numerous, and range even up to 18 ft. in thick- 
ness, all producing anthracite, but, as usual, varying in 
uality. The ‘‘ Big Vein’’ of the Aman Valley, known as 
the ‘*Stanllyd” of the Gwendraeth and Mynydd Maur 
districts, has the highest reputation for t~ / and 
strength. This seam must not be confounded with the 
** Nine-foot’’ vein, to which the — of “ Big Vein’’ is 
sometimes applied both in the Gwendraeth Valley and at 
—— Maur, to which districts is seems to be peculiar. 
Another well-known seam is the “‘ Brass Vein,’’ known also 
as the ‘‘ Peacock’ and “ Diamond” vein, which attains 
its best conditions in the Swansea Valley, and is greatly 
esteemed for the various purposes to which anthracite is 
applied. Many of the other seams are also deserving of 
special notice, but having given such a description of the 
coalfield as may lead us to some extent to its value 
pan ey to its resources and productive power, it will be 
irable to ineuich the bey oe yy and = 
wise, that distinguishes pure an i m semi-antbra- 
cite and bituminous coals, and here we are necessarily met 
with the same difficulty as in ne to define the 
boundaries of the coal basin and from the same cause, 
of the gradual and almost fnpeneeeti merging into each 
other of the coals referred to. fessor Dawkins says : 
‘* The whole difference between anthracite coal and ordi- 
nary coal consists in this, that the bituminous portion of 
the anthracite has — pomaree in we way; beng es 
the case of ordinary t ae oxygen of th 
bituminous part still whe ut this definition still 
leaves us to determine where anthracite ends and bitu- 
i and in considerin itis postion of 








a large addition of limestone. 


Swansea meeting. 


minous begins, 
subject, I have felt myself com to fall upon the 
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analysis I have before me of a few of the coals worked in 

the South Wales basin which are recognised as examples 

of the various descriptions referred to : 
1.—Pure anges :  eemmmmey 2 











( Carbon 93.27 

Lower ! Hy a = Kil- | aa 

level 4 Sudghmur 7 ‘39 setty 45 

vein. | Nitrogen ... ‘50 «Weim: «| “3g 

Ash ove 98 1.21 

100 100 
* Big Vein.” Aman Valley. 
Moisture eee oa ove we -107 
Carbon... ‘ile eos eee ose 92.558 
Hydrogen... oe see one 2.109 
——- and nitrogen sas hap 4.678 
Sulphur ove e oe ao 0.120 
Ash — ose ads ts 0.428 
100.000 
“* Brass Vein.” Hendreforgan Colliery, Swansea Valley. 

Carbon... ooo a ove ose 91.11 
Hydrogen... ose eve ove 3.58 
— and nitrogen bite dd 3.24 
Sulphur eve ee seo ass 59 
Ash... ie er a ecb 1.51 





100 
Passing from these several examples of pure athracite I 
have selected a coal worked at Ynismedw in the Swansea 
Valley, and stated to be the same vein as the ‘‘ Four-foot’’ 
of Aberdare, as a type of the “‘ bastard anthracite’”’ of the 
district, the analysis of which is as under : 


Carbon ... * 89.18 
Hydrogen pe us 4.04 
—— and nitrogen 3.44 
Sulphur... ae od bie 0.71 
Ash os _ ose ose 2.63 


100 
As an example of the celebrated South Wales steam 
coal, I shall not be wrong in giving the analysis of 
‘* Nixon’s Merthyr.” 


Carbon ... ase wee eve ose 90.27 
Oxygen ... iss rs ee sot 2.53 
Nitrogen eee oe on we 63 
Hydrogen da ane sen ete 4.12 
Sulphur ... pom ast = ose 1.20 
ae ese cee eve ove 1.25 


100 

That of the No. 3 ‘* Rhondda” vein, I quote from 

Failey’s South Wales Coalfield as one of the best known 

and most valued bituminous seams of the district as under : 
ne 72.73 


Carbon ... pS eve ae 

Oxygen, hydrogen, and nitrogen ... 22.60 
Sulpher... ins io a “ 1.17 
Ash... ses ace ie we 3.50 


100 

From these returns it will appear that in the chief con- 
stituent part, carbon, the purest anthracite exceeds the 
bastard coal by 5 re cent., the best Welsh steam coal by 
3.91 per cent., and the bituminous by 21.45 per cent. 

_ But_on the whole, and regarded simply in a practical 
light, I consider these returns sin rly unsatisfactory— 
I may almost add deceptive. I allude particularly to the 
analysis of the bastard anthracite and that of the Welsh 
steamcoal. Inthe examples I have given there is but a 
difference of 1.9 in carbon, .8 of hydrogen, and .28 in oxy- 
gen and nitrogen, and yet practi , and for all market- 
able purposes, no greater divergence can exist. 

_I must leave it to the chemist or others to explain this 
pag vey Si: which also to some extent exists in respect 
to the Welsh and American anthracites. Judging from 
analysis, appearance, and general c istics, these 
fuels are connected by the closest ties, and yet while our 
Welsh coal, with all its splendid attributes, is neglected, 
and excepting for a few purposes shunned and despised, 
its great American brother enters into wide and general 
use. Much of this is due no doubt to habit, custom, and 
necessity, and I believe also that the readering of the coal 
for market in pieces of various and suitable size, as adopted 
in America, is a very great convenience, and would if fol- 
lowed ‘in this country greatly increase the trade of the 
anthracite worker. e should, however, look deeper into 
the matter for a solution of the problem. Dr. Percy, in- 
deed, says, with respect to anthracite coal, ‘‘ The property 
of decrepitating may cause the production of fine particles 

such an extent as seriously to check the of air 
oe a furnace — onan is : for fuel even 
m the air is impe y a engine. Itis a propert 
belonging to Welsh anthracite, and to some varieties of it 
in an extraordiuary degree, but not I am informed to the 
anthracite of the United States of America.” However this 
may be, we know that anthracite does not possess the 
perm, ag swelling qualities of the Welsh steam coal, nor 
the binding or caking properties of the bituminous coal, and 
us we have occasion for the introduction of appliances 
for securing perfect and more rapid combustion to which 
in alluding to the history of anthracite in respect to the 
various —— to which it is applied or sought to be ap- 
plied, I shall venture to direct your attention. 

This history is replete with the records of attempts made 
to extend the use of this fuel. Imbued with the knowledge of 
its inherent strength, its purity, and admitted advantages, 
persons have come forward through a series of years, some 
actuated by personal interest combined with a desire to 
Promote the public good, others through the latter incen- 


success. To this day the use of anthracite in this country 
is practically confined to malting, hop drying: and lime 
burning, and consequently the resources of this fine coal- 
field remain practically undeveloped. 

As om as the om! 1595 attention seems to have been 
drawn to the valuable qualities of anthracite coal. Radeon 
in that year a history of Pembrokeshire, George Owen, o 
Henllys, says, after speaking of woods that had existed in 
times past but were then destroyed : ‘‘ But for the most 
part those that dwell neere the cole or that may have it 
carried by water with ease use most cole fires in i 
kitchings and some in their halles, because it is a ready 
fiere and very good and sweete to rost and boyle meate 
and yoyde of smoake where yet chymnies are.” It is, he 
adds, ‘‘ called stone cole, for the hardness thereof... and 
being once kindled giveth a greater heat than light and 
delighteth to burn in darke places . . . is not noysome for the 
smoake nor nothing soe lothsome for the smell as the ring 
cole is, whose smoake annoyeth all things neare it, as yi 
linen, mens handes that warm themselves by it, but thi 
stone cole yieldeth in a manner noe smoake after it is 

indled, and is soe pure that fine camerick and laune is 
usually dried by it without any stayne or blemish, and is a 
most proved good dryer of malt, therein passing wood, 
ferne or strawe ; this cole for the rare properties thereof, 
was carried ou of this county to the Citie of London to 
the late Lord Treasurer Burley by a gentleman of ex- 
perience to shewe how farre the same ex that of New- 
castell wherewith the Citie of London is servid, and I think 
if the passage were not soe tedious there would be greate 
eae cane coal afforded by this i old 
q of stone ‘01 y this oe 
logist. Two hundred and ep rey later, Taylor in 
is ‘“ Statistics of Coal’ writes of Welsh anthracite, after 
alluding to the slight use made of it, “‘ Yet if we mistake 
not greatly, the day will arrive when this great metropolis, 
London, would seek from the mountains of Wales her 
supplies of a mineral fuel far preferable to that which from 
custom she now considers so valuable, and which from its 
imperfect combustion, among other causes, now darkens 
the air with smoke and pervades a vast and densely in- 
habited area with its sooty and noxious particles.’ This 
uy is still unfulfilled, but in the ena of fogs 
nging with increasing frequency like a funeral pall over 
the city, raising the rates of mortality to an alarmin 
extent, depressing the spirits and injuring the property o' 
its inhabitants, it may well become a subject for earnest 
consideration whether some great alteration is not needed 
in our domestic heating arrangements, in cases where a 
poe sO enormous and unprecedented is brought 
together. 

Our English prejudices fill us with the belief that comfort 
is alone to be found in an open te and a blazing fire, 
around which we crowd in order to obtain some portion of 
the heat which finds its natural ventjup the chimney ; but is 
not this really prejudice or the result of habit? and would 
not the Canadian stoves, so much extolled by Mr. oe 
Vivian, in his notes on his American tour, used wit. 
anthracite coal, afford a far more desirable and equable 
heat, and at the same time relieve the atmosphere from the 
masses of smoke now poured forth during the greater part 
of the year from every chimney in London, and render it 
as pure and clear as that which pervades the  anthra- 
cite consuming city of Philadelphia? Canadian or other 
stoves are moreover not essential for the use of stone coal 
for domestic purposes. An ordinary grate with brick sides 
and back, close bars anda fair draught, will afford as clear 
and cheerful a fire as can be desired. m its maritime 
position, Pembrokeshire was enabled to take the lead in the 
supplies of this fuel, an ‘outlet for ae inthe remain- 
ing and far larger portions of the coalfield, excepting such 
as mules and ponies could afford, was o vided through 
the formation of canals and railways. eir construction 
has been as follows. The Swansea C; , from Swansea to 
Abercare, made in 1796, now supplemented by the Swansea 
Vale Railway, worked by the Midland Railway Company. 
The Neath Canal, made in or about the 1800, up the 
Neath Valley from Swanseu and Briton Ferry, the use of 
which is now in a great measure superseded by the Great 
nen ee — s once Oe ee = 

recon line ing through Crynant an yn. e 
Gwendraeth Vall 
formed in 1825 from the port; of Pemb’ to Pontyberem, 
and the Llanelly Railway, now owned by the Great Western 
Railway Company, from Lianelly Cwmaman 
Llandilo, constructed in 1840. These several arteries with 
a line about to be made to Mynydd Maur in Carmarthen- 
shire, form a complete outlet for the entire in, and a 
ready means of communication with the ports of Swansea, 
Neath, Llanelly, and Pembrey, and with all parts of the 
kingdom, and their formation marks the epochs when 
anthracite was enabled to enter the general markets. 

The first attempt in this country, as far as Iam aware, 
to use stone coal for steam navigation was on board alittle 
boat called the Anthracite, running on the Thames about 
the year 1835; I have, however, no records by me of the 
course or results of that experiment. In 1847 some 600 
tons were supplied to the steamer Washi belongi 
the American line running from Sout 
York. In this case a fan was used, and under the influence 
of the ificent fires afforded by stone coal so treated, she 
on her voyage with the best prospects of success, 
ut within a few hours she was back at Southampton with 
her furnace utterly destroyed by BF heat. 
ising the necessity of employing artificial draught, 
and that under such circumstances some method was 
needed for the protection of the bars, Messrs. Kymer and 
Kirk, the ry gg of an anthracite colliery, took out a 
patent in 1847 for a water grate to effect the object in 
view, but bri @ series of experiments it was not found 
practically 0 0. 





tive alone, and haye spent money, time, thought, and 
labour upon this object, but unfortunately with but little 





In the years 1853 and 1854 Messrs. McLarty and Co. 
employed anthracite in their steamers the Livorno and 


their | upon us.” 


Such is the tribute to the excellent’ 


ey Canal, now converted into a railway, | the 


Genova trading between Liverpool and the Mediterranean 
ports and apparently with great success. In this case no 
artificial draught was used, and they reported thus: ‘“‘ The 
anthracite has proved to be a twofold saving in regard 
of economy seen and to a very large saving in the con- 
sumption. In the former thea saving of stowage is 
20 per cent. and in the latter the reduction in consumption 
is from 40 to 50 per cent. according to the quality the 
coal. Its great c iness and entire freedom from smoke, 
we look upon as not the least of the benefits its use confers 
eeae, poodiasia’ aad enuesqonti thls quctances engiabe 
e, pro le, and consequently su exposi- 
tion of the use of anthracite ceased to exist. Prior to this 
period, Dr. Frankland to Mr. Watney the 
result of his experiments with the ‘“‘ Pump Quart” vein 
coal of the Gwendraeth Valley. He states that the coal 
an evaporative power considerably greater than 
any other fuel yet examined, 1 lb. evaporating under 
favourable circumstances in this boiler 12.43 Ib. of water. 
He adds that the space occupied by a ton of this anthracite 
as used for fuel is less than up a boy other coal 
and he furnishes a Table showing the number of pounds o’ 
water evaporated by one cubic foot. of various coals as 
under : 





Dnffryn Welsh steam coal ‘an oo» 565.02 
Graigola 96 ste ‘i 581.20 
Nixon’s Merthyr __,, i ose 514.98 
James and Aubrey, anthracite ... eee 565.02 
Sliverdagh ie 4s «» 618.58 
Watney’s io : 742.36 


Anthracite was also introduced, and for some time used 
on board Her Majesty’s yachts Fairy and the Victoria and 
Albert. The Times of July 7, 1853, under the head of 
naval intelli , and referring to the sailing of the Vic- 
a and —_ re hg a hagns ge covinien the 

‘ollow paragraph: ‘‘ Her jesty an e Court, as 
well as the officers of the yacht, will Sos a more comfort- 
able voyage this trip than hitherto, owing to the use of the 
anthracite fuel with Colonel Coffin’s steam jets fitted to her 
furnaces, by which no smoke or ashes issue from the funnel, 
thus abolishing the nuisances of smuts in the eyes, n 
the clothes of all on deck, and covering the ‘with the 
dust from the flues which the ordinary coal throws upon 
them. The Great Britain steamship, the Royal N 
the Faith, and other vessels, were at this ti i 
anthracite with much success; but these vessels, I am in- 
formed by Mr. Vickerman, of Hean Castle, Pembrokeshire, 
alluding to the two first, ‘‘ passed into other hands who 
were interested in ‘steam coal’ collieries.’”” He adds: 
“The <9 yacht also used anthracite from these col- 
lieries in Her Majesty’s yachting days, and she was so 
charmed with the cleanliness, that she forbade the use of 
any other fuel when herself a -” In no single case, 
however, has the use of this fuel continued, and the opinion 
long since entertained and expressed that without artificial 
draught it will not be a permanent success, has been full. 
confirmed. Economy in consumption, saving in og an 
other advantages, are no doubt readily obtained, but not 
80 rapidity in evaporation, and further, it has been demon- 
strated that the fierce fire and extraordinary heat evolved 
by stone coal under the influence of artificial draught, re- 
quires some means for the protection of the bars. I 
venture to think that, as described by Dr. Percy in the 
extract from his work which I have already given, the 
property of decrepitation may, as he says, so seriously 
check the passage of air through a furnace, that the de- 
sirability of conveying the draught by means of the bars 
themselves to all parts of the fire is bon per eene 

With the view of meeting the sev: ifficulties I have 
endeavoured to describe, Mr. R. W. Perkins, than whom 
no better authority upon matters connected with anthra- 
cite exists, in connexion with F. H. Perkins and 
Joseph Williams, took out a patent in November, 1876, 
entitled ‘‘ Improvements in and Relating to Furnaces for 
Burning Anthracite and other Fuel,’’ the main features of 
which consisted in the employment of hollow perfora 
bars, through which the blast is forced by a fan, steam jet, 
or other artificial means. In this way combustion is 


and |enormously accelerated, and at the same time the bars are 


kept perfectly cool by the current of cold air passing through 
m. I havem seen a piece of paper inserted within 
a bar when the was at its hottest and remaining un- 
singed for a very considerable time. With this apparatus 


and | Mr. Perkins instituted a series of trials at the foundry of 


Mr. T. W. Williams, of Swansea, and he has fayoured me 
with the following results : 
Duration of experiment five hours, with ordinary furnace 


and pe ag, draught, which was good. 
‘* Birch Grove Graigola’’ coal: Evaporated 7.06 lb. of 
water to 1 lb. of coul, and 672 lb. of water per hour. 
** Powell’s Duffryn :’’ Evaporated 7.83 lb. of water to 1 1b. 
of coal, and 745 lb. of water per hour. The bars with 
this coal were much burnt. 
With Perkins’ bars, but no blast, anthracite coal evapo- 
p ray 94 oo be 1 A ePebie ad Rape - 594 Ib. of water 
our. Bars amaged. 
pe With a fan red er ns’ furnace; coal used, anthracite 
Hendrefo: ** Big Vein,”’ evaporated 7.98 lb. of water to 
1 lb. of , and Ib. of ecw al hour. Dedu 
a ane Dae “ao ig 7.92 and 952. 
The remaining ly unin 4 
The above experiments were authenticated by Mr. J. F. 
Flaanerz, gF who was present on behalf of Sir E. J. 
, M.P. 
A further series of a was made with Kirting’s 
steam jet blower, and ins’ furnace with the foll 


results : 

No. 1. blower, diameter of steam nozzle }th of an inch, 
fall Coal, Hendreforgan anthracite, duration of ex- 
t 2 hours 15 minutes, evaporated 8.14 lb. water to 








Ib. coal, and 912.22 lb. water hour. 
Same blower and coal, lerehcn of experiment 3 hours 
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50 minutes, evaporated 8.62 lb. water to 1 lb. coal, and 
$19.13 lb. water per hour. 

Daring a portion of this trial the intervals between coal- 
ing were too prolonged, diminishing the rapidity of evapora- 


tion. 

No. 2 blower, diameter of steam nozzle ith of an inch, 
4 to } open, duration of trial 3 hours 16 minutes, eva- 
porated 8.04 lb. water to 1 lb. coal, and 925.25 lb. water 
per hour. 

With same blower }ths open, duration of experiment 
4 hours, evaporated 6.56 lb. water to 1 lb. coal, and 
1203.78 lb. water per hour. 

With “ Big Vein’’ anthracite coal (not the “ Nine-foot”’ 
called the Big Vein of the Gwendraeth Valley.) Blower 
No. 2, fall open, duration of experiment 2 hours, evapo- 
petal 6.59 lb. water to 1]b. coal, and 12001b. water per 

our. 

In the foregoing trials the pressure of steam was main- 
tained at 40 Ib. to 45 Ib. Y 

I may here mention that Perkins’ furnace with Kirting’s 
No. 1 blower has been in use for the past two years under 
the boilers at the stationary engine belonging to the 
Metropolitan District Railway, and situated on the Thames 
Embankment at the Temple Station, close to the statue of 
the late Mr. Brunel, where it can be seen, and it has re- 
moved much inconvenience that they there suffered from 

t deficiency of draught, which I have no doubt Mr. 
peck, the manager of the railway, will confirm. 

In February, 1878, a patent was taken out by Mr. T. W. 
Williams, whose name I have already mentioned, the 
object of which is to apply a blower of a cheaper construc- 
tion than Kérting’s, and to avoid the noise created by the 
latter. This he effects by the application of a steam jet 
inserted into each alternate bar through a nozzle of about 

in. in diameter. The furnaces thus constructed have 
given much satisfaction both in the use of anthracite as 
well as otber coal, effecting much economy in the cost of 
fuel, and they are in use in a large number of the most im- 
portant works in this neighbourhood ard elsowhere. These 

tents have been followed by one taken out by Mr. J. F. 
Wieents on the Sth of <n i878, for effecting 
still further improvements, having the same objects in 
view : 

1. The conduction of the blast so that it may enter the 
bars where necessary from their length, or for its better 
oyna or otherwise, at both ends. ; q 

. When a steam jet blower is used, in lieu of inserting a 

et into each alternate bar, as in Williams’ patent, he 

‘orms a blower in connexion with each pair of bars, which 

is intended to make the blast more effectual, and at the 
same time lessening the consumption of steam. 

3. By a hole in the bar at the end farthest from the 
entry of the blast, he expels any ash or refuse that might 





enter through the perforations by means of the blast itself. 
Bat for marine steam boilers there are objections to the 
use of a steam blower, the principal being the quantity of 
steam that they require, and the waste of fresh water in 
the boilers, and consequently a fan or other blast is de- 
sirable. 

In reference to the application of anthracite to marine 
engines, a series of experiments was made last year on 
board the steamship Elephant belonging to Messrs. Penn 
and Son. Into the full details time will not permit me to 
enter; they are given in a rs read by Mr. Flanne 
before the Society of Naval Architects and fully report 
in ENGINEERING of April 16, 1880. I may say, however, 
that they fally confirm the trials made at Swansea. Mr. 
Flannery concluded his paper in the following words : “‘ It 
would be superfluous to say that this coal (anthracite) 
should have yery general adoption in Her Majesty’s Navy 
and on board yachts on account of its cleanliness, economy, 
non-explosive character, absolute smokelessness, and 
strength under transportation, along with the absence of 
deterioration in the tropics.” 

For stationary engines, where there is ample grate 
surface and great rapidity of evaporation not needed, stone 
coal requires but a natural ht and proper 
stoking. I need hardly say that it is for the engines 
at all the anthracite collieries, and for nearly thirty years 
by Messrs. Hall and Son at their gunpowder mills at 

aversham. These gentlemen have been good enough to 
reply to inquiries I made of them in view of this paper as 
follows : 

“We took to anthracite primarily on account of the 
absence of smoke and sparks, and it always satisfies us in 
this respect. No alteration in our furnaces was needed. 
Forty pounds of steam is our average, although some of our 
boilers work up to 50lb. We use no artificial draught. 
The distance between the firebars is in the larger furnaces 
1 in. and in the smaller § in., and we do not notice that they 
burn out faster. If the nominal price of North Country 
and Welsh coal (anthracite) is the same, we should say 
the latter is 25 per cent. the cheaper of the two.”’ 

Messrs. Pigou and Wilks have also used the same fuel at 
their Dartford Powder Works for the past five or six years, 
and I am favoured with information ofa similar nature as 
the foregoing in respect to their experience of it. 

I bad intended alluding to the use of anthracite in the 
manufacture of iron, but I fear my paper ly ex- 
ceeded the limits to which I am entitled, and the subject is 
too large and interesting to be dismissed in a few brief 
sentences. I can but hope that I have said enough 
generally with respect to this fuel, to show the great de- 
sirability of increased attention bei id to it. Quoting 
the words of Mr. Hussey Vivian, ‘‘ We the finest 
aDthracite in the world and it lies almost untouched.”’ Its 


advantages as a steam raising fuel are undeniable, and 
not less so are those it presents for domestic and general 
purposes, where, as in London and other great cities, the 
absence of smoke would so greatly minister to the health 
and happiness of the inhabitants. I believe there is here a 
field worthy of the attention of men of science whose duty 
und privilege it is to render the products of the earth avail- 
able for the benefit of man. 





Mexican RarLways.—A contract has been recently let 
by the Mexican Government for the building of a railway 
from Matamoras to Monterey. By the terms of this con- 
tract the state of Tamanlipas is authorised to construct and 
work the line on its own account, or by one or more com- 
panies, during 99 years, with a corresponding line of tele- 
graph. The line will begin at the port of Matamoras, pass by 
Reynoso, Camargo, Mier, and Cerravelo, and terminate at 
the city of Monterey, in Nueva Leon. The work of con- 
struction is to commence within six months, and is to be 
—— within ten years. In the event of the completion 
of the work in one-fourth less than the time fixed, the 
Mexican Government will grant an increase of its subsidy of 
3201. per mile. 





An Iron LigurHousre.—Messrs. Morris, Tasker, an 
Co,, of Philadelphia, who have a contract for the iron- 
work, weighing 240 tons, for a new lighthouse, to be built 
at Cape Henry, Virginia, have the base of the structure 
finished, and the first and second story nearly completed. 
The castings and machinery have been made for the upper 
stories, and the operation of erecting the lighthouse at the 

‘ascal Works, prior to its delivery to the United States 
Government, will not belong delayed. The lighthouse is to 
cost 100,000 dols. and will beofiron. The tower, which is 
oc mal, contains six stories, and is 155 ft. in height. 
The base is 36 ft. in diameter, tapering off to about 24 ft. 
atthe top. The tower will rest on a base of corresponding 
form, of concrete mass, 8 ft. below the surface, and 
fastened toit by 24 ft. wrought-iron anchor bolts. The 
outaide shell will be of cast iron and the inside pyramid 
of wrought iron, inside of which will be the stairway lead- 
ing tothe lantern. The house will be built on a point 
some distance from the old one now in use. The present 
lighthouse was built in 1789, and is considered unsafe. It 
if of stone, 82 ft. above ground, and is rated as a second 
order light. The new one will be a fixed white light with 
a first order lens. The concrete and other work will be 
carried out by the United States Government, under the 


direction of General Babcock, engineer of the Fifth Light- 
resent superintending the con- 


house District, who is at 
struction of temporary buildings for the workmen, and has 





just completed a long wharf for landing materials. 

















Oct. 1, 1880.] 


ENGINEERING. 





263 





SPEED CURVES. 


WE publish below two sets of speed curves, 
which form an important addition to the data 
already published from time to time in our columns, 
and which will be interesting to many of our readers. 
They represent the relations of power to speed of 
the screw steamer Charles-Quint, and of the screw 
steamer Shamrock, both built on the Clyde by 
Messrs. A. and J. Inglis, to whom shipbuilders and 
others are indebted for this and much similar in- 
formation on the same subject of an exact and 
therefore invaluable nature. 

The Charles-Quint was the first of the ten mail 
steamers contracted for in this country by the Com- 

ie Générale Transatlantique for their service 
Sobween Marseilles and Algiers that was completed 
and tried on the measured mile and six hours’ run 
at sea stipulated for by the terms of the contract. 
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nets. 





The speed stipulated for was 14 knots, whereas on 
trial the Charles-Quint obtained a mean speed of 
15.11 knots, The dimensions of the vessel are, 
length between perpendiculars 313 ft. 6 in., breadth 
33 ft. 6 in., and moulded depth 25 ft.6in. The gross 
tonnage of the vessel is about 1850 tons. The draught 
of water on trial was, forward 13 ft. ]2in., aft 
16 ft. 6} in., mean 14 ft. 10in., and the displacement 
2478 tons. The area of midship section on the trial 
was 420 square feet, and the augmented surface 
(including keel) was 15,266 square feet. The mean 
indicated horse power at 15.11 knots was 2062 over 
six consecutive runs. The indicated horse power at 
other speeds can be measured approximately from 
the curve, and the remaining particulars, which are 
of importance, can also be obtained from the dia- 
gram in question. 

It will be remembered that soon after the trials 
of the Charles-Quint, the Moise, the first of the 





speed of the Charles-Quint. Not so, however, with ' 


some of the sister vessels built elsewhere, in which 
there has been a considerable falling off in speed. 
It is much to be wished, in the interest of screw 
propulsion, that a difference, such as is 
stated to have occ in these different vessels, all 
built from the same lines, to fulfil the same con- 
ditions, could be thoroughly investigafed, as was 
done when striking anomalies arose in the trials of 
H.M.S. Iris. A great step towards this end would 
be achieved if all builders would follow in the 
emigre d footsteps of the Admiralty and 

essrs. A. and J, Inglis in giving to the profession 
generally the results of their carefully arranged and 
conducted experiments. 

On the second of the annexed diagrams are shown 
the curves of speed and power of the s.s. Shamrock, 
a vessel of 832 tons register, with registered 
dimensions of length 231 ft. 2 in., beam 31 ft. 3 in., 


SPEED & POWER CURVES. S.S. CHARLES-QUINT.” 


Trial Draught. Forward 13-1%..Aft 16:6. Mean 14-70. 
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Displacement 2478 tons. Area of A immersed 420 sgrft. Aug? Surtace (including keel ) 15 266 sgr. tt. 
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SPEED AND POWER CURVES OF THE 8.8. “‘ SHAMROCK.” 


It will be remembered that these ten steamers were 
distributed over four different shipbuilding firms, 
four vessels being given to Messrs. Johu Elder and 
Co., two to Measrs. A. and J. Inglis, two to Messrs. 
Caird and Co., making eight on the Clyde, and the 
remaining two to Messrs. Wigham Richardson and 
Co., on the Tyne. 

- The very short time from the signing of the con- 
tracts within which all the vessels were to be de- 
livered (7} months) and the fact of so many firms 
building sister vessels, excited some feelings of emu- 
lation both respecting the time of completion and 
also the speeds of the ships. The honours in point 
of time and speed have been a close run between 
Messrs. Inglis and Elder and Co., the former firm 
having the first of the fleet launched and completed, 
viz., the Charles-Quint, the sj eed and power curves 
of which are annexed. 








four contracted for by Messrs John Elder and Co., 
was tried, and the fact of her having made only 
14.418 knots, or nearly three-fourths of a knot less 
than the Charles-Quint, led to an animated corre- 
spondence in our columns. Into the merits of that 
we need not enter, but it is only fair to say that in 
their later vessels the results so far as we have been 
able to learn them, have fully sustained the high 
reputation of Messrs, John Elder and Co.’s firm, 
The following results have been furnished for the 
second of those boats, the St. Augustin, viz,: True 
mean speed 15,336 knots, mean indicated horse 
iv 2243, displacement 2480 tons, mean draught 
ab 11} in., and immersed midship area 422 square 
eet, 

The third vessel launched by Messrs. Elder and 
Co., as well as the second launched by Messrs, 
Inglis, have also, it has been stated, exceeded the 





and depth 15 ft. 5in., built by Messrs, Inglis in 1879. 
The draught of water of the vessel on trial was 
10 ft. 3in. forward, 13 ft, aft, and 11 ft. 74 in, mean. 
The displacement was 1295.7 tons, and the area of 
immersed midship section 309.5 square feet, while 
the augmented surface (including keel) was 10,073 
square feet. 

These curves show two distinct sets of trials, one 
with a three-bladed propeller of 13 ft. diameter 
and 21 ft. pitch, and the other with a four- 
bladed propeller of 13 ft, diameter and 23 ft, 
pitch. ‘These trials show that for very slow speeds 
there is as =e be expected but little difference 
between the efficiency of the two propellers. Between 
four and ten knots the advantage is on the side of 
the three-bladed propeller, while from here to about 
14 knots, it is on the side of that with four blades, 
while from there again it would seem to be going 
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in favour of the three blades. The forms of the 
two propellers are also indicated on the diagram and 
add to the interest. 


MINERAL FUEL IN THE UNITED 
STATES.—No. V. 
IIL. Tue Mesozoic Periop. 

‘Tue mesozoic period follows the paleozoic, and in- 
eludes only one geological age, the Reptilian. Dana 
divides the distribution of rocks of this period on the 
North American continent into three sections, the 
Atlantic border, the Gulf border, and the western 
interior. The formation gradually extended alon 
the boundaries of the paleozoic rocks, and spr 
over the wide extent of country now covered by the 
Rocky Mountains. The period is divided into the 
following ages: 

1. The Triassic. 
2. The Jurassic. 
3. Cretaceous. 

For the most part the triassac and jurassic forma- 
tions remain unseparated in the United States. On 
the Atlantic border they run lel with the Ap- 
palachians in various ranges, The ae of these 
run through New Jersey, Pennsylvania, and into 
Virginia, commencing on the north with the Pali- 
sades on the Hudson. A second traverses the Con- 
necticut Valley from Massachusetts to New Jerse 
for a distance of 110 miles. A third runs throug 
North Carolina (vide Dana’s Manual), The rocks of 
this formation are sedimentary, consisting of sand, 
stones, conglomerates, and shales, Virginia and 
North Carolina contain the only known (American) 
deposits of triassic coal. A c teristic feature 
distinguishes these sandstones and shales—the 

resence of numerous trap ridges and dikes which 
ve forced their way from below when in a melted 
condition, as evidenced by the calcined walls 
enclosing these igneous veins. The nature of the 
formation, the absence of marine fossils, and the 
frequent occurrence of rain prints, ripple marks, 
&c., prove that during the long age when these rocks 
were formed, the submergence of the country must 
have been insignificant, and that it must have been oc- 
— by shallow lagoons of fresh, or at all events 
only brackish water, and as has been pointed out the 
coast line of the continent at that epoch extended 
far beyond its present limit, and was afterwards sub- 





merged, 

The arrangement and nature of the triassic over 
the western interior region differ considerably. 
Marine fossils, except in some of the upper strata, 
are absent, and the prevalence of sandstone abound- 
ing in gypsum has given the name of the Gypsiferous 
to this formation, The indications go to show that 
the paleozoic age had left a vast inland ocean of 
salt water, which gradually evaporated, leaving be- 
hind it the gypsiferous rocks, A submergence 
beneath the sea must have followed since in some 
localities the overlying mesozoic limestones contain 
marine fossils, 

The cretaceous formation following the triassic 
and jurassic, and closing the mesozoic epoch is an 
extensive and boldly marked feature in American 
geology. It borders the Atlantic seaboard of the 
continent, running around the coast from below 
New York into the Gulf of Mexico. In the great 
inland region it stretches northward, through Texas 
and the great elevated western region, covered 
partially by the rocks of a later epoch, but exposed 
to a large extent there as well as in New Jersey, 
Alabama, and the Mississippi Valley. In the Rocky 
Mountains the cretaceous rocks rise to an elevation 
of 6000 ft. or 7000 ft. Chalk, one of the charac- 
teristic and abundant rocks of this epoch in Europe, 
is conspicuous by its absence in the United States, 
where the classes are chiefly of green sand and 
other sand beds, clays, and shells, and towards the 
south, on the Gulf of Mexico, of limestone. In New 
Jersey the formation is from 400 ft. to 500 ft. ; in 
Alabama, 2000 ft. ; in Texas, where also it is chiefly 
limestone, 800 ft.; and in the Upper Missouri 
region from 2000 ft. to 3000 ft. The diagram map, 
Fig. 4, page 103 ante (taken from Dana) indicates 
roughly the extent and distribution of the cretaceous 
formation, by the shaded portions, which also re- 


present approximately the submerged part of the 
continent during its ual development, During 
this period the Rocky Mountains were about 6000 ft. 


lower than they are now ; a strip widening and run- 
op eer pees in the Mississippi Valley, extends 
on the east and south-east coast, while a part of the 
west coast shows a similar submergence, and a broad 
belt runs diagonally across the continent, stretching 
from the Gulf of 


exico in a north-westerly direc- 








tion. With the exception of the cretaceous lime- 
stone of Texas, which appears to have been formed 
in deep water, the rocks seem to have been gradually 
built up in shallow waters and along coast lines. 


IV. Tue Cenozoic Epocu, 

Passing on now to the fourth great geologic divi- 
sion—the cenozoic—we find it divided by the 
American geologists as follows : 

I. Tertiary. 
II. Post tertiary. ¥ ‘ 

The tertiary is subdivided by the following classi- 
fication : 

(a). Claiborne (corresponding to early eocene). 
(5). Jackson (corresponding to middle eocene). 
c). Vickshurg (corresponding to the later eocene). 
d). Yorktown (corresponding to the miocene). 
(e). Sumter (corresponding to the pliocene). 
The post tertiary is divid into: 
(f). The = epoch. 
(g). The Champlain epoch. 
th . The terrace epoch. . a 

The deposits of the Champlain period are distin- 
guished as alluvial, lacustrine, and marine. 

The tertiary rocks, owing their origin to marine 
deposition, are found on the Atlantic coast over- 
lying the cretaceous beds, They commence to the 
south of New England, and extend around the coast 
of the Gulf of Mexico. They follow up the valley 
of the Mississippi as far as the Ohio, and spread 
westward into Texas. The fresh water tertiary is 
found in the Rocky Mountain region, and as far 
west as Oregon and California, at elevations of 
2000 ft. above the sea. According to Dana the 
three deposits of the eocene series are found below 
the Gulf of Mexico and South Carolina, and the 
marine miocene extends from the Atlantic coast to 
South Carolina. The deposits consist mainly of 
sand, pebbles, clay, earth mixed with shells, and 
shell limestone is found in the Southern States, A 
so-called buhr stone, very hard and silicious, also 
belongs to this class, and is found in South Carolina. 

The map (Fig. 5, page 103 ane), taken from 
Dana’s text-book, illustrates the work which was 
done tothe North American continent. The author 
says ‘‘ That by comparing it with the map of the 
cretaceous continent (see Fig. 4) it will be seen that 
the Rocky Mountain region had become dry land in 
the interval ; but as Hayden has shown by the dis- 
covery of brackish water beds in the lower tertiary 
of the Upper Missouri region, the elevation at first 
was nda and its present height was gradually 


certain parts of the coast where marine shells are 
found in the deposits 200 ft. above the present sea 
level, and near Lake Champlain, at that epoch pro- 
bably in direct communication with the sea, through 
the great inlet now known as the St. Lawrence river, 
Around Lake Champlain, and nearly 400 ft. above 
its level, are found marine shells, and the skeleton 
of a whale has also been-discovered, thus indicating 
the physical features of the country at that epoch. 
The terrace period succeeding, developed the forma. 
tions completed during the Champlain epoch. The 
features of the country indicate clearly a series of 
disturbances of the earth’s surface during this 
geological series. First, a raising of the crust from 
the north towards the south during the glacial 
riod ; second, a ‘sinking for the Champlain epoch, 

ringing the more elevated coast region below the sea 
level; and, third, a subsequent rising throwing up 
the alluvial ridges, and developing the terraces 
formed by the action of water as already described. 
A few remarks on the present geological changes 
now going on, so slowly that the process is invisible 
to the most careful observer, but as surely as an 
of the previous ones, the finished work of whi 
we see without being in the least able to grasp the 
idea of the time consumed in effecting them, and 
we will conclude this brief and very imperfect out- 
line of the geology of the United States. 

The most important agent in the destruction and 
alteration of the face of the country has been, and 
is, water acting by erosion, and by the transporta- 
tion of material from one place to another, either in 
the form of detritus, removed in almost imperceptible 
quantities, or in large masses, disturbed by the more 
powerful action of a rush of waters, or by the slow 
and inevitable force of advancing glaciers. The 
great rivers of America traversing the continent 
—draining each of them are vast watersheds—fed 
by innumerable affluents, each of them bringing 
down ceaselessly its contribution of material robbed 
from the mountain sides from which their rivers 
spring, and from the valleys through which they run 
The amount thus removed may be partially estimated 
by the Mississippi. This gigantic river is the drainage 
channel for millions of square miles, and is fed by 
countless affluents from the Rocky Mountains on 
the west, and the Appalachians on the east. The 





j 


annual average harge into the sea is 
19,500,000,000,000 cubic feet, a quantity repre- 
senting only about one-fourth of the total rainfall 


attained later in the tertiary period. The great|on the Mississippi watershed; the remainder dis- 


river system of the Mississippi, embracing slopes 


} 
| 


appearing in evaporation and absorption. This 


from the Rocky Mountains on the west to the | enormous flood carries with it solid deposits to the 
| extent of over 400,000,000 tons per annum, deposits 


Appalachians on the east, then for the first time 
became complete. The Mexican Gulf was much 
larger than at present ; but there was not that long 
extension far northward, which it had during the 
cretaceous period. Florida was still submerged, 
and also all the bays of the Atlantic coast south of 
New York. After the eocene epoch, the Mexican 
Gulf became much more contracted by an elevation 
of the coast along the Gulf; and by the close of the 
tertiary period, the continent appears to have 
reached nearly its present outline.” 

The three stages of the post tertiary periods com- 
pleted the geological work of the continent, so far as 
the agencies of the past are concerned; and their 
operations referred rather to transposition and 
breaking down of previous creations than to new 
formations. The evidences of glacial action in the 
United Statesare very broad and clearly marked. The 
drift from the higher latitudes has been been carried 
as far south as 39 deg., and covers large portions of 
New England, Long Island, New York, and the 
north-western states as far as Iowa. It was trans- 
ported across the Great Lakes, and often travelled 
great distances, and was raised in some cases to 
heights of 5000 ft. 

The alluvial deposits of the Champlain period 
occupy the river valleys from Maine to California, 
as far south as 39 deg., and even beyond; they 
overlie the; drift, and consist of a mixture of earth, 
sand, andclay. At first of course occupying the 
level of the water by which they were ceposited, 
these formations were subsequently raised to con- 
siderable elevations, and are now found as terraces 
on one or both sides of the series where they occur. 
The Connecticut river in New Hampshire offers a 
good example of the formation, and the section, 
Fig. 9, page 103, gives a section of a valley in the 
Champlain epoch, with the terraces indicated in 
dot lines, Similar formations are observed 
around a number of the lakes on the conti- 





nent, the higher levels they occupy testifying to 
their hoving been subsequently raised, So around 








robbed from one part of the country, and utilised in 
a new formation, which, within the limits of a geo- 
logical epoch, will change entirely the nature of the 
country in the neighbourhood of its delta, now 
occupying an area of 12,300 square miles, and 
always extending. To take another example. The 
Niagara river, forming the outlet of the chain of 
lakes to the ocean through Lake Ontario, has cut for 
itself a channel in the rock from 200 ft. to 250 ft. deep, 
below the falls, over which the‘great volume of water 
pours with a drop of 150ft. As already mentioned, 
the upper portion of the rocks at that point is of 
hard limestone, the lower of easily disintegrated 
shale, For this reason the work of destruction is 
always progressing, and the falls are receding towards 
the upper lake with (geological) rapidity. It can 
easily conceived that this work of destruction 
when complete will effect a revolution in the physical 
aspects of the surrounding districts, possibly of the 
great lake chain itself. But it is in the west where 
the mighty action of erosion is most strikingly 
manifest, and the Colorado river offers examples 
without a known lel of its power. ‘The 
arduous labours of Hayden, Powell, and others of 
the Government topographical and geological survey 
of the Colorado river, have e these wonderful 
formations accurately known. The Colorado is the 
river of canons, deep chasms worked out by the 
waters in the rock of almost inconceivable depths. 
The great canon, 300 miles long, and with walls 
from 3000 ft. to 6000 ft. high, is the principal ex- 
ample of this class. It is quite impossible by illus- 
trations to convey any clear idea of the enormous 
erosive power of these streams, the results of which 
are almost incredible. Dellenbaugh’s butte (Fig. 11) 
is a good example of erosion, and of natural architec- 
ture. In this a remnant of strata has been spared, 
while the whole of the remaining strata have been 
swept away to the ocean to lay the foundation for a 
fature continent. The sketch, Fig. 10, is a general 
view, taken from Dana, of the canons of the Colo- 
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rado as indicated, near the ee where it joins the 
Green river. In this sketch it has been sought to 
indicate hundreds of miles in the perspective and 
thousands of feet in the vertical scale. ‘The extent 
to which erosion is carrying its work is shown by 
these examples, and by the altered forms of moun- 
tain ranges and the lower basins. Thus the faults 
in the Appalachian chain, faults some of them of 
20,000 ft., are striking evidence that these ranges 
have been robbed of half their original proportions, 
for the whole series is built uponstrata now isolated, 
but once continuous, The coal deposits too, once 
continuous or nearly so, exist to-day as separate and 
denuded fields, 

Finally, there is the action of the internal heat of the 
globe, which exercises a never ceasing influence upon 
the formation, whether by volcanic eruptions, by the 
metamorphosis of rock, the production of mineral 
veins, &c. The geological diagram on page 65 ante 
indicates the distribution of the volcanic rocks over 
the United States. It will be seen that they occur 
entirely in the western half of the continent, although 
the débris, formed from the filling up of crevices by 
melted rock, are numerous in the Eastern States, 
prominently in the Palisades on the Hudson river. 








THE DUSSELDORF EXHIBITION. 
STATIONARY ENGINES. 

TuerE are at Diisseldorf about thirty-eight station- 
ary engines besides the pumping engines, including 
some engines for special purposes, such as air com- 
pressing, &c, Of these engines a very considerable 
number are of interest, although perhaps the average 
quality of the work is not so high as in the engines 
shown at Brussels. As in that case the engine- 
makers have almost unanimously adopted some- 
thing like the Corliss form of framing, or have at 
least improved insome fashion upon the old-fashioned 
bedplate. The. placing of the cut-off under the 
control of the governor is also practically universal, 
there isnot a single engine of importance in which 
this is not done. The use of cylindrical or of lift 
valves is not, however, byany means universal, avery 
considerable number of makers preferring to retain 
slides and to connect them, in some manner or other, 
with the governor. A tendency is distinctly visible, 
also, to do away with trip gear, and adopt some ar- 
rangement by which the governor control can be 
obtained without the use of anything in the way of 
triggers or catches. The employment of a steam 
jacket does not seem to be at all as general as 
with us. 

The largest engine shown, apart from the Ilsen- 
burg pumping engine, is a horizontal rolling mill 
engine of 31.5 in. diameter and 35.4 in. stroke ex- 
hibited by Messrs, Englerth and Ciinzer, of 
Eschweiler-Hasselt. This is a very heavy engine in 
everything except its flywheel, which looks propor- 
tionately very light, It is, as regards its general 
appearance, of old-fashioned design, with an un- 
necessarily long crosshead. The valves are all lift 
valves worked by Daelen’s gear. ‘They are placed 
in a box beside the cylinder, the two valves for each 
end of the cylinder having a common (gun-metal) 
seat. The steam valve is a pews valve working 
inside the upper portion of the seat, and the ex- 
haust valve is a double-beat valve working outside 
its lower portion. The two. valves)are actuated as 
usual by spindles passing through the top and the 
bottom of the valve-box respectively. These spindles 
are worked by eccentrics upon a lay shaft lying 
parallel to the engine. Each steam valve has two 
eccentrics, one of which causes the continual oscil- 
lation of a rocking catch lever which opens the valve, 
while the other causes the continual oscillation of 
the fulcrum of this same rocking lever. The change 
in the cut-off is brought about by the rotation of a 
catch upon the valve spindle by means of a rack 
and pinion arrangement, Hach exhaust valve is 
worked by a separate eccentric, Six eccentrics are 
thus required, and a very liberal allowance of levers 
and other gearing, all being on a somewhat heavy 
scale, an amount of a tus which does not com- 
pare favourably with that required by many of the 
other automatic cut-off gears, 

The same firm exhibit also two other horizontal 
engines. The larger has a diameter of 19.7 in. and 
a stroke of 29.5 in., it is intended to run at 60 re- 
volutions per minute (piston speed 295 ft. per 
minute) and work up to 45 indicated horse power. 
It has a common expansion slide on the back of the 
main_slide, a Corliss bedplate, bored guides, and. a 
Proell governor, The third engine is intended to 


indicate 32 horse power ; it is 15.75 in. in diameter 
and 23.62 in. stroke, and runs at 80 revolutions per 
minute (314 ft. piston speed). It is fitted with 
Reising valves and gear. In this system the cut- 
off valves are double-beat valves working in the 
ends of a main slide valve, and having spindles 
parallel to the main valve spindle. These spindles, 
one inside the other, are brought to the front of 
the valve chest and fitted with a tripping gear on a 

rinciple similar to that of the Correy gear.* The 
Fetails of the arrangement cannot, however, be 
described without drawings. This engine has a cast- 
iron disc for crank, and like the last mentioned, 
bored guides, a Corliss bedplate, and a Proell 
governor. 

The engine next in size to the large Englerth 
engine is a very different one, It is shown by Herr 
Robert Kiichen, of Bielefeld, and is intended to indi- 
cate 120 horse power. It is a horizontal condensing 
engine with air-pump worked direct off the pro- 
longation of the piston rod, The cylinder is 21.66 in. 
in diameter, and has a stroke of 43.32 in., the in- 
tended speed being 35 revolutions (or 252 ft. piston 
speed) per minute. It has Corliss framing, with 
double adjustment plaummer-block, the crankshaft 
being 9.84 in. indiameter, The flywheel, which has 
a diameter of 16 ft.5 in., is grooved for six ropes, 
The valve gear is on Kiichen’s patent. The valves 
(double beat) themselves, four in number, are 
placed somewhat low down beside the cylinder, and 
each pair of valves has a common seat, as in the 
Daelen gear described above. By this arrangement 
the clearance space in the valve chest is certainly 
reduced to very small dimensions. As is usual in 
these cases motion is transmitted to the valves by a 
lay shaft running alongside the engine. The 
governor (a Porter) stands opposite the middle of 
the cylinder, right over the lay shaft. Upon the lay 
shaft, and opposite each pair of valves, is a pair of 
discs, into the narrow space between which project 
the ends of the working levers. The two outer 
discs are keyed to the lay shaft, the two inner ones 
do not rotate but can be turned through a certain 
angle by the governor. The outer discs serve to 
open the steam valves, and to open and close the 
exhaust valves, by cam grooves suitably shaped, the 
point particularly attended to being the rapidity of 
opening the steam valve to its full extent, and the 
keeping of it full open until cut-off takes place. The 
inner p St also carry grooves, and the connexions 
are so arranged that these determine the point where 
the valve is released, the actual closure being 


effected by springs. Kiichen’s gear obtains the| E 


automatic action of the governor by the use of com- 
paratively very few levers and links; it must be to 
some extent a matter of opinion how far the substitu- 
tion of the grooved cams is a drawback to set 
against this simplicity. The engine, it may be 
mentioned, is unjacketted, 

The 100 horse power engine of the Gutehoff- 
nungshiitte we have already illustrated,t so that it 
is not necessary to describe it here. It may just be 
mentioned that it is a compound condensing engine, 
with cylinders 15.75 in, and 26.75 in. in diameter, 
and 33.5in. stroke, the two cylinders working 
cranks on opposite ends of the same shaft, the fly- 
wheel being placed between them. The bedplate 
for each cylinder is of Corliss design, with bored 
guides, and a Proell governor is used, The go- 
vernor shown in our drawing was found, however, 
on the trial to be too light to keep the engine at 
work steadily, and was replaced by a more powerful 
one. It is perhaps scarcely necessary to say, too, 
that the arrangement of indicator gear originally 
attached to the engine was altogether superseded 
before its trial began. 

The Humboldt Engine Works, of Kalk (near 
Cologne), exhibit an engine of 60 (indicated) horse 

ower with Zimmermann valve . This engine 
a cylinder 18.5in. in diameter by 39.37 in, 
stroke, and is intended to run at 52 revolutions per 
minute (340 ft. per minute piston speed), It has a 
five-grooved flywheel 14 ft. 9in. in diameter, for 
driving with ro 1.79 in. in diameter, It is 
a heavily proportioned engine, with Corliss bed- 
plate and bored guidés, and plummer-blocks with 
double adjustment. The four valves are all double 
beats, placed above and below the cylinder, as in 
the Sulzer engine. The valve gear (which is the 
patent of Herr R. Zimmermann, and is in no way 
similar to the Zimmermann and Waldmann gear 
which we lately illustrated) is peculiarly simple 





* See ENGINEERING, vol. xxv., page 491. 





+ See ante, page 89: 


and straightforward, and throws a minimum of 
work on the governor, which in this case is a 
Porter. The chief features of it may be easily 
described: an eccentric on the crankshaft gives 
motion to a horizontal rocking lever working on 
a pin placed beside and at right angles to the 
cylinder. The two ends of this lever give con- 
tinuous up-and-down motion to two vertical links, 
carrying near their upper ends steel plates which, 
in their downward motion, press upon the ends of 
the levers which actually move the steam valves. 
The opening of these valves always occurs at the 
same time, but the length of time during which they 
are open depends upon the duration of the contact 
between the catch-plates and the valve lever, and 
this can obviously be altered by merely changing 
the distance apart of the free ends of the two ver- 
tical links carrying the former. A very simple ar- 
rangement puts distance entirely under the 
control of the governor. 
sae ew i “ Maschinenbau — of Wetter- 
on-the- , Show an engine wi' ra) r 
similar to one which we illustrated not fong ago.* 
This engine bas a cylinder 17.72 in, in diameter 
and 35.43 in, stroke, and is intended to indicate 50 
horse power when running at 52 revolutions per 
minute, or 307 ft. per minute piston speed. The 
diameter of the shaft is 7.28 in., and of the fly- 
wheel itself 13 ft. 1.5 in. The engine drives by a 
leather belt on a drum of 6 ft.9 in. diameter. In 
the Trappen engine, it may be remembered, the 
valves (double-beat) are worked through eccentrics 
on a lay shaft, and in the case of the steam valves 
the eccentric strap itself carries a projecting finger 
which acts as a catch, the period of admission > 
pending upon the distance from the eccentric of the 
valve connecting rod upon which the catch acts, this 
distance being determined by the governor. We 
have before expressed a favourable opinion of this 
ear, and the steadiness with which the engine at - 
iisseldorf runs quite confirms our opinion. The 
engine has a well-proportioned Corliss frame, with 
bored guides, and the cylinder, which is a separate 
liner, is jacketted. The engine is a condensin, 
engine, the air pump and condenser being arran 
below the floor level, the former worked through 
the intervention of an outer connecting rod jointed 
to the main —— The condenser is upon 
Horn’s patent, which we described very recently in 
connexion with Messrs. G, Brinkmann’s engine, to 
which it is also attached.t 
The Duisburg Machine Works (of which Herr 
rdmann, whose three-high mill we illustrated a 
few weeks since, is the m have an engine 
with Collmann gear at work, which we purpose to 
illustrate shortly. Itis a well proportioned machine 
of 60 indicated horse power, with cylinder 15.76 in. 
in diameter and 27.56in. stroke, intended to run at 
100 revolutions per minute, or 460 ft. per minute of 
—— speed. It has a hollow box frame of neat 
esign, Deoatin g on the ground through its whole 
length, the cylinder being. bolted to the back of it, 
and entirely overhung. Broad flat guides of marine 
form are used, and also a marine connecting rod 
head, A cast-iron disc takes the place of a crank. 
The plummer-block brasses are in four qiecee, with 
adjustment in both directions. The Collmann gear 
remains essentially as it was when we illustrated it 
some time since ;¢ but has received the modification 
that the knuckle joint no longer lifts the ‘valve 
directly through a buffer. It is placed considerably 
to one side of the valve spindle, and its upper 
joint connected to one end of a rocking lever, 
of which the other end is fixed, This lever 
has an upper surface shaped ‘so as to come into 
suitable contact with the tinder surface of another 
rocking lever of which one end also is fixed, while 
the other is connected directly to the valve. In 
the arrangement is the same as that 


en 
‘formerly used (and ‘shown in our engravings) for 


the exhaust valves, and has the same advan in 
its quiet and quick action. We saw the Duisburg 
engine under test, rumming with about 60 horse 


power on the brake, and rioted the speed re dly 
during the trial ; it scarcely ever differed pe bly 
‘from 93 revolutions per minute, at which it had 


‘been set to run, and worked with exceptional 


steadiness. 

Messrs. A. Wever and Co., of Barmen, who show 
at Diisseldorf a large collection of different’ ma- 
chines, exhibit also two stéam epgines. The smaller 


* See ENorNExeina, vol. Xxvii:; page 520. °°" 
t See ante, page'l70. 8 








T See ENGINEERING, vol, xxiv., page 472. 
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ROOT’S BOILERS ; SELLY OAK STATION, BIRMINGHAM CORPORATION WATER WORKS. 
CONSTRUCTED BY THE PATENT STEAM BOILER COMPANY, ENGINEERS, BIRMINGHAM. 
(For Description, see opposite Page.) 


Fig. 2. Secticn €.D. 
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(5.5in. in diameter and 11 in. stroke) needs no point attained is that a certain definite cut-off, or 
mention, the larger has some points of interest. It . position of the expansion valve, corresponds to every 
is an engine of 60 horse power, with a somewhat position of the governor balls (just as in the case of 
old-fashioned bedplate (kept up, however, as close the trip gears), while the whole work of moving the 
as possible to the cylinder), and double bar guides. expansion valve is done by the engine, the governor 
The cylinder is 15.75 in, in diameter and has a stroke itself having very little work to do. 
of 31.5in. Its intended speed is 60 revolutions, or The 50 horse power engine of Messrs. George 
378 ft. per minute. The valves are both slides, the Brinkmann and &o. we described and illustrated 
—— valve working on the back of the other, very recently.* It has a cylinder 15.75in. in dia- 
and each being worked by an eccentric. The meter and 28.37 in. stroke, its intended speed being 
eccentrics, however, are not placed upon the main 65 revolutions per minute (307 ft. per minute of 
shaft, but upon a small extra shaft with its axis in piston speed). ft has a flywheel 13 ft, 1.5 in. in dia- 
the same line, and driven by a return crank from meter, The valve gear, so far as the ments 
the main crank-pin, The distance apart of the two for working the steam valves are concerned, seems 
halves of the expansion valve, or in one word the - identical with that of Mr. F. C. Marshall,+ of New- 
lap of the expansion valve, is altered by means of castle, the governor being made to determine the 
right and left-handed screws, but the way in which | screwed (outside) throughout the centre part of its| position of what is the reversing lever in a marine 
these are put under the control of the governor is| length. By using this screw asa rack it is easy to = Messrs, Brinkmann use Horn’s condenser, 
somewhat novel, A bevel pinion on the govérnor e the governor push the clutch into gear with|and obtain good results from it. In this engine 
e drives continuously, in cope directions, | either of the two bevel wheels, and as these wheels Py me ye caps are placed at an angle of 
two bevel wheels placed below it, facing each other,|are always revolving in o ite directions, the| 45 deg. to the horizontal, and the brasses have only 
and running loose upon the same spindle. These/ governor in this way causes the spindle to beturned| the one adjustment. The framing, of Corliss 
two wheels are made with coned recesses on their} round one way or the other, and the rotation is 

















outline, and massive, rests on the ground all along, 
inner sides, and between them lies a double-ended | transmitted by a pair of toothed wheels to the ex-| the cylinder being overhung behind. 

friction clutch which can be pushed into contact| pansion valve spindle. The details of the arrange- (To be continued.) 

with either cone. This clutch is feathered on to| ment are well thought out, and we hope to be able 
the spindle on which the bevel wheels run, and is/ to describe them more in detail lateron. The special # See ante, page 170. + See ante, page 127. 
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KNAP’S STOKER AS APPLIED TO LANCASHIRE AND ROOT’S BOILERS. 


CONSTRUCTED BY THE PATENT STEAM BOILER COMPANY, ENGINEERS, BIRMINGHAM. 


Fig.9. 


































































































| | 














Fig.7. 




























































































We give on the opposite page and in Figs. 5 to 8 on 
the present page, views of one of three Root’s boilers 
erected at the Selly Oak Pumping Station of the Bir- 
mingham Corporation Water Works, by the makers, the 
Patent Steam Boiler Company, of Heneage-street, Bir- 
mingham, and 117, Palmerston Buildings, London, E.C. 
The Root boiler is one of the very few of its class which 
has been found to do good work after a lengthened ex- 
perience, and it has now taken an established place 
amongst our steam producers, its construction rendering 
it peculiarly adapted for ready transport in places 








where heavy weights can only with difficulty be dealt 
with. . 

The construction of the Root boiler has been de- 
scribed by us on former occasions, but we may redescribe 
it briefly here. It consists of a number of tubes 5 in. in 
diameter and rather over 4 in. thick, the ends of these 
tubes being screwed into terminal castings of the form 
shown in Figs. 5 and 6. The tubes are arranged in tiers 
in an inclined position, the tubes of one tier lying over 
the intervals between the tubes in the tier below, as 
shown in Figs. 1 and 2, while each tube is connected at 





each end to two other tubes—one in the tier above and 
one in the tier below—by connecting pieces of the form 
shown in Figs. 5 and 6, which also show the manner in 
which these connecting pieces are bolted in place. It 
will be noticed that the castings at the ends of the 
tubes have a rectangular outline, and abut on each 
other, thus forming the ends of the chamber traversed by 
the products of combustion, the arrangement being such 
that the joints with the connecting pieces are not exposed 
to the hot gases. The tubes with their end connexions 
are all made to gauge, so that any tube can be easily 
taken out and replaced if necessary. 

The arrangement of the firegrate and flues will be 
readily understood on reference to Figs. 1, 2, and 3, from 
which it will be seen that there are interposed between the 
tiers of tubes in two places, deflector plates which pre- 
vent the hot gases from passing directly upwards between 
the tubes on their way to the chimney. Access to the 
spaces between the tubes for chimney doors is given by 
side openings in the brick settings as shown, while the 
grate below each boiler is divided into two parts by a 
brick midfeather as seen in Figs. 2 and 38. The feed 
is introduced into a transverse tube at the back con- 
nected with the lowest tier of boiler tubes as shown, this 
transverse tube being fitted at one end with a blow-off 
cock. The steam from the range of boilers is led into a 
large drum or steam chamber, the lower side of which is 
exposed to the hot gases in the flue leading to the 
chimey as shown in Fig. 1. 

The Corporation of Birmingham Water Department 
have at present fourteen Root boilers at work at their 
various stations, and several more are in course of erec- 
tion. From information furnished by Mr. J, W. Gray, 
the engineer to the Birmingham Corporation Water 
Works, we learn that the boilers at the Selly Oak Station 
(which are rated by the makers as 60 horse power each) 
supply steam at 60 lb. pressure to a Cornish engine with 
60 in. cylinder and 11 ft. stroke, working a lift pnmp 
20 in. in diameter with 10 ft. stroke, and a double-acting 
force pump 17 in. in diameter with 7 ft. stroke. The 
engine is fitted with a surface condenser. The engine 
lifts the water 150 ft. from the well to surface, passing 
through the surface condenser, and then forces it by the 
double-acting pump to a height of 250 ft. The engine is 
at present only working at five strokes per minute, lift- 
ing 180 gallons per stroke, and two boilers only are being 
used, The consumption of ordinary Staffordshire slack 
is at present 6 cwt. per hour, including that used for 
banking fires; but the consumption per 1000 gallons of 
water raised will be less when the works are all com- 
pleted, and the engines run at their proper s of 
from eight to nine strokes per minute. The engine has 
been continually at work since April, 1879. 

The three boilers at the Selly Oak Pumping Station are, 
as represented in our engravings, fitted with Mr. Conrad 
Knap’s mechanical stokers, these being driven from a shaft 
laid in front of the boilers under the level of the boiler- 
house floor, as shown in Figs. 7 and 8, the shaft being in 
its turn driven by a small horizontal engine st one end. 
The stoker for each of the two grates of each boiler has a 
separate connexion with the line of shafting, and can be 
thrown into or out of gear at pleasure. The e- 
ment of the driving gear will be readily seen from Figs. 
1, 7, and 8, the first-named figure also giving a sectional 
view of the stoker; but the action of the latter will be 
better understood on reference to Figs. 9, 10, and 11 on 
the present page, which represent the apparatus as 
applied to a Lancashire boiler. 

From these views it will be seen that the stoker con- 
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sists of a feeding hopper furnished with a regulating 
slide, which controls the delivery of the coal to a slowly 
rotating feeding and crushing roller. From this roller 
the fuel is delivered on to an inclined surface down which 
it slides, falling down in front of aslowly reciprocating 
“pusher,” which thrusts it forward on to the top of a 
hollow casting formed (as shown in Fig. 9) in two parts, 
one hinged to the other. The top of this casting—or 
rather pair of castings—is curved so as to deliver the 
fuel over the whole width of the grate, when it is carried 
forward by the motion of the bars of which we have yet 
tospeak. The hollow casting just mentioned is furnished 
with a door at its outer end, this door being fitted with a 
butterfly damper through which air can be admitted as 
desired. 

The grate is composed of bars of the form shown in 
Figs. 1 and 9, these bars being alternately fixed and 
movable. The movable bars are hooked at their front 
ends on to a cross-bar, the ends of which rest in suit- 
able openings in a pair of castings forming the sup- 
porting frame of the stoker. Outside the framing 
the ends of the crossbar are connected to vertical cast- 
iron levers—one on each side—of the form shown in 
Fig. 10, each of these levers oscillating on a fixed 
fulcrum a short distance above the crossbar just men- 
tioned, while its unper end is slotted, and embraces a 
erank-pin fixed in a wormwheel, as shown, a slow 
rotating motion being given to this wormwheel by a 
worm and suitable driving gear. We have already ex- 
plained how this driving gear is arranged in the case 
of the Selly Oak boilers, while Figs. 9, 10, and 11 
show another arrangement in which motion is given 
to a cross shaft in front of the boiler by means of 
a chain-wheel. The pusher, which we have men- 
tioned as thrusting the coal towards the grate as it 
falls from the feeding roller, is driven from an inter- 
mediate point of the vibrating vertical levers, as shown 
in Fig. 10. It will readily be understood that as the 
worm-wheels revolve, vibrating motion is imparted to 
the vertical levers, these giving to the pusher and 
alternate grate bars a reciprocating motion in opposite 
directions, which carries the fuel towards the bridge. 
The inner part of the casting over which the fuel is 
delivered is, as we have said, hinged to the outer portion ; 
this enables it to be close to the grate, and to accommo- 
dato itself to the slight rise and fall of the inclined bars 
due to their reciprocation, 

It will be seen from the particulars we have given 
that the details of Mr. Knap’s stoker are all very simple, 
and little liable to get out of order, while they also all 
move at slow speeds. We may add that during some 
trials made at Messrs. Muspratt’s chemical works, at 
Liverpool, it was found that the rate of evaporation was 
8.2 Ib. of water per pound of coal with some Root 
boilers fitted with Mr. Knap’s stoker, as compared with 
7.1 lb. evaporated by the same boilers when fired by 
hand, the boilers having to do the same work in both cases. 





THE CIVIL SERVICE IN NEW ZEALAND. 
We publish below the report of a Commission recently 
empowered to examine into and report upon the con- 
dition of the Civil Service in New Zealand; the facts 
contained in the report are somewhat startling, and 
show how necessary a radical reform is in the service. 


To His Excellency Sir Hercules George Robert Robinson, 
Knight Grand Cross of the Most Distinguished Order of 
Saint Michael and Saint George, Governor and Com- 
mander-in-Chief in and over the colony of New Zealand 
and its dependencies, and Vice-Admiral of the same. 

May it please your Excellency,—We, the Commissioners 

appointed by your Excellency on the 10th March ‘‘for the 

purpose of inquiring into the constitution and organisation 
of the Civil Service of New Zealand, and to consider by 
what means the cost of such service may be reduced with- 
out impairing or lessening the efficiency thereof, and 
whether the said service ought in any manner to be re- 

° ised or reconstituted, having due regard to such 

efficiency as aforesaid,”’ have the honour to submit the 

following report to your Excellency : 

It will not be — by any one who is capable of 
forming an idea of the magnitude of the Civil Service of 
New Zealand that your Commissioners have been able, ina 
few weeks, to procure all the information necessary to 
enable them to report on all the departments of that service, 
far less to recommend any complete system of reorganisa- 
tion or reconstruction. e@ are conscious of having left 
some large and ro branches of the service altogether 
uninvestigated, of having inquired very superficially into 
others, and of having gone exhaustively into none; but, 
believing that one great object of our appointment was to 
collect evidence and obtain information useful to the 
Government and to the Legislature during the present 
session, and that would enable us to make some recommenda- 
tions for i iate r ion in the cost of a service which 
is consuming so large a portion of the revenue of the colony 
at a time of great trial and depression, we now submit to 
woe Excellency the result of our inquiries so far as we 

ave been able to prosecute them. 

The extended power of investigation which your Excel- 
lency was pl to confer upon us, the wide range of our 
instructions, and the freedom from all directions or control 
with which we have been left to act, has placed upon us the 
entire responsibility of choosing our own course, of deciding 
upon the manner in which our investigations should be con- 
dacted, and of selecting the departments to which our atten- 
tion should be first or principally directed. We considered 








ourselves at liberty to put an extended construction on the 
term ‘‘ Civil Service ;’’ and we have thought it desirable, for 
oar present purpose, to adopt such an interpretation of that 
term as to include all persons employed and paid for their 
services by the Government, comprising no less than 10,853 
individuals. It soon became evident to us that, in order 
to render our inquiry of real service to the were 
we should be compelled to prosecute it at places outside the 
eircle of daily inspection by ministers. Therefore, in con- 
ducting our preliminary investigations at Wellington, we 
chiefly endeavoured to obtain such general information 
from the heads of departments as we thought likely to 
assist us in our researches elsewhere. 

Railway Department.—At an early stage of our inquiry 
we came to the conclusion that the Railway Department 
was the one which most urgently demanded reform, and in 
which the greatest amount of useless expenditure existed. 
We therefore determined that it should be the department 
which we would strictly investigate during the limi 
time at our disposal before the meeting of Parliament, at 
whatever sacrifice of attention to other departments, where 
any mismanagement would involve less serious conse- 
quences to the colony. 

We first directed our attention to the railways of the 
South Island, the management of which, since 1878, has 
been vested in a commissioner. With the exception of the 
short disconnected lines at Nelson, Blenheim, and the 
West Coast, the system of railways in that island is a con- 
nected one, extending from Amberley to Kingston—the 
total length open for traffic, including branches, being 767 
miles. Throughout this large and important section there 
is an evident tendency to extravagance, and, to say the 
least, a disregard of the recogni recautions in the ex- 
penditure of public money. Men with no special ability or 
training have been appointed to highly-paid offices, and to 
perform duties which are either quite unnecessary or 
within the capacity of an ordinary clerk. The service is 
split up into three distinct departments, with such an 
abemas of definition as to their respective duties and 
powers, that business is carried on in a constant spirit of 
antagonism between them. 

Whatever organisation exists has evidently not been ar- 
ranged by one directing mind, but is the result of a series 
of compromises agreed to from time to time as a matter of 
os to prevent open rapture between the different 
sub-departments. We find, on inquiry into the system 
pursued on the railways in other countries, that, after 
many-experiments have been tried, the general conclusion 
arrived at is, that no line can be satisfactorily worked 
unless the person who has to carry on the traffic has com- 
plete control over every person employed on the line in 
such a way as to affect the running of trains. This prin- 
ciple we consider essential, and yet we find it has been 
ignored to such an extent on our railways that the traffic 
manager is precluded from giving any order to the engine- 
drivers except through the locomotive engineer. So far 
has this been pom that on one occasion trains were 
brought to a standstill at the “‘ points,’’ because the points- 
men, under the control of the traffic manager, refused to 
comply with a regulation insisted on by the engine-drivers, 
acting under orders from the locomotive engineer. 

In many cases we found that station-masters and guards 
were not carrying out the instructions said to be given to 
them, and much inconvenience to travellers resulted from 
the neglect. In oneinstance, accidentally brought under 
our notice, we saw much loss of time inflicted on the public, 
some danger incurred, and the time tables disregarded for 
a week, in consequence of a too literal interpretation by 
engine drivers of an order of the South Island Commissioner. 
To us it appeared that, under proper arrangements, any 
such important misunderstanding should have been rectified 
in a few hours by the —e 

At the present time there are, in connexion with the 
Railway Department in the Middle Island, two distinct 
bodies of engineers employed on railway works. The Public 
Works Department has charge of and issues instructions to 
its staff of engineers in respect to all new works, not ex- 
cepting additions to stations, &c., on working railways. 
The Railwa Department, on the other hand, employs a 
separate and distinct staff of engineers—men with the same 
professional qualifications—to undertake any alterations or 
repairs which may be required on lines open for traffic. 

The result of our inquiries has everywhere been to con- 
vince us that much evil and no good results from the 
existence of these two separate authorities on all engineer- 
ing questions. The divided and often antagonistic opinions 
have caused great expense, as well as delay and confusion. 
We find that a really yes opinion is very seldom 
sought for or required by those engaged in the daily work 
of keeping the line in repair. For all practical purposes 
the inspectors of per + way are the working engineers 
on the open lines, and would often be better without the 
interference of less experienced men than themselves. 
Where a professional opinion is really required, the nearest 
engineer in the Government service should always be avail- 
able for the purpose. 

Since the railways of the South Island have been placed 
under the control of the present Commissioner, a Railwa; 
Telegraph Department has sprung into existence. Like all 
departments, when once constituted, it has shown a 
tendency to increase, and the staff is already a large one. 
We fully recognise the necessity for giving railway officials 
a claim to precedence over the telegraph wires in cases of 
urgency ; and where the business is large a special wire 
appears desirable. As, however, these facilities can be 
efficiently given by the present public offices, without the 
large expenditure which a separate establishment is certain 
to involve, we are of —- that this department should 
be abolished with the least possible delay. At the same 
time we recognise the advantage of railway officers being 
instructed in telegraphy. 

At Danedin we found an officer, receiving 6001. a year, 
called a locomotive engineer, who informed us in his evi- 








dence that his business was not to inspect the workin; 
engines and discover that they required repair, for whic 
duty a distinct officer is employed. This engineer, who 
admits that he had no practical experience of locomotives 
previous to his appointment, is paid 6001. a year to go into 
the locomotive shop with an engine that has been found to 
require repair, and instruct the long-experienced locomo- 
tive foreman what to do with it. 

Tn Nelson we found a gentleman in receipt of 4251. a year 
as manager of railways, there being less than twenty miles 
of railway, on which only two trains a day are running ; 
whilst neither the inspector of permanent way nor the en- 
gineers in a roofless workshop appear to have taken or 
required any instructions from him. In the same city we 
found a railway storekeeper receiving 1601. a year, but 
who had no stores and no office. We believe that the sup- 
posed duties of both these gentiemen might advanta- 
geously added to the exceedingly small demands made on 


ted | the energies of the Nelson station-master, who should be 


aman of sufficient intelligence and experience to be en- 
trusted with the general control of that short line with its 
very small traffic. 

On the Kaipara branch, with its sixteen miles of railway, 
an assistant manager receives 3001. a year for duties that 
ought to be performed by the chief station-master. Neither 
the receipts of that line nor the amount of traffic on it 
justify the present outlay. 

The manager at Christchurch states, in his evidence, 
that entirely unnecessary gates are there maintained at 

ilway crossings for the purpose of giving employment to 
old railway servants. With such examples cropping up on 
the surface, and disclosed by a hasty investigation, there 
can be little doubt that a large number of unnecessary 
officers could be dispensed with by a head of the department 
really wishing to reduce expenditure. 

The great variety of locomotive engines used on the lines 
{no less than sixteen different kinds) gives rise to many in- 
conveniences, and adds much to the difficulty and cost of 
repairs. The efforts naturally made by each maker to get 
his own pattern introduced to the colony have been too 
freely responded to by those who should have protected it 
from such a serious addition to the cost of patterns, dupli- 
cates, and repairs. 

We found in connexion with the working of this linea 
large staff employed by the Railway Department as con- 
tractors for collection and delivery of goods. This system, 
though possibly necessary under existing conditions, is one 
open to the serious objection of throwing upon the Govern- 
ment a considerable amount of additional work for the 
public. We are of opinion that the tendency in this direction 
should be checked. Admitting the necessity for the work- 
ing of the lines being carried on by the Government, we 
think it very desirable that the many evils which follow 
from their employing so large a proportion of the popula- 
tion should be recognised, and every effort made to reduce 
this toa minimum. We have neither had time nor op- 
portunity to thoroughly inquire into this question, but we 
consider it one deserving of the careful consideration of the 
Minister for Public Works. It appears to us quite possible 
that a plan may be devised by which the large staff now 
required in connexion with the goods traffic may be con- 
siderably reduced, while at the same time the public con- 
venience may be better served without increased cost. 

The wanton destruction of tarpaulins in consequence of 
the absence of a few simple precautions in their use, and 
allowing them to be taken for the most undesirable purposes, 
and leaving them to be lost or stolen withoat being missed, 
alone forms a serious item in our railway expenditure. In 
some parts of the colony we found heaps of unprotected 
stores going to destruction, and in others the same kind of 
stores being purchased from private merchants, or manu- 
factured at an excessive cost. The most culpable facilities 
are offered for dishonest appropriation. There is no real 
check on the quantity a by the various departments, 
and consequently the correctness or incorrectness of some 
very elaborate and expensive returns furnished to the 
Governmentis quite a matter of chance. . 

We had evidence in one instance of thirteen railway 
carriages having been left so exposed to weather that it 
costs 14771. to put them in a fit state for use, ‘‘ before they 
had earned a shilling.” Valuable engines are still allowed 
to remain exposed to the weather, ‘‘ with the sea spray 
blowing over them.’’ Wagons built by contract in 
Dunedin were delivered in Christchurch at the end of last 
year in a state thus described by a witness: ‘‘ Some of 
them were disgraceful; bad workmanship, bad timber. 
The timber was unseasoned, stringy bark was put in instead 
of iron bark. The joints were not properly made .. .- - 
Some of them had the bottom frames held ap only by the 
nails in the flooring boards .... Some of them we have 
had almost to rebuild within six weeks.’”” There is an 
absence of proper arrangements for protecting from weather 
valuable property of all descriptions. : f 

But the greatest waste of public money is probably going 
on in the railway workshops, where large numbers of 
highly paid artisans are employed without any careful or 
trustworthy calculations as to the result of their labour. 
To illustrate this point, we may state that, on visiting the 
Invercargill workshops we found the smiths employed in 

ing ‘‘ points and crossings ;’’ and the officer in charge 
assured us, with much —— that 4° set —— 
made was a saving of 51. to the colony, as he was ma 
them at a cost of 171. a set, whilst the price charged by the 
Pablic Works Department for the imported set was 221. 
On making the simple inquiries necessary to test the 
accuracy of this statement, we found that the estimate had 
carelessly been based on an antiquated list of prices cha 
by the Public Works Department which not been 
altered with the altered price of iron. The real cost of the 
imported article, after ad pe poner by: se, Was 121. 1s. 8d., 
Fe consequently a loss of nearly 5/. was incurred ed 
every set of “‘ points and crossings” that was being turn 
out of that workshop. 






























Oct. 1, 1880.] 


ENGINEERING. 


269 





In the management of railway stores there is a want of 
system, supervision, and precaution so great that it can 
hardly fail to lead to the most objectionable practices, and 
to serious public loss. Where tenders have been invited, 
such a course has been taken as to produce very little com- 

tition—sufficient publicity has not been given, articles 
ee been classed together which should have been 
separated, and the conditions of tender have been made 
alarmingly stringent, whilst at least some of theze condi- 
tions were altogether unenforced in the public interest. 
Public officers have had most tempting facilities offered to 
them to gratify contractors by passing inferior articles, 
and we had some opportunities A pos that they did not 
always resist the temptation. Besides this, we find that 
some thousands of pounds’ worth of stores are annually 
obtained without tender, being merely purchased by railway 
servants how and where they choose to bestow their 
patronage. Tenders, too, have been accepted for largely 
consumed articles at prices that should never have been 
entertained, and in consequence the cost of maintaining the 
lines in the colony has been greatly and unnecessarily in- 
creased. Heavy castings, — a great profit to con- 
tractors, have n oO aM and found useless, and an 
irresistible suspicion created that the protection of the 
public interest has not been made a first consideration in 
the transaction. 

This system of obtaining railway stores from contractors 
in the colony should be at once discontinued, and all articles 
of large ordinary consumption imported. Precaution might 
be taken in future against the grave abuses we have 
pointed out, but still the fact would remain that the con- 
tractor must make his profit, which must necessarily be a 
large one to cover the risk he runs in being obliged to have 
stocks on hand to meet the uncertain demands of the de- 
partment. In addition to this he has to pay the customs 
duties, and expects a profit on money used for that 
purpose. It is evidently far from an economical arrange- 
ment to collect duties which are, in the end, paid by another 
branch of theservice. We have ascertained that there will 
be no difficulty in estimating, from past experience, the 
quantities of each article likely to be used. There need, 
therefore, be no risk, if proper precautions were taken, of 
accumulating stores in advance of requirements. 

A careful reorganisation of this branch of the depart- 
ment is urgently required. In this, as in other cases 
which we have investigated, where Government stores are 
managed, there is an absence of that general control with- 
out which the present confusion and waste is inevitable. 
Asa preliminary step towards such reorganisation, stock 
should be carefully taken without delay, and all articles, 
not likely to be required, —, of. 

We find that the South Island Commissioner has capital 
invested in a firm contracting with the department of which 
he is the head, and that his receipts from this capital de- 
pend on the success of that firm. Such a fact can hardly 
fail to influence the action of officers serving under the 
Commissioner, and entirely to destroy the confidence of 
other firms tendering for railway supplies. Itis impossible 
to estimate the amount of loss which the colony may have 
suffered from this obviously false position held by the 
working head of its principal railways—a position that 
should not be permitted under any circumstances. 

Loose, irregular, and suspicious transactions of the kind 
we have mentioned appear to be confined to the South 
Island railways; in the north, formalities and safeguards 
have been adhered to with great strictness, and sometimes 
carried a little too far; but in neither island could we find 
any evidence of able, searching, economic supervision, or 
any vigilant protection of the public interests. We foun 
the Commissioner of the North Island insufficiently in- 
formed upon many important details of his own depart- 
ment, without a knowledge of which it was impossible that 
he could efficiently protect the public interest ; and distant 
officers were evidently guided and restrained with a very 
loose hand. 

(To be continued.) 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-fron Market.—The warrant market was 
again dull last Thursday, and a further decline took place 
in prices, the close being 3d. under the final quotations on 
Wednesday. In the forenoon business opened at 48s. 7d., 
being 2d. down ; and prices fell to 48s. 54d. cash, and from 
48s. 9d. to 48s. 74d. one month, the market closing with 
buyers offering 48s. 6d. cash and 48s. 8d. one month, and 
sellers asking 1d. more per ton. There was no market in 
the afternoon, in consequence of the funeral of Mr. Wil- 
liam Colvin, senior partner of Messrs. William Colvin and 
Co., the well-known and highly respected firm of Glasgow 
iron brokers. The ane after a long illness, died on 
Monday of last week. Last Fridays’s warrant market was 
variable, prices declining 4d. per ton, thence recovering 5d., 
and closing weak at 14d. per ton under the previous day’s 
final quotations, and 1s. 74d. under the preceding week’s 
close. In the morning there were transactions at 48s. 6d. 
to 48s, 2d. and then 48s. 6d. cash, and the close was sellers 
at 48s. 6d. cash and buyers at 48s. 5d. During the after- 
noon the quotations were from 48s. 6d. to 48s. 7d. and 
thence to 48s. 44d.; and the market closed with sellers at 
48s. 6d. and buyers offering 48s. 44d. cash. Monday’s 
warrant market opened with a better feeling, and prices 
closed at an advance of 7jd. per ton over last week’s final 
quotations. Business was done at from 48s. 44d. to 49s. 2d. 
cash, and from 48s. 6d. to 49s. 83d. one month, the market 
closing with buyers at 49s. cash and sellers at 14d. per ton 
higher. The quotations during the afternoon ranged from 
49s. to 49s. 2d. cash, and from 4¥s. 2d. to 49s. 4d. one 
month, andthe market closed with buyers offering 49s. 
cash to 49s. 1}d. one month, and sellers asking 1d. per ton 
higher. The warrant market was again strong yesterday, 
but the fluctuations were considerable, and the close in the 


afternoon was 5d. ton under the highest quotation 
during the day, and 4d. above ye close. Business 
was done during the forenoon at 48s. 11d. to 49s. cash, and 
then back to 49s., and up again to 49s. 6d. cash, and from 49s. 
to 49s. 74d. one month, the close being buyers at 49s. 6d. 
cash, and 49s.7}d. one month, and sellers holding out for 14d. 
per ton more. During the afternoon from 49s. 6d. to 49s. 9d. 
and then 49s. 3d. cash and 49s. 7id. to 49s. 10}d. as the 
top price, were quoted, and the market closed with buyers 
offering 49s. 4d. cash and 493. 6d. one month, and ale 
asking 1d. more per ton. To-day’s pig-iron market opened 
this forenoon at 49s. 3d. cash, improving to 50s. cash paid, 
and 50s. 3d. one month was reported done, but still sellers 
at the close at 50s. cash. The afternoon market opened 
strong at 50s. three weeks done early, advancing to 
50s. 4d. cash returning to 50s. 1d. accepted, but 7 
advanced again, with a large business doing up to 50s. 9d. 
cash, and 51s. one month, closing buyers at 50s. 9d. 
cash. Up till the end of last week the market continued 
languid, and holders still showed a desire to sell out, though 
in smaller quantities at the lower quotations. The blast 
furnaces are being gradually lighted up, and there are now 
82 blowing. Others will follow in a short time. Last 
week’s shipments of pig from Scotch ports amounted to 
8072 tons as compared with 17,928 tons in the correspond- 
ing week of last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores up till the end of 
last week stood at 472,730 tons, the increase being 2534 
tons during the week. 


Extension of the Telephonic System in Dundee.—The 
Dundee and District Telephonic Company, Limited, was 
started two months ago, and already re wires radiate 
from its centre in Commercial-street—forty-five of these 
being finished and working together, and more are bei 
added every day. The number of communications whic 
passed between subscribers on the switch board during last 
week was nearly one thousand, showing the advantage 
of this system of intercourse, and its adaptability to the re- 
quirements of modern active business. The company has 
on its programme the early completion of a system whereby 
the smaller towns in the county and district where the 
staple and other manufactures are carried on will be brought 
to their centre. 


Sundry News Items.—The coal trade is now materially 
improved, though prices have somewhat declined since the 
miners’ strike terminated. There are numerous shipping 
orders now being implemented. There is some talk of a 
plot pare been concocted for blowing up the Livadia, the 
Czar’s yacht, now,nearly ready for going to sea; but many 
sensible people are unwilling to believe that there has been 
anything really sufficient to justify such a rumour.—On 
Saturday last there was an enormous blast of gunpowder 
at the Furnace granite quarries on Lochfyne, the mine 
being in two portions, and one having a charge of 50001b. 
and the other a charge of 3500lb. of powder. The sight 
was witnessed by a large number of ple from Glasgow, 
and by a considerable representation from the Town Council 
of Glasgow.— Yesterday (Tuesday) the Glasgow Exhibition 
of Gas and Electric Apparatus, &c., was opened by Lord 
Provost Collins with very considerable ec/at and with re- 
markable success. It now shows itself to be really a very 
considerable affair, and eminently worthy of most careful 
—_ during the four weeks that itis to be open to the 
public. 








Port ADELAIDR. —The amount spent in deepening opera- 


d| tions at Port Adelaide to the end of 1877 was 161,7881. 


The South Australian Government only dredges- in the 
channel opposite private wharves, the owners themselves 
being bound by self-interest to deepen inside a water 


frortage of 100 feet. 





Tue BatrersEA Park Steam LaunpRry.—The Lon- 
don and Provincial Steam Laundry Company, which is 
affiliated to the Army and Navy Co-operative Society, 
opened their extensive range of premises in the Battersea 
Park-road on Wednesday last. The works are very fa- 
vourably situated, having a north and west eg wee to the 
park and river, thereby securing considerable om from 
smoke and dust. Upwards of an acre and a half of land is 
occupied by the drying und and buildings, which 
have been erected from designs by the architect, Mr. 
Ernest Turner, by the contractors, Messrs. Scrivener. 
The laundry is the of its kind in this country or on 
the Continent, and probably the largest in che world. The 
machinery embraces all the most recent pognorgnents 
which Mr. Bradford has brought te bear upon this depart- 
ment of mechanism. Manual labour is also largely em- 
ployed, 20 male and 150 female operatives forming the ne- 
cessary staff, and dormitories and other home c»mforts are 
provided in a portion of the premises for about 30. Ad- 
mirable sani! precautions have been taken in every 
department under medical guidance, and very stringent 

es are laid down for their due observance. Each cus- 
tomer has a basket with lock and key, the contents are duly 
checked upon arrival, and such articles as are not distinct]. 
marked by the owner have letters or signs worked in wit 
coloured t They are then so according to size, 
texture, &c., and passed through the various processes 
adapted to their several requirements. A simple soap solu- 
tion free from injurious chemicals is used, and the water is 
obtained from a well over 400ft. deep, which brings up 
15,000 gallons from the chalk for daily use. The boili 
is carried on in wooden vats, so that there is no danger o! 
ironmould, while the superabundant moisture is dis- 
charged from the wet clothes by means of centrifugal 
hydros, in which the most delicate fabrics may be treated 
without the risk of damage, as in the old-fashioned wring- 
ing poems. There is also an uuusually large calendering 








_ e capable of taking the full width of a large table- 
cloth. 


WEIGHING STEEL INGOTS. 

We illustrate on the next page arrangements for 
weighing steel ingots during the process of teeming, 
which have been designed by Mr. Ferdinand Moro, of the 
Kladno Steel Works, Austria, and which appear to us 
well worthy of the attention of steel manufacturers. Itis 
well known that under the conditions existing at most 
works considerable waste takes place which could be 
avoided if the ingots were cast absolutely to the weight 
required. Asa rule the ingots are calculated at the roll- 
ing mill and ordered of the weight of the finished article 
to be produced, plusan-allowance determined by practica, 
and it is the problem for the steel works to make them 
of this desired weight, The only means to attain this 
has up to the present day been the plan of calculation by 
volume, or in other words the calculation of the ingots of 
a given cross section, the height being marked with 
chalk on the inside of the moulds, and this mark form- 
me only guide for the workman to go by. 

ith this method of casting ingots to.a predetermined 
weight, no exactness can be expected, for the first reason 
that such exactness requires certain equal cross sections 
of the ingots, and consequently of the moulds, and the 
smallest difference which could not practically be con- 
trolled sensibly alters the weight of the ingots. Moreover, 
even if the moulds are sorted ever so carefully, there 
must be an allowance made for certain deviations, as it is 
impossible to get them of exactly the same cross 
section, and even with the most careful treatment, 
the ramming and subsequent adjusting of the core 
must cause deviations in the proper dimensions, This 
is always supposing that iron core boxes be used, as 
wooden ones are still worse for turning out exact work. 
But the moulds also alter in use, enlarging by melting 
out or getting cracked, in which last case if the crack 
does not go through, they can well be used further by 
filling the cracks with clay, but give, although remain- 
ing of the same length, ingots considerably heavier 
than before. At the Kladno Works, Mr Moro first 
endeavoured to get uniformity in the weight of the ingots 
by numbering the moulds so as to be able to make 
allowance for the capacity of each single mould while 
teeming. When in full work, however, it was found 
impossible to carry out this practice practically, and for 
this reason the arrangements which we shall describe 
further on were devised. 

In the cg | practice not only is there the difficulty 
of determining the proper height of ingot for each mould, 
but also the difficulty of pouring exactly to this height, 
as denoted by the chalk mark. Here next to the skill 
and attention of the workman, all depends upon how 
quiet the steel will keep when being poured. Should it 
rise and fall, which of course it ought not to do, but which 
still happens sometimes, the pouring to a chalk mark is 
impossible, as the steel on falling leaves a crust on the 
inside of the mould which covers the mark. On an 
average, taking into account a certain want of stillness in 
the steel—the proper height can be kept within about 

in., which in a block measuring, say, 12 in. on the side, 
or instance, would already give an error in weight of 
about 20 lb. : 

Beside this the weight of ingots depends upon other 
circumstances ; for instance the greater or less porosity 
of the steel and the temperature at which it is run. To 
determine the influence of these circumstances more 
closely, Mr. Moro endeavoured to run steel in one 
and the same mould, once from a comparatively cool 
and then from a hotter charge, and he found that with 
equal heights there existed a considerable difference in 
the weight of the two ingots, one poured with the colder 
metal weighing 5401b. while that poured hot weighed 
576 lb., making a difference of 36 1b. in the second case, 
which corresponds to a surplus weight of 6.6 per cent, 

Althoughin practical working all these circumstances 
are considered, yet casting ingots of a certain weight 
remains to a considerable extent guesswork, and the 
success mostly depends upon the good judgment of the 
workman who has to determine the comparative temper- 
ature of the steel while being poured and whether it is 
more or less porous. These observations explain why 
the weight of ingots as calculated at the rolling mill 
cannot be worked to in the steel works, and as ingots 
below the ordered weight are not accepted (as they 
would make the finished rails, &c., too short and so use- 
less), there is nothing for it but to cast all ingots too 
heavy, especially where it is considered too expensive to 
put ingots varying too much in weight on stock, and so 
wait for orders which they would suit. 

Bearing the above facts in mind Mr. Moro has for some 
time past been endeavouring to correct this long-felt 
inconvenience, andsto find a means by which the weight 
of an ingot can be known while there is yet time to 
correct it, or in other words to construct an apparatus 
which will weigh the ingots while they are being cast, 
so that the scale will indicate when to stop teeming. 
Such an apparatus Mr. Moro considers should in general 
fulfil the following conditions: 1. Its working must not 
interfere with the casting, and it must to this end be in- 
troduced underneath the moulds and be raised with the 
latter together. 2. It must be movable from one mould 
to the other, and it must in case of danger to the appa- 
ratus (as by leaking of the pouring hole, melting through 





of the bottom plate, &.) be removable entirely. 3. T 
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APPARATUS FOR WEIGHING STEEL INGOTS DURING TEEMING. 


DESIGNED BY MR. FERDINAND MORO, KLADNO IRON WORKS, AUSTRIA. 





c.d. 
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—— must be simple, perfectly closed and protected, | 
an 


still have all its parts easily accessible. Finally, it 
must, while having sufficient strength, still be as 
small as possible, so that there may be room for it in 
the pit without causing any material alterations in the 
latter, while it must be so placed as not to interfere with 
the other manipulations in the pit. 

This problem Mr. Moro considers he has solved in con- 
structing the apparatus which he has designed and 
patented, and of which engravings are given on the 
present page. Referring first to Figs. 1 to 5 it will be 
seen that in the arrangements there shown the moulds 
stand as usual upon bottom plates and these upon channel 
irons which are fastened to a baseplate common to 
several moulds, and in this manner there is sufficient 
room underneath the moulds to introduce a weighing 
apparatus. This consists of a lever or scale beam, ar- 
ranged as shown in Figs. 1, 2 and 3, the apparatus being 
mounted on a suitable carriage running on rails, the 
weighing gear being also capable of being moved laterally 
by means of a rack guided in a frame as shown, so that by 
turning the pinion which gears into the rack the platform 
of the scale can be run out under the ingot mould to be 
weighed, the toggle joint arrangement shown then 
enabling the platform of the scale to be at once brought 
up against the under side of the ingot mould so as to 
take the weight of the latter. Thus in this case instead 
of the body to be weighed being, as usual, placed upon 
the scale, the scale is raised underneath the body. 

After the man at the scale has given the sign that the 
required weight of metal has been run into the mould, 
the man that is pouring can immediately bring the table 
over the next mould without regarding the weighing ap- 
paratus, as before he has cast half the next ingot the 
apparatus will have been lowered, withdrawn, and 
brought under the mould now to be filled. It is evident 
that in this way the teeming of a charge is not delayed for a 
moment. The apparatus is closed perfectly, and so an 
accidental spattering around of the metal cannot injure 
itin any way, and for the same reason the man attending 
to the scale is protected by a shield. Should any serious 
danger threaten the apparatus the latter can bo with- 
drawn and removed immediately. The apparatus shown 
by Figs. 1 to 3 is especially arranged fer moving on a line 
of rails sunk below the level of the pit floor and outside 
the line of ingots, as shown in Figs. 4and 5. Fig. 4, 
however, also shows how a slightly modified weighing 
apparatus can be arranged on rails inside the line of 
ingots and on the level of the pit floor if desired. Mr. 
Moro advises that the apparatus should be placed between 
the moulds and the border wall of the pit, which wall for 
this reason must be put back about 24 in. Still where 
this alteration in © pit involves difficulties, other 





arrangements, to which we have referred, can be used. 
There may also of course be other variations in the mode 
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AY A 
of applying the apparatus, as for instance, at the Bessemer 
plant at Kladno, where this proceeding is in practical 
operation, a scale is used which is stationary, and which 
takes hold of the mould bottom plate from two sides. 
This is like weighing on two scales united into one. 
The stationary scale is used in this case, as the pit is so 
arranged that the moulds are run upon trucks, and the 
ladle remains stationary. The arrangement is shown in 
Fig. 6 from which it will be seen that on the platform of 
the mould trucks two rails are rigidly fastened, these 
serving for the mould plates to rest upon. In this 
manner room is made for the scale levers, which when 
the scale is put out of action are in the position shown in 
the figure by dotted lines, thus letting the bottom plates 
pass over them as the mould trucks are moved along. The 
train of mould trucks is so arranged that when a mould to 
be weighed arrives above the scale levers v, an exact ad- 
justment of the mould is not necessary if the bearing 
edges are placed at sufficient distances from each other. 
The truck being in place acock is turned and hydraulic 
pressure is brought underneath the plunger 2, which 
raises the main centre, and exerts a pull by means of the 
lever y (fixed at this time) on the connecting-rod =z. 
This raises the one-armed lever 0, and by it the bottom 
plate is (through the levers u and v and Jinks ¢) raised 
and brought in balance so that the weighing can proceed. 

We believe we have now given a sufficiently clear 
description of the apparatus, and we shall proceed to 
explain the manipulation of weighing. Before casting 
it is necessary to know the weight of the empty mould. 
This can be ascertained in different ways, either by 
making the moulds of one kind of the same weight by 
correcting the differences they originally show by shrink- 
ing on iron bands of different weight, or by marking the 
weight of each single mould in plain figures upon it, and 
from time to time weighing the moulds over again to ob- 
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serve any possible alterations in their weight. As the slid- 
ing weight on the scale beam or lever is put to mark the 
weight of the ingot to be cast, this beam is before and 
while pouring in a downward position, towards the end 
of the pouring, it slowly begins to rise until the play 
of the scale indicates that the block has been cast of 
the desired weight. Mr. Moro feared at first that the 
force of the stream running into the moulds might cause 
the beam to oscillate violently, thus injuring the exact- 
ness of the result. This fear proved groundless, and 
there has been no difficulty in introducing the apparatus, 
which has been regarded by the workmen as affording 
a welcome relief to the plan of casting to the chalk mark, 
and afterwards weighing the hot ingots. 

As a proof that this mode of weighing causes no 
delay to the casting, Mr. Moro states that in the above- 
mentioned works twenty-five and even thirty ingots for 
rails are cast from one charge, and so any delay in 
casting must be avoided, this delay being of more im- 
portance than at works where large ingots are run. 
Altogether, as we remarked at the commencement of this 
notice, the mode of working devised by Mr. Moro ap- 
pears well worthy of attention, and we shall be glad to 
hear the results of further experience with it. 


TRAM RAILS, 

We subjoin a section of a form of tram rail which 
has been recently patented by Mr. Henry Sharp, of the 
Bolton Iron and Bteel Company, and which possesses 
some very good features. As will be seen from our ¢n- 
graving the section of the rail is a deep inverted trough 
with wide bottom flanges giving a good bearing. Tho 
rail may be used either with or without the strip a 
which is inserted when it is desired to have a bearing 
over the whole width covered by the rail. The strip is 
held in placo by slightly rivetting over the lips of the 
recesses in which it rests. 


NN 








S 


Li 


Y) 
— 


Fig.2 


Ly 


Fig.?. SS 





eee Ql yy 








SS S 
ISON iti ZL PVs“ 

















As shown in Fig. 2, and by the dotted line on Fig. 1, the 
head of the rail on the inner side of the flange groove 18 
corrugated to give a foothold to horses, The section of the 
rail looks at first sight a difficult one to roll, but Mr. 
Sharp informs us that the rolling can be accomplished 
perfectly well. The rails are fastened together at the 
joints by the clips c, which can be made of either wrought 
iron or steel, and a piece of hard wood or an iron casting 
can be inserted in the space c projecting 4in. or 6 in. 
into each rail so as to keep the heads of the rails exactly 
in line. 
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Srr,—I read with much interest your report of the paper 


Mr. Joy before the Institution of Mechanical En- 


at the recent Barrow meeting on a ‘‘ New Valve 
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confidence as to their good qualities, and the great facility 

with which they can be adapted to almost any case. 
Between the years 1840 to 1850 a patent was taken out 

by a French engineer for a valve motion identical with that 


Fvg.#. 
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3 writing, you respecting it earlier. Havi haps more | patented later by Mr. Hackworth, and generally known by 
YREVE. One Sere, on the onstruction aud workingtof ‘this clase of | his name ; this contrivance, together with the Belgian valve 
To THE Epr10z OF ENGINEERING. ve motions than almost any one else, I can speak with | gear known by thenameof the Walschaert, may be looked 


upon as the'parents of the valve gears about to be described. 
In 1867 I made the first attempt with a gear similar to Mr. 
Hackworth’s, but with a curved slot, to eliminate the errors 
produced by the straight slot of Mr. Hackworth. This I 
used until 1874, when I designed the gear which was pub- 
lished in ENGINEERING, October 26,1877. The object of 
this type was to work the valves of locomotives without the 
use of return cranks or eccentrics, and tv substitute for the 
**slot motion” a system of radius rods, the slot motion not 
being adapted for locomotives on account of the great wear. 
This type has proved successful in every renuers and 
has been applied to over 100 locomotives ; this I think will 
suffice to dispose of Mr. Joy’s assertion that my valve 

Bai specially adapted to working light double-beat 

ves.” 

The skeleton diagrams annexed will show some modifica- 
tions of my plan in use or projected, but do not by any means 
include all the forms which this gear may assume accord- 
ing to the pu to which it may be applied. 

‘ig. 1is.a simpler form of the gear already published in 
ENGINEERING, but it is less easy to handle with the re- 
versing lever, consequently there is more strain thrown on 
the pr a panes an olen ie 3 somewhat whe pes Tees 
the side of greater simplicity ; Fig. 2 gear was app a 
chain locomotive with vertical pal Ay this gear seems to 
me to be identical with Mr. Joy’s; Fig. 3 shows the valve 
gear of a small marine engine worked with an eccentric, this 
is identical with Mr. Marshall’s; Figs. 4, 5, and 6 are 
for locomotives without working beams, the motion bei 
taken off a supplementary connecting rod; Figs. 7 and 
is a modification of Walschaert's gear, which I have much 
used for locomotives ; this type also gives a very exact distri- 
bution, and is useful when room is wanting for the develop- 
ment of the former types; Fig. 9 shows a modification of 
the above. i ‘ 

I will not intrude on your spaceto give details of the 
above valve , as by means of the description of my 
valve gear, which was published in ENGINEERING, and Mr. 
Joy’s paper, your readers will already be familiar with the 
properties of this class of valve motions. 

Tam yours .* 


> 
BROWN, 
Winterthur, September 20, 1880. 





MARSHALL'S VALVE GEAR. 
To THE EDITOR OF ENGINEERING. 
Sr1r,—I am sorry I did not notice at the time the de- 
scription of ~ F. C. Marshall’s single eccentric reversin 
escril port 
meeting of the Institution of Mechanical Engineers. A 
friend has pointed it out to me, and, as I believe it to be 
an excellent, useful arrangement, and hope co nen 
that in due time it will come to be very commo i, 
(in a somewhat modified shape), I would be obliged to you 
if you will allow me space to say that it is by no means 
new. It was invented seven or eight years ago or more by 
Herr Kaiser, of Berlin, who was then manager of the large 
Wohlertnschen Maschinenbau-Anstalt. In 1873 the design 
was worked out and perfected in the drawing office of these 
Berlin works by myself and a fellow draughtsman. It was 
applied to horizontal land engines, and arranged so that 
the cut-off was controlled by the governor. As the ar- 
rangement of Herr Kaiser’s is not quite the same as 
that of Mr. F. C. Marshall’s, although the principles of 
the two are identical, you may perhaps think it would 
interest your readers to insert the accompanying sketch of 
Kaiser’s. 


g 
valve gear i in your re of August 13 of the 











_ The radius rod c swings on the pin in the block 6, which 
is moved to different positions in the small guide bars 
shown by the governor through the medium of the rod a. 
The horn d is cast (or forged) along with the one-half of 
the eccentric strap. The horn e is part of the other half of 
the strap, and to it is jointed the rod f, which at its other 
extremity is attached to the slide valve spindle. The effect 
is an extremely rapid closing of the steam ports. The gear 
gave great satisfaction on the ose to which it was ap- 
plied. The perfection of the distribution depends al: 

upon the right proportioning of the length c and d to the 
throw of the eccentric, the choosing of the proper 
mean positions of e,d,c, and b. When rightly designed, 
the forward and strokes have ewactly correspond- 
ing distributions of steam for all grades of expansion, and 
the lead also remains constant. I cannot see that Mar- 
shall’s gives the rapid cut-off that Kaiser’s does, nor 
should I imagine that it can be made to give back and for- 
ward strokes so exactly equal for different degrees of ex- 
pansion. As we were making it in Berlin seven years ago, 
it was, as in the above sketch, arranged to be controlled by 
the governor, and not for reversing; but it can also be 


arranged as well for eae, ‘i 
ours truly, 


Rosgrt H. Smiru. 
Battersea Iron Works, Queen’s-road, 8. W., 
September 26, 1880. 
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THE UTILISATION OF PEAT. 
To THe EpiTor oF ENGINEERING. 

Srr,—Mr. —_ Vassard’s —— upon the eae - pn 4 

t for manurial purposes displays an example o w 
Cheervation and correct wedelees so far as physical facts 
go, but which will prove almost entirely useless upon 
economic grounds. s 
According to , it may be concluded that he is 
right in his observation that the vegetable acids contained 
pt ps will in time dissolve mineral tribasic lime phosphate, 
80 ace a soluble res be Also that dry 
peat will absorb the waste liquid manure of stables, 
cow-houses, &c., and to some extent fix the ammonia. If 
the peat is made into charcoal, this latter property is 
greatly exalted, but in this there is nothing particularly 
Se oor Cae SS wes Seen to - agri- 


ts. 

The first-named quality has not been yet brought before 
the farmer’s notice, unless the Aberdeen experiments with 
undissolved ground phosphate may be taken as an illus- 
tration of the solvent action of acid reactions in the soil 
upon tribasic phosphate of lime. The main objection to any 
farmer troubling himself about applying peat as a solvent 
for mineral phosphate, or peat asceal as a carrier of 
manure products, is the Ne valid one, “‘ cost,’’ and it is 
also far away more probable that even on peat soils the 
application of dissolved phosphate will be more efficacious, 
far away, than that of ground mineral phosphate; to 
apply it on d and lumpy would be most wasteful, as 
may be well imagined. 

here may be some consideration due to the ater 
staying _— of ground mineral on very porous soils, but 
n me is better in this respect even counting the 
_ price, for this certainly will dissolve or become 
cacious in a given time, and the nitrogen it contains 
repays the extra cost. 

Owing to the cheapness of sulphuric acid the difference 
between ground mineral and dissolved phosphate is so small 
as to be inconsiderable considering the respective efficiency 
of the articles. The fact is, that ‘‘ labour saving’’ is now 
the farmer’s chief consideration, and he finds from experience 
that manures, ready pre and at the manu- 
factories specially devoted to this work, reduced now in 
price by the fierce competition amongst the ‘‘ limited com- 
ponies, ’ needing nothing but —- and sowing on the 

eld, are the cheapest and most efficacious means of im- 
parting the necessary fertility to the land. 
W. WALTHEW. 

Pheenix Chambers, Liverpool, September 27, 1880. 








TORPEDO BOATS, 
To THE EpiTor oF ENGINEERING. 

Str,—We readily acknowledge with you that to Messrs. 
J.I. Thornycroft and Co. is due the credit of having first 
built high-speed steam launches and torpedo boats. We, 
amongst other builders, have much profited by their expe- 
rience, but having adopted different proportions from 
theirs in our boilers and engines, we think it may interest 
your readers to compare the results of our boets with those 
already published. 

We have built and delivered over to. our Government 
eight first-class torpedo boats, viz., five fitted with spars, 
one with a submerged tube, and two with two tubes above 
water. The results of the official three hours’ trials (the 
only trials that are to be relied upon) with fall equip- 
ment, are given in the following Table. These trials were 





of steaming 1000 miles at 12 knots; but still more im- 
portant is it to be able to realise the trial speeds with ordi- 
ineers and stokers, and it is now an 

this is the case with our boats. 


nary engin Ww. 
fact that 
may be accounted for by the great 


These advan’ 
heating surface of our boilers (780 
number of revolutions of the engines (from three-fourths to 
two-thirds of that of the En fs h boats), and also by the 
design of the engines and hulls. Although our boats are 
heavier by three to four tons than the English ones, the 
same speed is attained much more easily. 

When the different navies of Europe will have to man 
60 or 80 torpedo boats, exclusive of their ordiaary fleets, 
it will be of very small moment whether these boats have 
or have not once been pushed up to 22 knots for a few mi- 
nutes ; no jockeying will then be possible, and a great 
fall in the trial speeds must be expected, unless these have 
been obtained in a thoroughly practical manner. 

We are, Sir, yours truly, 
AveusTIN NORMAND AND Co. 

Havre, September 27, 1880. 





To THE EDITOR OF ENGINEERING. 

S1r,—I have read with very'great interest the description 
of Messrs. Thornycroft’s torpedo launch in your last two 
issues, looking as I do on this class of naval architecture 
and marine engineering as embodying perhaps the greatest 
achievements and highest rate of performance to which 
science and practice have yet attained. Messrs. Thorny- 
croft deserve universal thanks for allowing details of one 
of their finest examples to be published in your widely cir- 
culated journal. It is, however, to be regretted that there 
are some omissions in these details which to a considerable 
extent detract from their interest and usefulness, and I 
feel assured it only requires to be put before them, for 
them to supply the want. 

1. In this p he of engine the forced draught is obtained 
by means of a fan worked by a separate engine, but no in- 
formation has been given as to the size of the fan and fan 
engine, or the power or quantity of steam that is thus ab- 
sorbed, in order that a comparison might be made as to the 
relative efficiency and economy of this method of draught 
as compared with the exhaust blast of non-condensing 
engines. There is little, if any, reliable information pub- 
lished of the power absorbed in obtaining a draught by this 
means ; Messrs. Thornycroft would, therefore, confer a 
great boon on the profession by supplying the want, which 
they could so easily do in connexion with the information 
they bave already supplied. 

2. I had expected the rate of combustion would have 
been higher than that noted, the highest being often sur- 
passed in locomotives, but it is probable the rates given 
are not the oo of Messrs. Thornycroft’s practice. As 
I understand Messrs. Yarrow and Co. have burned in some 
of their examples as much as 150]b. of coal per foot of 
grate. If this rate were obtained with the examples given, 
it points to a higher rate of speed, though with an increased 
rate of expenditure. 

3. It would be exceedingly interesting to have the weight 
of the engines complete, the boiler, and the water it con- 
tains, of the example given, in order that the greatest ratio 
of horse power to weight now attained to in this class of 
machinery may be put on record. Also, although it is per- 
haps drawing too much on the liberality of Messrs. Thorny- 
croft to suggest the obligation they would confer if they 
could give the weights and consumption of their non-con- 
densing engines developing about the same power to admit 



























































made after six runs over the measured mile, giving the | ot @ comparison of ¢ y in the matter of weight of the 
speed per revolution. two classes of machinery. 
MeEans OF THE THREE Hours’ Orricrat TRIALS. 
ale | sg | 
= £ 3 a ° 
4 a 3 om 
: — Dimensions. |Date of Trial.|Speed 4 |. és ES | Kind of Coal 
z —_— 
E pslas}ta| 2 | 23 
“ S718 <4 's] 
ft. ft. knots.| Ib. | in. in. Tb. 
20) Fitted with star torpedoes -| 89.0 by 10.10 | Sept. 23, 1878} 18.27 | 123 | 244/313.11 |notrecorded) 1850 Nixon's. 
21 Do. do. Do. March 3, 1879 | 19.42 | 123] 26 [339.22 33 1250 Do. 
27|Fitted with one Whitehead submerged April 22, 1879 | 18.338] 119 | 274/336.52 2.0 1010 Do. 
launching tube ... eee ese .. {103.0 by 10.10 
41| Fitted with two Whitehead launching) March 10, 1880) 19.316) 124 | 283/325.20 3} 1200 | Anzin briquettes. 
tubes above water one eco «| 89,0 ,, 10.10 
42 Do. do. Do. Feb., 23, 1880 | 19.882] 122 | 284/323.66 3.0 1290 Do. 
47|Fitted with spar torpedoes Do. June 16, 1880 | 18.593) 118 | 27% 307.77 1 1170 Do. 
48 Do, do. Do, July 12, 1880 | 19.710) 126 | 283 /313.72 2 1250 | Cory's Merthyr, 
49 Do. do. Do. Aug. 27, 1880 ane 128 374/824.36 | 2 1250 Do. 





The engines are the same in al] the boats, compound, two cylinders. Diameters 12 in. and 20} in., stroke 15. in. 


The differences in speed may be accounted for by diffe- 
rences in the weather, and in the cleanness of the bottoms. 
In all these boats the propeller is enclosed by the stern- 
post and keel, and placed before the rudder, which was a 
condition of the contract Lm { injurious to speed. 

Two things are to be noted in the above trials. 1. The 
small consumption of fuel (2 Ib. per incicated horse power 
at full power), about two-thirds that of similar sized 
Thornycroft and Yarrow boats, tried at the same time, 
and with the same speeds. 2. The small air pressure re- 
quired, nearly one- of that in the English boats. 

It is difficult to overvalue the importance of this com- 
paratively easy steaming. The advantage of having 50 per 
cent. more fuel on board is certainly t, especially when 
Governments are desirous of having torpedo boats capable 

* The mean three hours’ trial s: of the twelve first- 
class Thornycroft lo » delivered at Cherbourg 








from May, 1878, to July, 1879, was 18.80 knots, and that 
of the two Yarrow boats, delivered at Brest in October, 
1879 (with no torpedo gear on board), 19.77 knots. 





The great interest these few additional iculars would 
confer on the others, so liberally placed before the public 
by Messrs. Thornycroft, is my only excuse for suggesting 
that taey should be approached with this request. 


Yours faithfully, 
September 28, 1880. Burra Mistry. 
THE LIVERPOOL AND MANCHESTER 
RAILWAY. 








To THE Epiror oF ENGINEERING. 

Srr,—In connexion with the early Liverpool and Man- 
chester Railway documents, the contents of which you 
published last week, the following may be of interest to 
your readers, as referring to a period considerably earlier 
than the time-table there given. 

On September 16, 1830, the first day on which the rail- 
way was open to the public, a train started in the morning 
from Liverpool with 130 passengers, performing the journe 
in 1 hour 32 min., exclusive of two stoppages, and return 
from Manchester in the evening in about the same time. 





—_ feet), the small | 


On September 17, there were three trains each way, 
starting from Liverpool and Manchester at 7 a.m., 12 noon, 


ledged | and 4 p.m., the fare being 7s. This arrangement continued 


till the end of the next week, when, in the papers of Sep- 
tember 25, the directors advertised that in addition to the 
above trains, which were first-class only, second-class 
trains would leave at 10.30 a.m. and 2.30 p.m. The second 
class fare was 4s., and the journey occupied 3 hours, 
whereas the first-class trains were 2¢ hours on the way. 
On Sundays a second-class train started at 6.30 a.m., and 
a mixed train of first and second class at 4 p.m. 

The first goods train on the line was drawn by Stephen- 
son’s “ Planet,’’ on December 4, 1830. It accomplished 
the 34 miles in 2 hours 50 min., the train, exclusive of 
engine, weighing 80 tons. 

note also that this same ‘‘ Planet,’’ on November 23, 
1830, ran from Liverpool to Manchester in an hour, stop- 
ping two minutes on the way to oil. The engine was 
running light, having to be at Manchester by 9 a.m. to 
fetch a train of yoters to the Liverpool election then in 
progress. Yours, &c., 

W. B. WoRTHINGTON. 

Manchester, September 28, 1880. 








DAVERIO’S ROLLER MILL, 
To THE EpITorR oF ENGINEERING. 

Srz,—In your number of the 24th inst. you were good 
enough to print a notice of my Patent Roller Mill, 
Daverio’s. 

Will you allow me to correct two mistakes, viz : 

1. Mr. Daverio’s address is not of Oerlikon, but of 
Oberstrass- Zurich. 

2. These mills have never been made by Messrs. Ganz 
and Co., put they did pay royalty for the right to use our 
patent cross ‘feed channels, which enable us to attain 
with three rollers the same quantities of work as other 
mills obtain with four rollers, consequently with a smaller 
expenditure of power. Yours truly, 

. HENRY Simon. 

P.S. I would also point out that since the data, upon 
which your article is based, were supplied to you, the pro- 
cess of granulating has been much improved, so that 
semolina and flour are removed from the bran by the rollers 
alone much more completely than mentioned in your article, 
nowhere near five per cent, being left on for removal by 
the detacher or otber means, if desired. 

Manchester, September 29, 1880. 





CRANKSHAFTS AND BEARINGS FOR 
MARINE ENGINES. 
To THE EDITOR OF ENGINEERING. 

S1z,—In your issue of November 28, 1879, you were 
good enough to insert a letter of mine calling attention to 
the ible failure in marine crankshaft bearings through 
the heavy percussive strains which must be communicated 
to them by the rapidly moving parts of large vertical 
engines, and suggesting an elastic material being interposed 
in such a way as to deaden the impacts of the moving parts. 
If it is once allowed that the frequency and force of the 
percussions are sufficient to crush the brasses slightly where 
most directly subject to the blows, it appears probable 
that—as the crankshaft is always slightly smaller than the 
brasses in diameter—a distortion may take place, and that 
the bearing will rise slightly from its seat, and so throw 
its sides against the shaft. A simple experiment may be 
made by pinching a piece of brass or lead in the vice 
between a round and flat piece of iron when the ends will 
be seen to rise. Of course when dealing with such delicate 
adjustments as bearings where the whole movement of the 
brass may only amount to an extremely small quantity, it 
can only be spoken of as a possibility, but the movement i 
it exists will account for some matters observed sometimes. 
If the foregoing action takes place the brass will, in addition 
to being thrown against the shaft, increase in circumference 
somewhat, and it will account for the slackness sometimes 
observed on readjusting a- bearing which has heated, and 
has been slacked. At the same time the deeper packing 
pieces now often fitted would seem to better secure the 
brasses against closing upon the shaft (independently of 
the side clearance which they are supplied to give) as by 
being extended further down the brass, they will more 
directly oppose any motion of the brass tending to close it, 
than if fitted so as to agree more nearly with the crank 
centre. The principal difficulty in discussing any change 
of figure in bearings, is that any change of form or dimen- 
sion is naturally attributed to wear which is always 
present in a ing. ; : 

Engineers too do not care to admit that their bearings 
have heated, as it is always attributed to want of attention 
or fault in design, more often the former; but is this 
necessarily the case if the foregoing remarks apply P 

With regard to crank-axle failures, Mr. J. J. Birckell, 
in your issue of October 10, 1879, p. 288, called attention 
to the increase of durability which may attend an elastic 
crank-axle as compared with a rigid one for locomotives, 
and his remarks can be referred to by any one interested. 
It is well known that marine crank-azles do break, and 
there is sometimes a strong family likeness in the 
fractures, at the commencement of the same at all events, 
and they are generally referred to the mode of piling, but 
if the same features show themselves in steel axles which 
are not piled, the entire blame may not be due to the forge- 


man. ‘ 

Many familiar examples may be quoted showing that a 
little Casticity conduces greatly to strength, the relative 
value, for instance, of —_ and Nga teeth - — is 

d to bear a proportion much in favour of the 

(Box on Mill Guasieg, “ .” page 27). In the last letter, too, 
attention was called to the great rigidity but absence of 
elasticity given to the permanent way by early railway en- 





gineers, in some instances where chairs were laid on stone 
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sleepers, and the results were mentioned. The difference 
is readily noticed between the blow direct of a hammer and 
the blow which is transmitted by a copper hammer, and again 
between that transmitted by a copper and a wooden drift, 
the hammer being wielded wit the same force in all cases ; 
but in all our marine engines extreme rigidity of parts 
seems aimed at, notwithstanding that the axles, connecting 
rods, &c., are subjected to the reciprocating action of 
weights many times heavier in some cases than the 
hammers that made the forgings. Does it not appear 
reasonable to introduce a slight amount of elasticity in con- 
nexion with the bearings? The idea was familiar to our 
old millwrights, who generally packed their pedestals on 
wood when any vibration or knocking was ex 
I an, Sir, faithfully yours, 


DuPLeEx. 
London, September 25, 1880. 








WATER SUPPLY IN BOILERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—There is a difference of opinion between my engine 
tenter and myself on the following question, and on 
making inquiries I cannot find any decided opinion on 
either side, and therefore as it is one which affects 
the labour of the man and pocket of the master, we 
thought you might perbaps find a corner in ENGINEER- 
ING for the following, so that we might have the opinion 
of some one acquainted on the matter. Question: Is 
it not cheaper, say in a week’s working, to have water 
feven no hotter than can be obtained direct from the con- 
denser) continually being pumped into the boilers all day 
and keeping the water half way up the gauge glass than 
just pumping in enough now and again to keep it a quarter 
up the glass (knowing that even when at the bottom of 
glass there is 3 in. of water on the tubes), and also does it 
not follow that the mere fact of having more water in the 
boilers imply the making of less steam and hence the saving 
of coal? Yours truly, 


Cc. 
[The question put by our correspondent does not admit 
of a general answer. The mere fact of there being more or 
less water in the boiler in no way affects the quantity of 
coal required to evaporate a given quantity of water, but 
some boilers which are deficient in steam space give off 
much drier steam when worked with the water low than 
when worked with it half way up the gauge glass, and in 
such cases there is, when working with the water low, a 
direct reduction in demand made upon the boiler, the 
engine using a less amount of steam when the latter is dry. 
As regards the adjustment of the feed, it is better to keep 
the supply steady during all the time that the boiler is 
doing regular work.—Ep. E.] 








WROUGHT-IRON CHIMNEYS. 
To THE EDITOR OF ENGINEERING. 

S1r,—In your paper of the 17th is a letter about wrought- 
iron chimneys signed R. M. Bancroft ; we beg to say there 
is one erected 100 ft. high made of boiler plates 3 ft. deep 
by 4 in. and 6 ft. diameter at Mr. Robert Heath’s, Tun- 
stall, lined inside with bricks. It stands remarkably well ; 
2 years ago we tarred it down and found the plates not at 
all rusty. It was made on the ground, then reared up just 
as it stands. Bricks inside in good condition, dusty, but 
no soot at all, 16 puddling furnaces run in , stack 
some 15 yards away from them. We shall be glad to give 
you further information if required. 

Yours respectfully, 
8S. Brown AnD Sons. 
Viaduct Arches, Wicker, Sheffield, Sept. 23, 1880. 





THE MONONGAHELA BRIDGE. 

WE publish a two-page engraving this week as well as 
engravings on page 274 of an important bridge designed a 
short time since by Mr. Joseph M. Wilson, of Philadelphia, 
for the Pittsburgh, Virginia, and Charlestown Railway to 
cross the Monongahela river, at Port Perry, near Pitts- 
burgh, Pennsylvania. We shall publish further drawings 
of the works in an early issue, and shall defer its descrip- 
tion until then. Meanwhile we should state that we re- 
produce the drawings of this bridge by permission, from 
the Transactions of the Institution of Civil Engineers. 





Tue Late Mr. Epwarp Macxenziz.—Mr. Edward 
Mackenzie, of Fawley-court, Henley-on-Thames, has 
passed away at the age of 70. He had a severe paralytic 
seizure about four years ago, but he recovered from this, 
and was in the enjoyment of good health until three weeks 
ago; upon returning from his estates in Scotland, he was 
visited with a renewal of the seizure. His system had been 
too much shaken to resist this second attack, which ended 
fatally on Monday last. He was the youngest son of the 
late Mr. Alexander Mackenzie, C.E., of Fairburn, in Ross- 
shire, and was twice married ; first, to a Miss Dalziel, of 
the Craigs, County Dumfries ; and secondly, to Miss Ellen 
Mallett, who survives him. He leaves behind him a 
colossal fortune, made as a civil engineer and contractor. 
He was a man of mark in connexion with his elder brother, 
the late Mr. William Mackenzie, and the late Mr. Brassey, 
in the early and palmy days of the railways, they a e 
contractors for gigantic works in France and England 
They were all men of great administrative powers. Mr. 
Mackenzie lived for a quarter of a century at Fawley-court, 
which estate he purchased on retiring from business. The 
house abounds with valuable paintings and works of art; 
it was built by Sir Christopher Wren after the demolition 
of the former mansion during the great rebellion. Mr. 
Edward Mackenzie was a magistrate and deputy-lieutenant 
of the county of Oxford, and served the office of high 
sheriff of that county in 1862-3.—Times. 


*| traffic and the requirements of the two 





NOTES FROM SOUTH YORKSHIRE. 
’ SHEFFIELD, Wednesday. 

Improvements at the Leeds New Station.—Extensive as 
have been the a recently effected at the joint 
station of the North-Eastern and London and North- 
Western Companies in Leeds, it appears that they have not 
yet been completed. The great increase of passenger traffic 
demanded a larger addition to the platform accommodation, 
and this having been made, attention has been turned to 
further providing for the public convenience. A large 
number of additional offices are to be built, and the station 
will be then one of the most complete and commodious in 
the county. 


Proposed Public Baths and Wash-houses for Leeds.—It 
is schahie that at its next meeting the Leeds Town Council 
will be asked to reconsider the question of providing public 
baths and wash-houses for the borough. The result will 
probably be that the council may be asked to vote a sum 
not exceeding 65001. for the erection of baths and wash- 
houses, the plans for which, it is said, show many improve- 
ments upon those first proposed. 


Cleethorpes Improvements.—In relation to the pro 
improvements at Cleethorpes, it is stated that the - 
chester, Sheffield, and Lincolnshire Railway Com have 
expressed their willingness to extend their line further in 
the direction of the pier, if the inhabitants deem it desir- 
able, making the station Me on to the road leading down 
to the sands from the Dolphin Hotel. Such an sion 
would no doubt conduce to the convenience of visitors, 
= — be made to improve the general appearance of 

e place. 


Proposed New South Yorkshire Railway.—The pro- 
spectus has just been issued of a proposed new line of 
railway to run from Rotherham to Bawtry, a distance of 
fifteen miles. The list of promoters contains twenty-one 
names, and is headed by those of the Right Hon. the Earl 
of Scarborough and the Viscount Lumley. The others are 
the principal residents in the districts to be served by the 
line. The capital of the railway is to be 250,0001., divided 
into 25,000 shares of 101. each. The promoters state that 
the proposed railway is intended to supply a want of com- 
munication long felt to be desirable, and to place the dis- 
tricts of Whiston, Wickersley, Maltby, Roche Abbey, Tick- 
hill, Harworth, Plumtree, Bawtry, and Hornby, and 
their rich mineral wealth, in direct communication with 
the systems of the trunk lines of railway on the east and 
west. Perhaps no district in the United Kingdom offers 
within a length of fifteen miles so many distinct and natural 
sources of wealth. The proposed railway would afford 
facilities for developing the valuable beds of the noted 
Rotherham red sandstone at Whiston, and at Wickersle 
the ‘‘ Wickersley grit,’’ which is 8o largely used for grind- 
ing purposes. ‘I'he district is an entirely unopened one for 
railway convenience. 

New Reservoir at Halifar.—Royle’s Head reservoir, 
which is a service reservoir intended to supply the district 
west of Queen’s-road is completed. It holds about six 
million gallons, and has cost some 70001. Mr. Parkin has 
been the engineer, and Mr. J. Brook the contractor. The 
reservoir was brought into use on Tuesday, when the valve 
for supplying the town was opened by Alderman Long- 
bottom, chairman of the Water Works Committee, and that 
through which comes the supply, from Fly reservoir was 
turned by the mayor (Alderman Barslow). 





NOTES FROM THE SOUTH-WEST. 

Mevagissey.—T he drainage works at Mevagissey, planned 
by Mr. R. H. Williams, C.E., a member of the St. Austell 
Board of Guardians, to which objection is entertained by 
the ratepayers of Mevagissey on account of the cost, have 
been discussed by the Board. It was determined eventually 
to call in Mr. Henderson, C.E., of Truro, to report on the 
matter. 


Newport.—The shipments of coal last week were not up 
to the average, the Abercarn Colliery stoppage having 
affected the quality, but shippers, as a rule, have not had 
room for complaint as to want of orders. Prices are un- 
changed. A e quantity of iron ore has come in during 
the week. The value of this article does not improve. Last 
week’s exports comprised 10,932 tons of coal, and 1250 tons 
of iron, while the imports included 16,646 tons of Bilbao 
ore, and 6466 tons from other ports. 

Water Supply of Stroud.—In 1875, the Stroud Water 
Company obtained an Act for supplying water to that 
town. No steps were taken under it till this summer, when, 
a few days before the Act expired, works were energetically 
commenced under a new directorate and staff. A-large 
well has been sunk at Chalford, from which 13,000 gallons 
per hour are pumped, and a few houses have been con- 
nected to savethe Act. It is intended to construct a ee 
reservoir at Minchinhampton, from which the who 
borough will be supplied at a cheap rate. 


Bedminster Bridge.—Mr. Howard, the engineer of the 
Bristol Docks, has prepared a report for the information of 
the town council, on the subject of Bedminster Bridge. 
He considers the structure capable of bearing any direct 
weight which would be placed upon it (though it is, like the 
old Bath bridge, liable to destruction from a lateral shock) ; 
but he thinks the bridge is insufficient for the present 
 communi- 
ties which it connects. The remedy is obviously a new 
bridge. 

Ashton Vale Iron Company (Limited).—A meeting of 
the proprietors of this company was held at Bristol on 
Thursday. Annexed is an extract from the report pre- 
sented on the occasion by the directors: ‘‘ The directors 
re; to inform the shareholders that, after payment of 
debenture and other interest, the loss on the operations of 


the company for the financial year ending June, 30, 1880 
amounts to 20871. 0s. 11d. A considerable portion of this 
sum is due to the expenses attending the restarting of the 
furnace, and to repairs and renewals effected thereat by 
the newly appointed furnace manager, Mr. H. W. Marsh, 
in connexion with various improvements which he has in- 
troduced in order to fit it for the manufacture of the highest 
quality of pig-iron. The furnace was lighted in May last, 
and has turned out a — superior class of iron, but the 
unsettled state of the mar! oh han not yob permitted it to be 
disposed of at remunerative prices. The directors have 
succeeded in obtaining from Sir G. Smyth, in consideration 
of the continuously character of the coal measures 
at South Liberty, an abatement of 3d. per ton on his coal 
royalties, both at Ashton and South Liberty, for a period 
of five years from the 30th June, 1879.”’ 


Grangetown Iron Works.—These long s t works 
have been restarted under the name of the New Penarth 
Steel and Iron Company. The proprietary consists of eight 
—— of considerable influence and standing in the 

idlands. The ing director is Mr. J. H. Knowles, 
late of the Oatfield Works, Cwmbran. The works have 
started on merchant and tin bars, for which they have 
already some good and substantial orders on their books ; 
but later on, if prospects improve, the intention is to lay 
down plant for making wire. 


_ Cardiff.—A good supply of tonnage, and the con- 
tinuance of an improved demand, have kept shippers well 
employed, the collieries having worked regularly during 
the week. Prices remain firm but stationary, buyers being 
still able to supply their wants without much difficulty. 
The patent fuel market gives signs of continued activity, 
and house coal is in slightly better request. The import 
iron ore trade is still stagnant. Last week’s shipments 
from Cardiff comprised 99,729 tons of coal, 6249 tons of 
iron, copper, and tin plates, 249 tons of coke, and 2743 tons 
of patent fuel. The imports recorded included 12,178 tons 
of Bilbao ore, and 2657 tons of iron ore from other sources. 


Llanelly Harbour Commissioners.—A special meeting 
of these commissioners was held on Saturday. It was 
agreed that a committee should be appointed to select an 
engineer, and it was further decided that the committee 
should prepare a list of points to which the engineer's at- 
tention should be drawn in regard to the improvement of 
the approach to the harbour. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and there 
appeared to bea great deal more animation than there was 
last week, Messrs. Connal and Co., the warrant store- 
keepers of Middlesbrough, had a stock of pig iron in store 
amounting to 97,000 tons, which was an increase of 2055 
compared with the previous Tuesday. The Glasgow stock 
yesterday stood at 473,000 tons. Very little business was 
done. The Coane market in the early part of the da; 
was firmer and Middlesbrough responded to the upwa 
tendency, No. 3 Cleveland being quoted 38s., but later on 
Glasgow was weaker. To-day the feeling is again better. 
The total production of pig iron is certainly very large and 
the bears are anticipating that however good the shipments 
may be it will be fonnd that ers’ stocks will increase 
and that consequently | regen will be kept down. As a 
matter of fact, many of the makers have sold a good deal 
of iron at the recent low quotations. 

The Finished Iron Trade.—There is no improvement 
in the finished iron trade and prices are weaker. Iron- 
founders are receiving more inquiries but quotations are 
still low. 

Engineering and Shipbuilding.—Both these industries 
continue actively engaged. On the northern rivers there 
is still a very considerable amount of work in hand. Re- 
cently some fine steamers have been launched on the Tyne 
and the Tees. 

The Coal and Coke Trades.—There are indications of 
improvement in the fuel trade. Several collieries which 
have been working irregularly are now in fall operation. 

The Ironstone Mines.—Throughout the Cleveland dis- 
trict the whole of the mines are working satisfactorily. 
The men adhere to the sliding-scale arrangement, but it is 
rumoured that as soon as the time expires for terminating 
the arrangement they will not renew it. 





ScHout or ArT Woop Carvina.—We are requested 
to state that free ype > in both the day classes and 
the evening classes of the School of Art Wood-Carving at 
the Royal Albert Hall, Kensington, are at present vacant. 
These studentships are maintained out of funds provided 
by the City and Guilds of London Institute for the advance- 
ment of technical education. Forms of application and 
prospectuses of the school may be obtained by letter ad- 
dressed to the secretary, School of Art Wood-Carving, 
Royal Albert Hall, Kensington, S.W 


Steam Hammers AT THE Union Works, Dorr- 
MUND.—In the course of our recent description of the 
Union Works, Dortmund (vide page 210 ante), we men- 
tioned some fine steam hammers with wrought-iron frames 
made by Messrs. Thwaites and Carbutt, of radford. With 
reference to these hammers we have received a note from 
the Markische Maschinenbau Anstalt, stating that the 
hammers in question are of their standard type, and were 
built from drawings supplied by them to Messrs. Thwaites 








and Carbutt. 
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BRIDGE OVER THE MONONGAHELA RIVER, NEAR PITTSBURGH. 


MR. JOSEPH M. WILSON, ENGINEER, PHILADELPHIA. 


(For Notice, see preceding Page.) 
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NOTICE TO AMERICAN SUBSORIBEBS. 

We beg to announce that we: have appointed Mr. Lenox 
Smith, 46, Pine-street, New York, the sole agent for Enai- 
NEERING in the United States, and all subscriptions for the 
United States will in future be payable to him. Mr. Lenox 
Smith is also prepared to receive advertisements for ENGI- 
NEERING, and will afford full information as to terms, &c.,on 
application. The annual subscription for ENGINEERING de- 
livered post free in the United States is 10 dols. U.S.currency 
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NOTICE OF MEETING. 
Society OF ENGINEERS.—On Monday, the 4th of October, a 
aper will be read ‘On Modern Steel as a Structural Material,” 
y Mr. W. Worby Beaumont, Assoc. M.I.C.E. The chair will be 
taken at half-past seven o'clock precisely. 








The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQUIRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indewetl and placed wnder the care of an 
attendant. 
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PATENTS. 

Some months ago Mr. James Howard, of Bedford, 
asked a question in Parliament relative to the possi- 
bility of the Patent Office affording greater facilities 
to inventors, and the very numerous class interested 
in inventions, by modifying and extending their 
bi-weekly journal, and especially by issuing brief 
abridgments of the specifications published each 
week, with the illustrations necessary to render such 
abridgments useful, ‘That such a publication would 

of immense value cannot be disputed, and it is 
equally certain that the Patent Office has ample 





funds at its disposal to produce such a publication. 
Its official journal, published on the ‘Tuesday and 
Friday of each week, contains a certain amount of 
useful information, as regards applications for pa- 
tents, notices to proceed, specifications issued, and 
so forth ; but this is only a small part of what is 
required by inventors who have hitherto been com- 

lied to consult the published specifications if they 
Fesired to obtain any detailed information concerning 
an invention in which they are interested. This 
proceeding involves always a certain amount of 
trouble, and for persons residing in the provinces or 
abroad, more or less of delay and expense. 

In order, as far as possible, to supply a means by 
which all interested in patent questions may be able 
to keep themselves , from week to week, with 
the progress of invention in this country, we have 
determined to issue in each number an illustrated 
patent record, which will contain such informa- 
tion as will be of most value and interest. The 
record will comprise lists of: 1. Applications 
for letters patent. 2. Grants of provisional protec- 
tion, 3. Inventions protected by deposit of com- 
plete specifications. 4, Notices to proceed. 5. Pa- 
tents sealed. 6. Specifications filed, 7. Stamp 
duties - 8. Patents become void by non-pay- 
ment of duties. 9. Applications for prolongations, 
oppositions, disclaimers, &c. The information will be 
arranged in a tabular form as being most compact and 
convenient for reference, and we believe it will be 
seen that the summary we have given comprises all 
the particulars required concerning current patent 
business, Accompanying this will be abridgments 
of all specifications issued from week to week, these 
abridgments being framed with a view to their 
being in all cases sufficiently descriptive to give a 
clear idea of the nature of the patent. The abridg- 
ments we publish this week will convey a fair idea 
of the way in which we shall deal with this part of 
the work. Inventions relating to subjects quite 
outside the scope of this journal are referred to very 
briefly, and, indeed, are only noticed at all in 
order to render the publication complete, The more 
important specifications are abstracted at greater 
length, and the claims are summarised, while very 
numerous illustrations are added to show the nature 
of the invention more clearly than mere description 
could do. So complete a record must necessarily 
occupy a considerable space, and we shall, therefore, 
enlarge the paper permanently, in order to render it 
an additional feature, and not a substitution for other 
matter. 





THE EDUCATION OF TELEGRAPH 
ENGINEERS. 

Wuat does a telegraph engineer or electrician re- 
quire to know and how is he to gain the knowledge? 
is a question that is not easily answered. Electrical 
engineering embraces now so many branches that 
the requirements for one part have a very remote 
connexion with those for some other. Thus, taking 
first telegraphy ; the engineer or superintendent of 
a district of the postal telegraphs may be taken as 
a fair type of a land oleae engineer. He must 
evidently be conversant with the construction of 
land lines both overground and subterranean, and 
with the working and construction of all the instru- 
ments used in the postal system, such as the Wheat. 
stone automatic, the single needle, sounder, Morse, 
&c., and must have a good knowledge of batteries 
and of the modes of testing used in the Post Office. 
So far most of this knowledge can be gained by a 
clerk rising up in the department if changed from 
office to outdoor work occasionally, but to fulfil the 
position thoroughly he should also have a good 
theoretical knowledge of electricity, which neces- 
sitates some knowledge of mathematics, and he 
should also have some acquaintance with chemistry. 
A knowledge of these subjects cannot so easily be 
gained, except by men of great determination and 
energy after school has once been left, and thus if 
lads enter the service as early as fourteen or fifteen 
it is difficult to see how the majority can hope for a 
chance of obtaining the necessary knowledge to fill 
properly the post of engineer to a large district, 
Some of the evening classes at schools and insti- 
tutes may help to a general knowledge of mechanics 
and natural philosophy, but the hard groundwork 
of mathematics on which a true knowledge of 
electricity stands, we fear cannot be thus acquired. 
If, therefore, the engineering staff of the Post Office 
is to be thus recruited from the general staff, we 
fear it cannot eventually be of a very brilliant 
quality, although perhaps a star may rise up here or 
there, 





The staff sent to India some years ago for the 
Government telegraphs had to pass a very severe 
examination, and to qualify themselves by a con- 
siderable amount of study, Without going so far 
perhaps as the Indian Government then did, there 
seems no reason why a certain number of young men 
should not be properly qualified for the electrical 
and —- positions in the Post Office by a 

roper course of study in the direction most likely to 
be useful to them in the higher technical posts of 
the department. 

The large submarine companies evidently recruit 
their electrical officers from their manipulating staff, 
and in the same way there appears a t doubt 
whether their upper staff will be eventually one with 
a sound mathematical and electrical education, 
although they may no doubt learn sufficient to per- 
form ordinary tests. 

The objection no doubt to the formation of a 
special stream of educated young men} towards the 
higher positions is that this will cause the positions 
of manipulating clerks to be of less value, and will 
also damp the ardour and energy of those who enter 
the service in this capacity. Which is the most 
advantageous plan for the Government and the tele- 
graph companies to adopt: to open the posts of 
engineering officers to the rank and file, or reserve 
these posts for more educated young men by form- 
ing a special door of entry for the engineering and 
electrical staff is a question which % difficult to 
decide, but it is clear that there must be a right and 
wrong way, and if the Indian Government are right 
the Post Office and submarine telegraph companies 
are wrong, and vice versa. 

The engineers and electricians for our large sub- 
marine contracting firms w up from a staff 
specially taken to assist in these works, and thus 
need not come in at the very early age that manipu- 
lating clerks enter the Se ae. 2 companies. But 
even in these firms there is a tendency to take on mere 
lads who are easily taught to take a test and work 
it without the remotest knowledge of the principles 
on which it is based, or any knowledge whatever of 
mathematics or electricity. Their testing is as me- 
chanical an operation as shelling peas or peeling po- 
tatoes. In the engineering departments of these same 
firms the staff is perhaps little better, and very few 
have any sound mathematical or mechanical education. 
The work is of a special kind, and of course depends 
much on practice and energy, but the earlier workers 
in this line were recruited from regularly educated 
engineers. They are now taken on young by the 
companies and firms, and educated to do the work, 
but they know little beyond the mere “ follow-my- 
leader” kind of engineering. 

The staff that superintends the laying of cables 
on the part of the telegraph companies comprise 
men of far superior education, having amongst them 
good mathematicians and good chemists, and many 
of them with a good knowledge of navigation and 
nautical astronomy. A few are university men, 
and the Scotch universities have turned out several 
men, who, under Sir W. Thomson, have really 
learnt electricity. Our own London University 
has also turned out some excellent men. 

The telephone companies have absorbed several 
young electricians supplied principally from the 

chool of Telegraphy, The electric light companies 
must evidently require men who have as much 
mechanical as electrical knowledge. 

Altogether the number of branches connected 
with electricity are so great that a college 
where mathematics, electricity, mechanical drawing, 
chemistry, and light workshop work, all with a 

cial view to the education of a telegraph or 
electrical engineer, should be taught, would stand a 
fair chance of support. This would be especially the 
case if the various administrations we have alluded 
to agree that it would be advantageous to have a 
more specially educated class of young men in their 
employ. 





THE “ANTHRACITE.” 

WE some little time ago announced that in order 
to show the capabilities of the Perkins system, the 
directors of the Perkins Engine Company had de- 
termined to send the Anthracite, a small boat built 
specially for the purpose, across the Atlantic, 

ore they did so they had the performance of her 
machinery tested by Mr. F. J. Bramwell, whose 
report we published on page 10] of our present 
volume, while on page 94 of the same number we 
commented on this report, and pointed out its in- 
completeness in several respects, After Mr, Bram- 


well’s trial the directors invited a party of gentle- 
men to run down the river in the steamer to witness 
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her working, just before she left for America. We 
referred shortly to that run on page 423 of our last 
volume, and have since reported her arrival in 
America as well as her return to this country. 

In order to afford those who had made the trip 
in the Anthracite before her departure for America 
an opportunity of observing the condition of the 
engines on their return, the directors invited them 
to another trip on bg in 4 last the 28th ult., when 
a run was inal from Erith down to Sea Reach and 
back to Blackwall. The morning was exceedingly 
foggy and doubtless prevented many from coming 
who otherwise would have done so, and the short- 
neas of the invitation was also probably a cause why 
so few were present. From the time the vessel 
left Erith for America until her return the engines 
made 8,484,245 revolutions, and we are informed 
only met with one very slight disarrangement, viz., 
the slacking back of some of the nuts securing ono 
of the pump valve guards, During the run on 
Tuesday last the engines worked very well and 
seemed none the worse for their trip across the 
Atlantic and back. They have not been touched 
since their return, or cost anything for repairs. 
For a general description and dimensions we must 
refer our readers to Mr. Bramwell’s report alluded 
to above, while we may add that we hope shortly to 
illustrate the engines very fully. 

We now propose to give some particulars of the 
Anthracite’s voyage to America, the vessel being the 
smallest steamer that has as yet performed the 
trip. The Anthracite left Falmouth at 6 P.M. on 
the 16th of June last, having 16 tons of coals 
in her bunkers and 6 tons in , Son on deck, and 
arrived at St. John’s, Newfoundland at 6 P.M. 
on the 20th of June, having run a distance of 
2340 knots in eighteen days, the total number 
of revolutions e being 2,400,791. On arrival 
a ton anda half of coals remained in the bunkers, 
and as one ton had been burned in the galley, the 
consumption of the engines wae 19} tons, so that, 
assuming the indicated horse power to have been 
about eighty, as determined by Mr. Bramwell's 
tests,{this would give an hourly consumption of 
1.32 lb, per horse power, As however the ship had 
to lay-to for a couple of days owing to bad weather 
on her way out, it is evident this figure cannot be 
accepted as accurate. Excluding these two days 
the average speed would have been about six knots 
per hour ; the wind on the p out being usually 
against the ship, and the sea being heavy. Bad 
weather occasioned a delay at St. John’s until 5 P.M. 
on the 24th of June, when the bunkers being re- 
filled a start was made for New York, which was 
reached at 5.30 P.M. on the nd of July, the dis- 
tance being]154knots and the total number of revo- 
lutions 1,208,183. From St. John’s to Nantucket 
Shoals the engines only worked at half speed owing 
to the very dense fogs encountered. On arrival at 
New York a series of trial trips were made to give 
those interested an opportunity of witnessing the 
tame go of the vessel. rovidence, Rhode 

land, and Newport, were also similarly visited. 

At 3.30 P.M. on the 10th of August an exhaustive 
series of trials were commenced by the United 
States Government at the Brooklyn Navy Yard, 
nine engineers divided into three watches being told 
off for this duty; the vessel was made fast, and the 
engines kept going full speed until 10 A.M. on the 
l4th of August. During this trial the coal was 
accurately weighed, and a tank was placed on deck 
to enable the feed water to be measured, thus mak- 
ing it possible to distinguish between the perfor- 
mance of the boiler and the engines. The water con- 
densed in the coils forming the jackets was also 
measured; and the cylinders and valves were 
examined and their tightness tested. We are 
informed it is intended to publish the results of 
these trials, which will doubtless be most interesting 
and instructive, as our readers will remember those 
were which were carried out some years ago by the 
United States Government to test the relative ad- 
vantages of single cylinder and compound engines 
working at ordinary pressures. 

After ee me these trials at New York the 
Anthracite left for Philadelphia on the 16th of August 
and arrived there after a voyage of forty hours, 
where she made three more trial trips, and having 
taken about 22 tons 6 cwt. of coals on board, passed 
the Delaware lightship en route for Europe at noon 
on the 22nd of August, coming abreast of the Bishops 
at 6 P.M. on the 13th of September, and arriving 
safely in Falmouth at 7 a.m. on the 14th, the total 
distance run on the home passage being 3316 knots, 





of which 190 were sailed in two days, the corrected 
nautical time between land on either side being 
22 days 14 hours. Of the coal taken in for the 
return voyage about eight tons were in bags on the 
deck, and this quantity sufficed to steam 1350 knots. 
On the whole, we have sincerely to congratulate 
Mr. Perkins on the results he has obtained, in show- 
ing what his engines really are capable of doing 
under unfavourable circumstances on a Transatlantic 
voyage, for in comparing them with any others 
working under somewhat similar conditions it must 
be borne in mind that other engines doing such a 
voyage would probably be much larger, thus giving 


sarily difficult to obtain in such small engines, 
Captain Dent, who commanded the Anthracite on 
the voyage, is also entitled to the highest praise. 


LONDON GAS COMPANIES. 

WE have for some time made it a practice to lay 
before our readers an analysis of the periodical 
accounts of the London gas companies, and we now 
propose to deal with those published according to 
Act of Parliament forthe year 1879. Our readers 
by referring to preceding volumes of ENGINEERING 
will find similar details for the last and previous 

ears. We have chosen, with one exception, the 
alf-year ending December 31, 1879, but the ac- 
counts of the London Gas Light Company are for 
the entire year of 1879. 

First in order comes the most gigantic gas enter- 
prise of the world, the Gaslight and Coke Com- 
pany. It has absorbed many companies, but the 
most important is the Imperial, its former chief rival. 
The general tendency of the policy of gas com- 
panies indeed now seems to be that of amalgamation. 

At the end of 1879 the Gas Light and Coke Com- 
pany a total 7 -up capital of 7,372,745/., 
and an authorised one of 8,265,000/., leaving 892,255/. 
remaining to be calledup. ‘The total of loan capital, 
debentures, &c., was 1,643,510/, leaving 917,990/. 
to be borrowed under the powers of Acts of Parlia- 
ment, The actual expenditure of capital was 
8,744,488/. During the half-year the revenue re- 
ceived from the sale of gas was 1,009,341/.; from 
residual products, including coke, tar, gas, liquor, &c., 
270,732/. The total expenditure for coals, manage- 
ment, &c., was 896,431/, leaving 404,431/. to be 
carried to net revenue account. ‘There was a 
reserve fund amounting to 152,420/., and an in- 
surance fund of 76,5887. 

During the half-year 598,477 tons of coals were 
carbonised. The amount of residual products sold 
included 570,529 chaldrons of coke, and of breeze 
64,107. Of tar 6,398,662 gallons, and of ammoniacal 
liquor 173,371 butts, of 108 gallons each, were dis- 

d of. The total amount of gas made was 
5,799,357 thousands of cubic feet of common, and 
281,866 thousands of cannel gas. The total quan- 
tity sold was 5,417,624 thousands of common and 
255,096 of cannel gas, The actual loss, that is gas 
unaccounted for, was about 340,000 thousands of 
cubic feet. 

The accounts of the South Metropolitan Gas Com- 
pany are of more modest dimensions. The paid-up 
capital was 749,970/., leaving 250,030/. to call up. 
The borrowed capital amounted to 76,718/., leaving 
232,282/. to be borrowed. ‘The total expenditure 
of capital was 814,916/. The total received from 
the sale of gas was 127,609/., of residual products 
45,636/., while the total expenditure was 128,482/., 
leaving a balance for revenue account of 47,666/. 
The total of coals carbonised was 94,169 tons and 
of fe made 969,074 thousands. 

he Commercial Gas Company had a paid-up 
capital of 620,000/., leaving 210,000/. to call up. 
The loan capital amounted to 70,000/., leaving 
230,000/. to be borrowed, ‘The total expenditure of 
capital was 667,650/. The sale of gas brought in 
117,103/., and of residual products 32,592/. The 
expenditure was 106,171/., leaving 45,820/. to be 
carried to revenue. The amount of coals carbonised 
was 74,510 tons, of gas made 767,568 thousands, 

As already mentioned, the accounts of the London 
Gaslight Company are for the whole year. The 
capital amounted to 760,810/. paid, leaving 112,953/. 
to be called up. The total of loans was 99,549/., 
leaving 79,305/. to be borrowed, ‘Lhe total ex- 
— of capital was 842,098/. The sale of gas 

rought in 240,638/, and of residual products 
68,041/., while the expenditure was 238,270/., leavi 
73,111/. for net revenue. Coals carbonised amoun 
to 154,465 tons, and the total of gas made was 
1,529,853 thousands, 











them many important advantages which are neces- | gai 


The accounts of the Phoenix Company for the 
half-year gave the following items: Paid-up capital 
1,208,000/., remaining to be called up 36,000/., loan, 
none. Total expenditure of capital 1,155,462/,, 
sale of gas 150,700/., of residual products 37,028/., 
expenditure 132,515/., leaving a net balance of 
59,5102. Amount of coal carbonised 95,291 tons, 
gas made 959,822 thousands, actually sold 895,423 
thousands, 

The Surrey Consumers Company’s accounts are 
only stated to the end of June, 1879. But for the 
last half-year they are included in those of the South 
Metropolitan, with which the company is now amal- 
mated, and therefore became extinct in the last 
half-year of 1879. 

Such is an analsysis, so far as London is concerned, 
of the position of its gas companies at the end of 
last year. In each case prosperity and increase of 
dividends were features. Three-quarters of a century 
ago, perhaps a little over a thousand pounds would 
have covered the total capital invested in illumination 
by coal throughout the world. But at the end of 
last year the total of share and loan capital for 
London alone, was about 13,000,000/., and as most 
civilised places in the world have now their gas 
supply, the total amount of capital invested may 
most probably exceed 100,000,000/. Certainly coal 
gas presents the most astonishing instance of suc- 
cessful practical application that the history of 
science affords us, 








THE ELECTRIC LIGHT AT THE ROYAL 
ALBERT DOCK. 

Wuaat is, we believe, the most extensive installa- 
tion in the world of the electric light has just been 
completed by Messrs. Siemens Brothers for the illu- 
mination of the extension of the Victoria Docks, and 
the work was formally inspected by the directors of 
the London and St. Katharine Docks Company (to 
whom the new dock belongs), the directors being 
accompanied by a select number of invited guests. 

We have from time to time* kept our readers in- 
formed of the nature and progress of the magnifi- 
cent engineering work by which the capacity of the 
Victoria Docks has been extended by eighty acres 
of water space with a minimum depth of 27 ft., and 
provided with nearly eight miles of quays, This 
enormous area, 6500 ft. long and 490 ft. wide, 
with quays, warehouses, graviag docks, an entrance 
dock of twelve acres, locks and jetties, are now 
illuminated by the electric light, and with such de- 
cided success that there can be little doubt that in 
course of time the system will be largely extended. 
In fact, it is probable that the owners of docks and 
of places of a similar character will of necessity 
have to adopt electricity as a source of illumination 
in order to compete for public support the one against 
the other. 

We publish above an outline plan of the New 
Albert Dock, showing to the right, its entrance into 
the Thames at Gallion’s reach, and to the extreme 
left its connexion with the old Victoria Dock. The 
electric lights are distributed around the dock at a 
fairly uniform distance apart, their positions being 
indicated on the plan.by a small cross which is the 
centre of a dotted circle representing the limit of dis- 
tance measured from the bottom of the poles upon 
which the lights are supported, at which reading by 
the light can conveniently be effected. There are at 

resent twenty-seven lights placed on very graceful 
attice iron poles at a height of about 80 ft, from 
the ground, the effective illuminating area of each 
lamp overlapping those of its consecutive neigh- 
bours. The lamps or regulatars are of the form 
known as the Siemens pendulum lamp, which was 
described by Mr. Alexander Siemens before the 
Society of Telegraph Kngincers last spring, the 
only difference being that the disposition of the 
carbons with respect to the regulating apparatus 1s 
inverted, that is to say the body of the lamp 1s 
above the arc, and, by an exceedingly ingenious con- 
trivance devised by Dr. C. W. Siemens, the position 
of the arc is a fixed one, having no tendency to shift 
its position whether the’ carbons, which are long 
enough to keep going for sixteen hours, are just 
put in or are nearly consumed. Above each lantern 
is fixed a slightly convex reflector of enamelled iron, 
which distributes the light very uniformly, giving 
at the same time apparent magnitude to its source. 

The dynamo machines are the ordinary Siemens 
generators of the size now known as “ D 2,” which is 








* See ENGINEERING, vol. xxv., page 246, also EN- 
GINEERING, vol. xxix., pages 384 and 500, 
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as nearly as possible identical with what used to be 
called Siemens’s ‘“‘ Medium” machine, . There are 
twenty-seven of these machines (i.¢., one machine 
for each lamp) being grouped in three sets of seven, 
and one of six, each group being contained in an 
engine station shown on the plan, and marked a, 4, 
c, and d respectively. Each station is a complete, 
independent, and permanent installation in itself, 
and is fitted with one of Messrs, Marshall, Sons, 
and Co.’s 20-horse horizontal condensing engines 
fitted with automatic expansion gear, each of these 
engines having a cylinder 14} in. in diameter and 
2 ft. 6 in. stroke, and being capable of working up 
to 97 indicated horse power with steam at 80 lb, 

ressure, the most economical load being about 50 
soe wer. Each engine is supplied with steam 
by a boiler of the Cornish multitubular type also 
constructed by Messrs. Marshall, both engines 
and boilers being a thoroughly good job, Each 
shed is also provided with permanent shafting 
running upon A frames, and there is space and 
power at each station sufficient for working 24 lights, 
involving the laying down of 17 additional machines 
and their accessories. At each station there is a very 
complete and well-arranged system of commutators 
and testing apparatus, as well as a set of shunt or 
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Albert Dock is a description of all four, for they 
are precisely alike in every particular, having all 
been laid down from the same set of drawings. The 
machines are connected to the lamps partly by over- 
head copper cables having no other insulation or 
protection but that of passing through porcelain in- 
sulators attached underneath the projecting beams 
of the roofs of the warehouses and sheds, and partly 
by underground cables of very careful construction. 
This consists of a copper strand covered first with 
gutta percha, then with tarred jute, then with a 
sheathing consisting of twenty-two iron wires, and 
this is again served with another layer of tarred jute, 
and finally there is a coating of Chatterton’s com- 
pound, so that the underground wires are in every 
way protected as carefully as is the conducting core 
of a submarine cable. 

There is no specially provided return circuit, for 
the iron sheathing is employed for that purpose in 
the cable circuits, while the iron roofs of the sheds 
and warehouses play a similar part in the case of the 
overhead circuits, all the sheds in one group bein 
connected together, with the cable sheathing an 
also with one terminal of the dynamo-machines. The 
cables and connecting wires are not, however, all 
alike, those belonging to the longer circuits being 











tell-tale lamps, so connected that upon any accident 
happening to any one of the outside lamps whereby 
the external circuit is interrupted, its corresponding 
tell-tale lamp within the station immediately lights 
up, thus giving a very conspicuous warning to the 
attendant in charge. 

What is perhaps the most interesting feature of 
the sets of generators, on account of its novelty in 
application, is that the whole of the available current 
generated in each illuminating machine is trans- 
mitted to its corresponding lamp, none being utilised 
and absorbed in its passage for exciting the field- 
magnets, as is usually the practice. In order to do 
this a separate dynamo machine, specially con- 
structed, is employed, the current developed by 
which is transmitted through the magnet coils of 
all the illuminating machines in series. By this ar- 
rangement—the essential principle of which was 
first conceived and announced by Mr, Henry Wilde, 
of Manchester, whose unsurpassed services in con- 
nexion with the electric light are too often passed 
over in silence—motive power is economised and 
greater constancy of current is insured. 

The special character of the exciting machine to 
which we have just referred (and which in external 
appearance is identical with the lighting machines 
connected with it) consists in the particular arrange- 
ment of the circuits within the machine, the coils of 
the field-magnets forming part of a circuit which is a 
shunt or path for the current generated in the arma- 
ture supplementary to that offered by the external 
or lamp-circuit of the machine. By this contrivance, 
which is due to the inventive genius of the late Sir 
Charles Wheatstone, a weakening of the current 
in the lamp-circuit due to any increase in its re- 
sistance, immediately causes a larger proportion of 
the current to flow through the shunt or magnet- 
circuit, thereby increasing the strength of the 
magnetic field, and therefore transmitting a current 
to the lamps of increased strength; and, on the other 
hand, a lessening of the resistance in the lamp, by 
offering an easier passage to the current ries the 
external circuit, robs, so to speak, the magnet coils 
of a portion of it, and the efficiency of the machine 
is temporarily reduced until the normal equilibrium 
is re-established.. Thus the machine becomes to a 
great extent its own regulator, and greater uni- 
formity is the result. In the lighting-machines the 
magnet-coils are coupled up under the old system, 
that is to say, they form part of the same circuit 
with the armature coils and lamps. 

A description of one generating station at the 














larger in diameter and consequently of less resist- 
ance per unit of length than the others, the dis- 
tances between the machines and lamps, as measured 
by the connecting conductors, varying from 120 to 
1100 yards. 

The illumination of the dock, with its quays and 
surroundings, is very perfect, and the effect is most 
beautiful. In consequence of the great height at 
which the lamps are suspended there is no unpleasant 
glare from them, and owing to their ranges of illumi- 
nation overlapping, all dark shadows are eliminated. 
In proof of the value of the light in the saving of 
time we may mention that shortly before the in- 
spection took place on Monday night, the magnifi- 
cent Orient steamship Garonne arrived unexpectedly 
and entered from the river, was docked and moored 
as easily and as ep as in broad daylight, and 
shortly afterwards all the ngers and their per- 
sonal baggage were landed and sent off to London 
by a special train drawn up alongside. 

All the work of tke splendid installation of the 
electric illumination has been carried out under the 
direction of Mr. Alexander Siemens, who has had 
the management of most of the great installations 
carried out by Messrs. Siemens Brothers during the 
last two or three years, and we must congratulate 
him and the eminent firm which he represents upon 
the high-class character of this most important work 
and upon the great success which has attended its 
completion. 





NOTES. 
JOINT INsTITUTIONS’ BUILDINGS. 


The new buildings erected conjointly by the In- 
stitution of Engineers and Shipbuilders, in Scotland, 
and the Philosophical Society of Glasgow, are now 
approaching completion, and will be ready for the 
ordinary meetings of the societies commencing 
shortly, The new buildings are situated in Adelaide. 
place, Bath-street, and have been designed to meet 
the present snd prospective requirements of the 
societies. The whole building consists of four 
stories, the basement containing curators’ house, 
store rooms, fireproof safes, heating chamber, &c. 
The street floor is occupied by the library and read- 
ing-room ; on the next floor is the hall and council 
room, whilst the upper floor, containing two large 
rooms, is designed for sectional meetings. The 
buildings have been designed by Mr. T. L. Watson, 
LA., and Mr. W. J. Millar, C.£. 

The Philosophical Society was founded in 1802, 
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under the peor of Dr. Meikleim. The Insti- 
tution of Engineers in Scotland, was founded in 


1857, under the presidency of Professor W. J. 
Maquorn Rankine. The membership of the former 
now numbers about 600, and the latter about 500. 
The respective presidents holding office during the 
erection of the buildings were Dr. Fergus and Mr. 
Robert Mansel, 


RatLway ACCIDENTS. 

Some important Board of Trade reports of rail- 
way accidents have been issued. With those which 
occurred to the Scotch express, the Wennington 
accident, and on the Board of Trade circular, we eral 
deal in another place. On the 8rd of August con- 
siderable damage was done to a passenger train 
going from Wemyss Bay to Glasgow on the Glasgow 
and Paisley Joint Railway. The train (except the 
two first carriages) was fitted with the Westinghouse 
brake, but it was not in use. At Ralston Junction 
the train left the rails, and travelled over 100 yards, 
and examination showed that the air reservoir of 
the brake attached to the engine, having been very 
insecurely attached, had fallen, coming into contact 
with the sleepers and doing a considerable amount 
of damage to the permanent way, until the train 
finally left the sila, No one was hurt, but the 
rolling stock was much damaged. On the 12th of 
August a train left the rails at Hedon Station 
(North-Eastera Railway), where the line of rails is 
single, a loop being provided for goods traffic and 
standing room. The facing points of this loop are 
kept fast with a bolt, which is supposed to be always 
padlocked, but which on this occasion was left open 
through the carelessness of a temporary porter. 
Very little damage was done by this accident, 


Paris Mup. 

M. Henri Sainte Claire Deville has recently made 
some interesting investigations concerning the com- 
— of the mud existing in the streets of Paris 

eneath the pavements, following the analyses of 
M. Chevreul, who found that it contained metallic 
iron, proto-sulphide, oxide, and sesquioxide of iron. 
M. Deville has been examining the liquid impreg- 
nating this black mud, and he finds that in its com- 
position it approximates somewhat to that of sea- 
water, ee from 25 to 30 per cent. of solid 
matter, chiefly sulphate of lime, chloride of sodium, 
and alkalies, principally potash, magnesia, and lime, 
with traces of ammonia, The acids saturating these 
bases are mostly butyric and acetic acids. A curious 
feature is that there also exists a proportion of 
‘“‘acetylure” of lime, similar to that described by 
M. Berthelot, which explodes violently at compara- 
tively low temperatures, The ground is impregnated 
with gas leaking from the mains, and the proportion 
of coal tar is such, according to M. Deville, that the 
soil could be used for dressing wounds in the 
hospital. On the whole M. Deville concludes that 
the condition of the soil of Paris is conducive to 
health, but this opinion is not unanimously accepted. - 


Tue University CoLiece, BrisTou. 

A part of the very considerable extensions of this 
college will be completed for the use of the students 
at the coming session, and will go far to relieving 
the overcrowding which formed a disagreable draw- 
back to the institution. The alterations, as far as 
they are completed, will allow of four rooms in the 
old building being set apart for chemistry, two for 
physics, and two for ne. The new class 
rooms will be used for different subjects at different 
times of the day, but none will be occupied more 
than two hours consecutively. The comfort of the 
students in the matters of lavatories, reading-rooms, 
&c., has also been well attended to ; and there is 
little doubt that the increased facilities will do much 
to render the college still more popular than it is, 
Two changes have been made in the professorships 
for the coming session, and the programme of 
lectures has been increased by the addition of Greek 
testament, Hebrew, zoology, and biology. There 
will be forty-one separate courses in the daytime 
and twenty-three in the evening, exclusive of 
laboratory work. Arrangements continue to be 
made by which engineering students pass six winter 
months in the college, and six summer months in 
engineering shops in the neighbourhood ; this plan 
appears to have proved very successful, 


GRAPHIC STATISTICS, 

In its current number La Nature reviews a very 
interesting and valuable work, the first part of 
which has recently been published under the direc- 
tion of the Department of Maps and Plans of the 








Ministry of Public Works. By a decree issued 
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March, 1878, it was ordered that a number of plates 
should be published annually “ showing graphically 
the statistal documents relating to the extent and 
direction of the circulation of passengers and goods 
on all lines of communication in France, as well as 
her seaports, and the information relating to the 
construction and working of such lines.” e first 
issue under this order has been prepared under the 
direction of M. E. Cheysson, engineer-in-chief des 
Ponts et Chaussées, and the maps are divided into 
two classes, one of which deals with asingle subject, 
such as annual tonnages, and under the title of fun- 
damental charts will be produced every year. The 
second class shows the resultants of a long series of 
data, and will appear at longer intervals. The 
first series just issued comprises ten plates referring 
to 1878 ; the second is formed of six, and are com- 
plete down to the end of 1878. The first group of 
the maps consists of three ‘‘ cartogrammes” showing 
tonnage on railways, rivers, and roads, The extent, 
directions, &c., of travel, are indicated by bands of 
colour varying in width according to quantities. 
Three other plates refer to gross receipts and profits 
on railways. A third group of four maps exhibits 
the costs of first establishment of railways and navi- 
gable waterways, and a fourth indicates in three 
maps the direalation of Paris in 1878. This method 
of exhibiting statistics possesses many advantages 
over the ordinary mode by the printing press. The 
labour and cost of such a production must be neces- 
sarily very high, and probably only a Government 
department could undertake the work. On the 
other hand, by no other means could the information 
contained upon these maps be arranged so as to be 
read at a glance and retained in the memory without 
an effort. 


Tue New York UnperGrounD Ratiway. 

It is many years since it was proposed to 
provide New York with underground railway com- 
munication, and the scheme has from time to time 
cropped up in so many forms that it has almost 
ceased to be regarded with serious interest. Now, 
however, according to recent advices from America, 
the matter is, it appears, being brought forward 
under more favourable auspices than heretofore, and 
a com —the New York City Central Under- 
groun Railway Company — has been formed 
with a board of directors including the names of 
a number of men of well-known standing. As 
far as at present 
miles long and will extend from South Ferry to 
Forty-second Street, its route lying along the 
eastern side of the Battery to Broadway and Bow- 
ling Green and thence up Broadway, under Union 
and Madison squares and Madison Avenue. From 
Madison-square, also, a branch line will run under 
Broadway to Fifty-ninth Street and Eighth Avenue. 














lanned, the line is about four | 


A reference to the plan of New York which we pub- 
lished on page 240 of our last volumewill enable this 
route to be readily traced out. It oepene to con- 
struct the railway with two single line tunnels each 
12 ft. 6in. wide by 15 ft. high, these tunnels being 
sometimes bricked and sometimes roofed with iron 
girders. Thestations are to be underneath the foot- 
— of the streets traversed, and it is proposed to 
make the whole underground structure water-tight 
by the use of hydraulic cement and layers of asphalte. 
The line will average about 25 ft. below the surface, 
but at Murray Hill the depth will reach 62 ft. The 
line is to be worked by locomotives, and  eaee 
arrangements are being schemed to obtain efficient 
ventilation. It is intended to light both trains and 
tunnels by electricity. Mr. Walter J. Morris is the 
engineer, by whom the plans—so far as they have 
gone—have been prepared, and General George B. 
McClellan is the president of the company. It is 
proposed to commence the work at Madison Avenue 
this year, and it is stated that the line is to be com- 
pleted by June, 1883. 


THE VAUXHALL RatLway ACCIDENT. 

The inquiry held before Mr. Carter, the coroner 
for East Surrey, into the deaths of four of the per- 
sons killed by the railway collision near Vauxhall 
Station, on the night of the 11th ult., was brought 
toan end on Monday last and resulted in the ac- 
ceptance of a verdict of ‘* Accidental Death,” this 
verdict being returned by twelve out of the four- 
teen jurymen. The legal responsibility for the re- 
sults of the collision was accepted by the London 
and South-Western Railway Company early in the 
progress of the inquiry, and the question put to the 
jury by the coroner was whether there had been 
any criminal neglect on the part of any person or 
persons, or whether the collision had been acci- 
dental. The jury, as we have seen, took the latter 
view. The chief circumstances of the collision were 
detailed by us a fortnight ago (vide page 239 ante), 
and there is little to be added to what we then said. 
The signalman, Henry Almond, has in his examina- 
tion fully admitted that he forgot the light engine 
standing at the locomotive shed junction, and that 
he cleared the line for the down Hampton Court 
train which ran into this engine, so that there 
is no doubt as to the main facts of the case. 
Almond is an elderly man who has been many 
years in the service of the South-Western Railway 
Company as signalman, and while appearing to feel 
his position acutely, he gave his evidence on Mon- 
day last in a straightforward way, which evidently 
had its effect on the jury. The only excuses brought 
forward in Almond’s favour were that he had several 
trains to attend to immediately after the passing of 
the light engine on its way to the locomotive junc- 
tion, and that the driver of the engine does not 





appear to have whistled while standing waiting to 
be shunted into the locomotive Shed “ike sary Red 
on this latter Ba: is by no means clear, and as the 
drivers of both this engine and of the train which 
ran into it are still very seriously ill from the in- 
juries received in the collision, there is no chance 
of their giving evidence for some time. The jury, 
whose verdict we are now recording, agreed to dis- 
with this evidence, and they also appear to 
ve attached little or no importance to the ques- 
tion of the brake power provided on the Hampton 
Court train ; but this latter question will no doubt 
be thoroughly gone into during the Board of Trade 
inquiry still in progress, and which is not likely to be 
brought to a conclusion until the evidence of the 
two drivers can be given. It was stated by Wool- 
ridge, the guard of the train, in the course of the in- 
quiry before Mr. Carter on Monday last, that the 
brake with which the train was fitted would probably 
stop the latter in a distance of 200 or 250 yards, 
from a speed of 25 to 30 miles per hour. Considering 
however, that this brake power had to be partially 
applied by the guard who was not on the look-out, 
while a good continuous brake under the control of 
the driver could have stopped the train from a speed 
of 25 miles per hour in a distance of about 70 yards, 
it is evident that the question of brake power in 
the case of the Vauxhall accident an importance which 
the coroner’s jury utterly failed to comprehend. 
We shall, however, postpone any comments upon 
the matter until the conclusion of the B of 
Trade inquiry. 
JAPANESE ARSENALS, 

There are three arsenals in Japan—at Tokio, 
Osaka, and Oji. These were all established in 1872 
from plans prepared by French artillery officers, 
and by 1875 over 600 native workmen were well 
trained. In 1875, the Tokio arsenal turned out 
93,000 caps. 45,000 ball and blank cartridges, 
101,000 Snider cartridges, and 20,000 rounds of 
artillery ammunition, At the Osaka arsenal during 
the first year of its completion 200 four-peander 
bronze field guns were finished, and 100 four-pounder 
mountain howitzers, together with the wood and 
ironwork of several field batteries, and 3000 sets of 
harness and horse equipments. 





DRAINAGE OF WINDsOR.—For some time past it has 
been reported that the drainage of nearly every town on 
the Upper Thames has been diverted from the river. Last 
week, however, the Corporation of Windsor was summoned 
before the Berkshire Petty Sessions for polluting the 
Thames by allowing offensive and injurious matter to flow 
into the stream near the sewage works at Old Windsor, 
last June. Evidence having been given in respect to the 
analysis, &c., of the fluid by Mr. Wigner and others, the 
corporation was fined to the extent of 51. and 51. 5s. costs. 
We propose shortly to draw attention to the state of the 
Thames generally, as we have done in previous years. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
SEPTEMBER 27. 1880 
In the Cases of Inventions communicated from Abroad 














NAMES, &c. 

Nos, OF APPLICANTS. ABBREVIATED TITLES, &c. | Dates. 

3827 | P. 8. Justice, Lon- | Manufactureof ironand steel. | 22 
don. C. M. Dupuy, Philadelphia, 

$828 | T. 0" London. | Steam and hydraulic m 

3829 |W. P. ompson, | Oil lamps for railway car- 
Liverpool. &c. J. Scrafton, La- 





hore, India. 
| A. ©. Henderson, | Manufacture of shirts. C. 


the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. 
N. &o. 
Nos. | op APPLICANTS, | ABBREVIATED TITLES, &e. | Dates 
_ Sept. 
$815 | 0. Mattison, Ham- | Apparatus for cleaning and | 
meramith. . | 
$816 | H. EE. Newton, | Steam Generators. D. Davi- | 
seit | H.W feckton, Dud- | Corking or stopparing botth 
WwW. - 8. 
ley, Worcester. . 
3818 | A. OC. Boothby, - —» wapetpemad 
$819 | J. Cook and J. Tur- | Manufacture of cloth known 
ner, Manchester. as dhooties. 
3820 | C. teed Braithwaite, or ene: steam labricators, 
on. . 
3821 | H.J.Haddan, West- | Apparatus for actuating and 
minster. ee L. M.R. 
pon ,  tenna, 
$822 | W. J. Clapp, Nan- | Means employed in the manu 
tiple on. facture of iron and steel, &c 
3823 ; bury, ~~ fy same 
$894 | J. M. Day, W. R. | Lifts or elevators, : 
Green, and H. 6 
Walker, London. 
3895 | R. Neville, Glaston- | Kitchen ranges. 
3896 | P ‘hrotherhesd Apparatus for launching tor- 
Notting-hill, Mid- 























London Secousse, Angers, France, 
$881 | G. A. Dallas, | Folding Chairs. 
| London. 

8832 % Elmore, Lon- | Dynamo-electric machines. 

on. 

$833 | H. Marshall, Dews- | Apparatus for the manufac- 

Yorks. ture of vent pegs, &c. 

3834 | J. Wi Liver- | Machinery for quarrying and 

¥ Soutng ane. 

3835 | ©. = and 8. B. Par- eat . Sere 

er, . ton deposited), 

3836 Rattray, 00. ver an. 

3837 | F. 0. Glaser, Berlin. | Hot plates for presses. 2. Din- 

nendahl, Crefeld, Germany, 
$838 | 8. , 0. - | Machinery for making band 
shaw, & A. Hol- or rope. 
royd, en, 

8839 BM Ritchie Ed Aquarian for hea drying 
| emt ~~ nso, bean 
ven ’ 

8840 | J.C. Vanlohe, Pro- | Cop tubes. 

ence, U.S.A. 
3841 ty Sur- | Stocking and sock suspenders. 
’ y. 
3842 | W. Woolley, Bir- | Boots, shoes, and similar cover- 
3643 | J. White Coventry. for bicycles, &o. 




















NAMES, é&c. 
Nos. | op APPLICANTS. ABBREVIATED TITLES, &c, | Dates. 
3844 | R. Seiers, Junr., 63. Weaving piled fabrics. 22 
ow, . 
3845 | W. A. Gibbs, Se- | Apparatus for drying cut 
wardstone, grass, hay, straw crops, &c. 
$846 | M. Tschirner, San osive compounds (Complete 
Francisco, U.8.4 —S deposited ), 
8847 | J. a hing | Hn Exercising apparatus. 
9848 | H. Ms r wing machines, chiefly de- 
ham. fed for leather war. 2. 
is, a SA. 
$849 | W.R. Lake, London. | Safety valves. H.G. Ashton, | 23 
Somerville, Mass., U.S.A. 
$850 | T. Williams, Lon- | Process of and for 
don. extracting and fatty 
matters from wool, &c. (Com- 
plete deposited ). 
3851 a Justice, Lon- —— and pie 
on. paratus. . £. 
Sackett, ne Township, 
Penn., Usd. Td 
3852 | J. Juniet-Lienard, book and tools 
sas | 7. Lover’ Nelson, | Apparatus for cleaning, black 
._ Lever . . - 
9854 | J.@. Ha i. &E oa and pai : ” 
. G. Hawksle , 1 
Newboult, "ahef- 
field. 
$855 | J. Winter and T. | Manufacture of cotton cloths 
pr F 3 
3856 J. Henderson, Lon- Steam boiler and furnace for 
don. consuming husks, &c 
J. R. Russell, 
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Oct. 1, 1880.] 279 
Nos. | NAMES Sc... | ABBREVIATED TITLES, to. |Dates || Nos. | oy Aprricaivts, | ABBREVIATED TITLES, #0. | Dates, || Nos. | o NAMES #0, | ABBREVIATED TITLES, &o. | Dates. 
t. om. 2127 | J. T. King, Liver-| Manufact roll 
$857 | 8. Lloyd, Birming- | Permanent way of railways. ) $905 | P, Banks, W. Slater, | Looms for weaving, pool. 2 pini He a wi - 
‘ ‘and J.. Banks, gheny, Penn., U.S.A. 
$858 | 8. Pitt, Sutton, Sur- Aqgrecten Se extrasitiy caps Lane, 2129 | J. H, Johnson, Lon- wanufactare of coloured or 
rey. cases. 7, Nor- 3906 | W, Horn and R, | Apparatus for working glass don, ornamental paper, &c., for 
mol Ateemheitieumaimann Bell, Sunderland. | out of tank furnaces. (Com paper-hangings, kets, &0, 
ods : a) connect 
, London. 3907 | H. Simon, Manches- | Hot air engines, C. Aathaner, therewith. M. Weinrich, 
3860 | J. Whittingham, | Steering and driving arrange- ter. Wert Baden. Vienna. 
Nantwich. ments for traction engines, 8908 | P. M. Justice, Lon- & Bastel, Brooklyn, 2145 | H.T. Fellows,Acock’s | Liquor stands or frames and | 26 
&. don, Green, Worcester. stands or frames for holding 
$861 | N. G. Richardson, | Manufacture of paper. $909 | W, Standing, Dub- arias for for ee water bottles, &o. 
ate lin, omestic and other pur- 2150 | G. Walker, Birming- | Buckles or clips for suspend 
. : ham. trousers, partly appli- 
Smith, Golden- 8910 | H, , Weskwerd, Lon- Combined knife cleaning and cable vo other Pups 
bridge Mills, Dub- machine. 2159 | RB. Shackleton, Brad- ufacture of cardboard, | 97 
lin, $011 W. siily, K ooring cramps. ford. ore especially for Jacquard 
$862 | A. M. Clark, Lon- Vegiiating sous 3912 Smith, | Ca or for oy | to- 
don. New York, USA. os “ ing q ther webs of any 
$863 | J. Harper, London Damping tables of ithegraphio $913 | HL 7 Lawson, Co- | Vel es, and a tion of 688 OF 4 June 
ventry. motive to, also 2326 |G. L. Batonnier, ting surfaces and 9 
3864 | W. H. Nevill, Ferry- iron and steel for applicable to tramcars, &c. London, means employed therefore 
e, Cae the manufacture of tin- $914 | W. Brierley, Hali- ting or Batonnier P 
3865 | F. Weston, Brixton ns connected with in - agg a oo 2400 | L._ Boye, Bergen, etoee indicators, 4 
. Weston, rm ’ gas * y 
f creasing illuminating power ni substances, 7. Norway, but at 
of coal gas. Richters, Breslau. t of Dum- 
$866 | T. Wardle and 0. Hot-air stoves for heating $915 | A, M, Clark, London. brushes. Z. L. Wood, " 
Lister, & Ln gl blast. ok te os Layo! Texas, U.S.A, 2613 x, Gentier af Beagings of atjustable nellors 26 
: -on-' . Maclenahan, Bel- cases, . &. Richmon of crushing and kibbling 
ner ge — — margarine, ses 3017 | J Booth, Halifax, | Crochet-like & pillars 8109 B. dlements, Lon machines or hydro- ov 
. , 4 " - or 
3868 | P. Lowe, Darwen. Machinery for reeling and 8918 | F. Van Sandau, | Preparation for cure of ‘ % 
aaa ning banet, &o, London, ptheria, &c. S. H. Lon- 8161 | E. Wiseman, Luton. Ma 81 
ns a * peal ee : 8351 | 0. France, London srt io nufacturing ae 
is man 
2610 | ©. Redmayne, Shet- spre farming into teandles 3547 | W. R. Lake, ‘Lon Hating 7 
 * - u 
8871 | W. Buckley, Shef- | Belts or straps for aang GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. don. “oot” pal Srp eo 
° . . ork, . 
$872 | G. Perrot, Jun., Polleys or drums. 8555 | W. RB. Lake, Lon- of - 
‘ No. Name. No, | Name. No, Name. don, boxes, &c., and ma- 
8873 | F. 0. Glaser, Berlin. | Rolling stock. @. Thomas ery for the same and 
Mainz, Germany, F parposee. F. Myers, 
8874 | J. Wetter, West- | Manufacture or treatment of 2104 | Lake(Singer).}| 3555 | Lake (Myers).J 3568 | W: New York, U.S.A, 
minster. per. P. H, AH, Neuman, 3413 | W. and T, H. | 3556 | Thompson | 3569 | Tilley. 8576 | G. Love, Lanchester, | Furnaces or fireplaces, 8 
russels, Lowe, (Eleoate). | 3570 | Bertram. Durham. 
8875 | J. Parker, Spring- | Apparatus for digging. 3451 | Sankey. 3557 | Simmons. 3571 | Hartley and || 3592 | W. i hyrton, Orms- Trestment | of bituminous 
field, Essex. 8537 | Mackey. 3558 | Howarth and Hampson. shales, and the use of the 
3876 | J. Graham, Edin- | Coupling and pnooupling ve- 3539 | Storer. Cowbourn. | 3572 | Hawthorn. resulting product in certain 
cles on railwa; 3541 | Murray. 3559 | G. C. and J. | 3574 | Singleton. 
3877 | J. Dewrance, iene team brake valves. 3543 a whens oo are ne 
on, 3544 ar a! a, raser. 
colm, Belfast. Priestly. | 3561 | Gonlons and | 3580 | Smith. Il.—In the following Cases the Time for Entering Opposition expires 
8878 | G. Henderson, New- | Field gun carriages. 3545 | Foxon. bertshaw 3582 | Harrington Tuesday, October 19, 1880, 
castle- one a 3546 | Dee. 3562 | Blackey, Col-} 3584 | Hessel. 
3879 | C. I'Anson, J.I’An- | Buffing apparatus for arrest- 8547 | Lake (Myers). , and | 3586 | White May 
oon, and T. Hud- | ing cages, hoists, and lifts. 3548 | Lake (Myers). Grant. (Wilson) 2988 | W. A. Barlow, Lon- | Macerating and treating tex: 22 
Darlington. 3550 | Bonnefin. 3563 | Green. 3588 | Jensen don. tile fibrous material and 
3880 | P. “jeneen, London. | Conductors for the distribu- 8551 | Leeds. 3564 | Gaunt. (Rauzerot) apparatus therefor. UH, 
a ge a aed 3552 | Betjemann. | 3565 _ Meiter. 3590 orris. : Brunet, Raris, 
agent, and 4 a 3553 | Weekes. 3566 Johnson 3592 | Ayrton. 2086 | J. Bailey, Manches- | Shoe-brushing apparatus, 
ae aS 3554 | Parry and (Tiré) ter. 
with. 7,A. a. Mento Cobley. 3567 al 2097 | W. MacLellan, Glas-| Apparatus for containi and 24 
Park, N.J., U.S.A. 25 ' i conveying heated rive 
$881 | A. M. Clark, Lon- | Method of, and aj tus oe, 2110 | J. y, London. ay 7! appara’ tus for pro- 
os. pin Ky LAS INVENTION PROTECTED FOR SIX MONTHS BY DEPOSIT OF Tmo 
plete Specification deposited) A COMPLETE SPECIFICATION. 2121 | E. Mourlot, Paris. | Substance for replacing gutta- 25 
3882 | A. Vassilicos, i tte-making machines. percl 
stantinople, tem NAME &o 2187 | C.G. Pfander, Lon- Materials for for filtration and 
of Liver- . ABBREVIATED TITLE on. 
boa, No. | oF APPLICANT. » Go. | Date. |! 2168 | Ww. B Lake, Lon- Oraln-welguing pipparatus. | 27 
8883 | W. Prowett, Bir- Ste | for the production —— ieneea. don. J. ou. Stoner, Toledo, Ohio, 
‘ of motiv 
$884 | L.A. Groth, London. | Apparatus for moulding me- | Sept. 179 | A. Specht, Ham- Hollow lass reflectors for 
- = &c., by mechanical 3785 | W. M. Jackson, pee Mpheinss ond seem for car- B a17@ wane lamps oo and process for % 
.” A, Gillon, Liége. Vidence buretting gas and air. manufacturing same, 0, 
3885 | W. Morgan-Brown, | Telephonic apparatus and Island, U.S.A. Shuman, Hamburg, 
London. tana 2 Pann <sopentns i 2181 | 0. T. Wordsworth, | Gas motor engines, 
Bell, Washington, D.C., U.S.A. 2211 | J. Imray, London. |{Means for effecting thermo-| 31 
3886 | E. 8, Shrubsole, | Self-closing hinge. NOTICES TO PROCEED. . dynamic action in steam . 
Maidstone. I,—Time for entering Opposition expires Friday, October 15, 1880. engines. x. 
$887 | J. Swift, London. Microscopes. ay 
3888 | W. Houlker, Ac- Appliant for sec’ é comming oe x be. etal 2219 4. ¥. & Farquhar, A pillow and bed di’ divider. mi 
crington. ro} e Wi AMES, , mdon, une 
Jover in lms. Nos. oF APPLICANTS, | ABBREVIATED TITLES, &c. (1680) || oo55 | W. T. Sugg, West- | Apparatus for manufactur- |" 9 
3800 W. Monon Me Machi ft April || 2959 | © Wigs, Liverpool. Inge yg furnace | 3 
-Brown, D or ‘ ; ement in 
don. nton, Bi a 1472 | W. Morgan Brown, | Grinding mills for reducing 1 = ‘or manufacturing alkalies 
ne U.S.A. London. wood to paper ulp, &e., 2260 . Monk, ag ny manu- 
$891 | A. Scott, Jun., J. D. Treating and sha) @ King, a’ .Y., 0O.S.A. | May Bournemouth, ture of 
Bott, and T. RB. and apparatus or. 9048 |T. Jewell, London. sy water closets, pipes, | 20 pshire 
Greenock. , and ap piances 2263 | G. Baumber and A, | Apparatus for the manufac- 
8892 | 0, Wood, London. Veloctastes, parts euplieabio for venti lati , Rochdal ture of wooden gutters, &c. 
to carriages, locomo- 2058 | B. Walker andJ. F. | Hydraulic and 2268 | J ppax, Bolton- | Manufacture of figured woven 
Svecomen, Se, A. Pflaum, Leeds. ulicand other ¥ Valves. oors. goods. 
8898 | J. hassel, Neath, |-Domestic firep 2064 | J. Wright, Tipton. Apparatus for heating and 21 || pee8e | prnibalt and T, | Rotary engines, 5 
lamorgan. water. wkins ew 
3804 | P. [= London. | Electro-magnetic railroads & 2065 | W. T. Sugg, West- | Railway carriage lamps, and York, U.8.A. 
appliances, and methods minster, supplying gas thereto. 2445 | F. , Floats and Aypazetes forin- | 16 
employed for the 2070 | BR. Stone, London. of from dicating the woter Level in 
, distribution, & ores, burning lime, cement, steam boilers 
translation of electricity. é&c., and ma- 2523 | W.R.Lake, London. | Apparatus for puri fying and 22 
T. A, Eien, Menlo Park, chinery fi ng liquor, = L. Wood, 
8895 | J. Dakers, Aberdeen. ot bushes, and — alton ent, Sed an | 2527 | W.R. Lake, Lond aati *  eehvers fr 
ani d : .R. Lake, on, . ‘ 
re oy Yorks. grinding and pointing turning Fathes. J. Hill, 
8896 | J. qMersbech, Lon- | Clocks. £.J.and A, Junghans card tee Columbus, Georgia, U.S.A, 
Schramberg. Germany, 2072 C. Ramsden, | Process and apparatus for dis- 2532 | F. Wirth, Frank- | Composition to be used for 
8897 E. leinents, London.| Washing machines, &c * palon Garth, | infecting or ki ql fort-on-Maine, the manufacture of billiard 
8898 | C. Dickinson, Wake- | Treating, purifying & clarify- Yorks. poison appertaining 0 Van balls, H. Ainmiller, Salz- 
Otel ing sewage, &c., and a) 2085 as ms ’ burg, Austria, vals. 
ted J._E. Wadsworth, and machinery em- 2854 | B, Morton, Salford. | Method of and apparatus for | 1 
3899 | P. 1 Ms Manbre Valen- . Leeds. Dloyed in their manufac- extracting sewage gas from mnt 
3900 | G. z ‘Redtera, Lon- | Railway frog. F. G. Smith, 2104 | W. R. Lake, Lon- | A liance tobeused | 24 $180 | F. H. F. Engel, | Automatic feed water a 3 
Truro, Canada, don. peg and app for facilitating Hamburg. ratus for steam boilers, 
8901 Ww R. Lake, London.| Watch cases & fasten- the ee od of stringed mu- . Mayhew, ’ 
and devices. sical instruments. J. Sin- tr ny tay 
G. F. ‘ge Mitau, Russia, ger, — Ill., U.S.A. $257 | H. Springmann, | Manufacture of chilled ar- 9 
8902 | C, Pieper, Berlin, for stamping | 97 2106 |H. J. Haddan, West- Machinery for ruling pape Berlin. ticles of steel andiron. 0. 
letters, W. Loffelhardt, minster. E£. Blackhall, Tor a ‘ guys, Teichiitte, 
aA run 
8903 | T. ¥. Duffy and T., ly “used in o condens- 2108 | A. W. Doery, Lon- Steam engines and 8374 | 0. W. Siemens, Gas pectonn andfurnacesin | 19 
Makin, i other don. , P. Pa a 9 - Westminster. on therewith, 
ui Jersey, U.S.A. 8483 | F. 0. | 4 Feed an wal cis Foun, 27 
8904 Birming- Cases for b for holding gold, &¢. alt WE. Daniels, Lon- | Screw propeller. B R. 
on, 
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Berwick - upon - | 
Tweed. 





N. &e.. 

Nos. | of AMES iting | ABBREVIATED TITLES., &0. |Dates. 
$539 | J. Storer, Glasgow. | Treating liquids, &o., effect- ne 
' ‘ : ing interaction therewith 

of gases, &c., for deodo- 
rising, disinfecting, &c., 
" evaporating, Gistiliine, &e., 
apparatus therefor. 
3551 | L. W. Leeds, West- | Heating apparatus. 
3550 | G. 0. and J. Vic- | Jacquard needlesemployedin | 2 
kers, Birstal, nr. box looms. 
3785 | W. M. Jackson, | Machines and process forcar- | 18 
Providence, R.L., buretting gas and air. 
U.B.A, | 
PATENTS SEALED. 
(I. Sealed September 24, 1880). 
Mar. 
030 | W. W. Greener, Bir-| Breechloading firearm: 2 
mingham. es improved doviens 
cocking hammerless 
1261 | F. W. Ann, London. | Stench and other traps. 25 
1297 | B. Birnbaum, Lon- | Wa f ov &c., 80 
don. " tate ventilation thors. 
of. 
1304 | W. R. Lake, London. | Utilisation and preparation 
of bamboo reed or cane for 
the manufacture of fibrous 
materials. W. 0. Giles, New 
York, U.S.A. April. 
1871 | F._H. F. Engel, | Buttons or fasteners for boots, 8 
Hamburg. &o. J. Steffen and H. Win- 
terboer, Elinshorn, Germany. 
1378 | J. E. Ligstet, Brock- | Spring and double-acting 
ley, Ken windlass. 
1874 | J. fe Liar ti, Brek- Automatic mushroom anchor. 
ey, Ken 
1375 a: B. Liard ardet, Brock- | Double-grip anchor. 
ey . 
1382 | B.J.B. Mills, London| Automatic Yentilating appa- 5 
. Norton, 
Ton U. H Ae 
1883 | F. Leonardt, Hands- | Safety detaching hooks 3 
worth. —— Goce < 
| 1402 | C. D. Abel, London. = Brandt, Berlin. 6 
1415 | J. 8. Dronsfield, Old- | Card grinding machines. 7 
; 1417 | W. Woolnough, & Machinery for gathering and 
Kingsford, binding corn, é&c., into 
ton, Surrey. sheaves. 
1500 | C. Kesseler, Berlin. Srciaciom ©. knives and | 12 
other like articles. Boeutgen 
and Sabin, Solingen, Prussia, 
1589 | J. Robb, Glasgow. = my valves of steam | 17 
engines. y. 
2186 | M. Benson, London. Rellr mils for treating wheat} 29 
and other grain. 0. Cezle, 
Augsburg, Germany. June. 
2674 | W. Glover, Prest- | Looms for weaving small | 30 
3 bg . wares, &c ouitien a X 
2902 | B. H. Remmers and | Refining or , 
‘ Williamson, saccharine matter, oils. 
2914 | R. Neale, Hamp- | Application of. chemicals for | 15 
stead, Middlesex. | purifying vi and 
—+-R— for 
20¢€4 | J. Imray, London. Apparatus for distil am-| 19 
m nor, C. A. de 
la Martelliere, Paris. 
3026 | A. M. Clark, London.| Machinery for and | 22 
boards & veneers. 
G. W. Read, New York, 
USA. 
9058 | J. Cleminson, West- | Permanent way of portable | 24 
minster. and other ways. 
$117 | H. H. Lake, London. | Closets or chambers provided | 29 
with shower-bath appara- 
tus. C.D. V. Watkins, New 
York, U.S.A. 
(II. Sealed Septem'er 28, 1880). 
Mar. 
1302 | B. at ‘; Mills, Lon- Forts, fortifications, armour- | 30 
lat , &o. J. H. McLean, 
t. Louis, Miss., and M. Co- 
teney, New Haven, Conn., 
| USA, | 
1311 ‘ Mellor, Stepney. _ ‘Rotary engine or pump. 
1317 A. McAra, Glnesew. | Burning limestone in making | 81 
— and fae to be | 
employed th 
13381 | W. A. Barlow, Lon- | Clothes * ae P. Miles, | 
| on. Broowlyn, U.S.A. 
1332 | I. H. Morley, Not- | Orrerries or planetary ma- 
peham, and 0, chines. 
i April 
13:7 | J. Pearson ,| Emery wheels and other 1 
J. Whitestone, | grinders. 
an and kh. 
Gubbins, New 
1340 | 0. Middleton, East Taating machines and 
Dereham, and P. straw elevators. 
Everitt, Gt. Ry- 
1346 , ond Torpedo boats and apparatus 
e, on. io ap) 
for and control- 
Lngsame a other vessels. 
me Paris, 
1356 a Adlard, Lon- | A sempahe - use in collect- 3 
fares, £0 
1961 | A. 0, Kirk ~~ old Machines 
1364 | B. Hunt, London. Combustion of fuel and fur- 
naces therefor. C. 3B. Gre- 
gory, — 9 N.J.. U.S.A. 
/ 1370 | 8. Dixon, Marne, tus for drilling boiler 8 
Chester. &e. . 
1406 | M. A. aaa and mowing ma- 6 














Nos. 
1416 


1418 
1421 


1434 
1448 


1476 


1603 
1699 


2192 


2513 


2813 


2875 


2953 


2906 


8062 








XN. &c.. 
oF eS icing | ABBREVIATED TITLES, &c. | Dates. 
P. Jensen, London. — of oxygen ome dog 
0. & T. H. Brigg, tneens he eenten ond 
Bradford, York. ratus connected there ee 
W. B. Lake, London.} Manufacture of spoons and 
forks. W. Conraetz and £. 
Zwerzina, Vienna. 4 
J. F. Harrison, -| Apparatus for treating wool. 8 
ford, York. 
W. E. Gedge, Lond or holders 
their application to fircarms 
and Co., Berlin. 
P. Jensen, London. | Production of light and heat | 10 
and aqperaies for same. Q 
M. 0. Stone, Balti- | Combined pencil ‘aoe 
tone, ti- ed mers | 19 
more, U.S.A. paint pre | 
W. T. Glark, Crick, | Governors for marine and | 26 
near Rug , and | other engines. 
a toheesi and T. | Magazine firearms. oY 
af er A t) 
G. Elliott, San 
Francisco, U.8.A. June 
B. J. B. Mills, Lon- | Mining machines. G. D.| 21 
don, Whitcomb, Chicago, and 0. 
Butler, Wayne, Mich. U.S.A. 
W. &B. Shorland justable spindles for locks, | 24 
-on- a ., and securing knobs or 
. handles thereon, 
G. H. Babcock, | Steam boilers. 29 
, N, J. 
8. Wilcox & N. W. 
'” yu, 
July 
BE. Evans, and J; N. | Decorating looking-glasses, 8 
Lee, London. picture es, &c. 
A " Maguire, Automatic flushing appa-| 10 
Dublin. ~~ for cleansing drains, 
J. H. Johnson, Lon- | Pulverulent preparations of | 12 
don. hosphoric acid for use 
n making baking powders, 
&c., and means of pro- 
ducing such preparations. 
Eg. — Cambridge, 
ty U.S.A 
R. 8. Candlish, Lon- Apparatus connected. with | 17 
don, and W. J steam engines and boilers. 
Norris, Bow, nia: 
J. J. Sachs, Man- | Production of surfaces for | 19 
chester. printing, stamping, &c 
J. H. Johnson, Lon- | Sewing machines and acces- | 21 
don. sories. C. Hl. Wilcox, New 
York, U.S.A. 
R. T. Brown, Peck- Antematio firealarms. F. 24 
r Bogen, Valparaiso, 
T. F. Blackwell, Jelly. moulds and packages. 26 
London. 
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No. Name No. Name. No. Name, 

1877. 1877. 1877. 

3541 | Johnson andj 3603 | Adams, 3599 | Stokes. 

obey. 

3559 Cummel andj 3698 | Griess, 3640 | Smith. 
Duffield. 

3564 | McNaught. 3700 | Ward. 3677 | Puech, 

3574 | F. and F. AJ 3731 | Caro. 3738 | Puech. 
Hamilton. 

3578 | Pollock. 3737 | Hoffmann. 3596 | Joy. 

3581 | Cooper. 3751 | Caro. 














PATENTS IN RESPECT 


OF WHICH THE SEVENTH YEAR'S STAMP 
EEN P. ERED. 





DUTY OF 100/. HAS B ‘AID AND REGIST 
“1878. 1873. 1873. 
3098 | Gray. $123 | Leveaux. 3125 | Morewood & 











Rogers. 
3126 Morewood & 
Rogers. 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 





1877. 


3438 
3439 


3440 
3444 
3445 
3451 
3452 


3453 
3455 


3456 
3458 
3460 
3463 
3464 
3465 
3468 





877. 
Stanley. 3470 
J. H. and FJ 3473 
Butterfield. | 3474 
Gilmour 3475 
Lion. 3476 
Evans & Sugg. 
Wilson. 3477 
Hughes 3479 
(Theine) 
Orrah. 3480 
Olark (Gra-] 3483 
felmann). 
Voss. 3484 
Clark (Bacon). 
Ditch. 
Dixon. 3485 
Griffiths, 
Holt. 3489 
Kipping. 3490 














1877. 
Simpson. 3492 | Clark (Mili- 
Bow. naire freres). 
Maher. 3498 | North. 
Dressler. 3500 | Vou Naw- 
Lake (Neu- rocki (Louis 
berg & Co.) Briese). 
McCormick. | 3502 | Walker. 
Johnson 3504 | Phillips. 
(Powell). 3505 | Gardner 
Stierlin, (Sweanor) 
Empson andj 3506 | Stephan and 
Brant. ebb. 
Bright (J. M..] 3507 | Rabley, Mick- 
L., and E lewood, and 
Pusey). Friend. 
Conradi 3508 | Thomson. 
(Keettgen). | 3510 | Jordan 
Robinson. 3513 | Clark(Peters) 
Whitelaw 3515 | Kemp-Welsb. 











I.—Through Non-Payment of the Seventh Year's Stamp Duty of 1001. 





No. 


1873. 
2998 
3002 


Name. 








Phi'lips, 
Newton 
(Eads). 


3017 | Walker. 











No. Name. No. Name. 
1873. | 1873 

3026 | Wood, Buchholz, 
3033 | Bell (Bell), 3068 | Spence. 
3046 | Bourry. 3071 | Deshayes 
3057 Rotarier, 3373 





OPPOSED APPLICATIONS FOR LETTERS PATENT. 


1811. G. Allix, Cubitt’s Town.—An improvement con- 
nected with self-filling and discharging skeps or buckets 


nee grain, mud, and other like open or soft bodies, 


2490. Lewis Ri 


of 


Dated 


Machinery or apparatus f ti igtiening _neroem. 
— P) us for stra or curvin, 
railway bars or rails. Dated June 19. ad 


NOTICE OF aia x | oR PROLONGATION OF 


W. and W. A 


—Apparatas for consum- 


— 
ing smoke, promoting combustion, and feeding furnaces with fuel. 


January 22, 1867. No. 


158, 


Time for entering caveal expires November 9, 1879. 





ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING SEPT. 18, 1880. 


4 ts marked witha * relate to applications not proceeded 
with. The number of Views given in the Specification is stated in 
each case after the price; where none are mentioned the Specifi- 
cation is not Illustrated. 

Where Inventions ore communicated from abroad, the Names, &c., 
of the Communicators are given in italics, 


ering Passengers in Tram 
&c.: J. Moller, Brixton. (2d ] = Relates to a method an 
apparatus for registering the number of passengers travelling i in 
tram cars, &c., the distance travelled and the fares paid. (Decem- 


* 4962. Regist 


ber 4, 1879, protection refused). 


* 5208. Grooved Pulleys: 4. W. Pearce, Dundee, 
and J. Durie, Manchester. 
used of such section as will, when bent to the desired curve 
in segments, and bolted or rivetted together, form u pulley with 
one or any desired number of grooves. Elastic material may be 
combined with the meial. 
cember 20, 1879, protection refused). 


Modifications are referred to, 


[24] — Bars of metal are 


(De- 


* 5282. Fire Lighters: A. E. Labayle, Mont-de. 
ce. 


(24.]—Fire lighters for furnaces and for 


Press: 
Letter copying press worked horizontally by a@compound wheel 


and screw lever motion. 
* 144, + ee one 


Vv. P. Lam 


arsan, 
domestic purposes, (December 24, 1879, protection refused). 
W. Barker, London. (2d)— 


(January 8, 1880, protection refused). 


of the Tides as Motive Power: 
dL. E. Iverneau, Paris. 


[24J— 


Impounding sea water at high tides, and using same to drive 
turbines for compressing air, &. Also submarine boat propelled 


by compressed air. 


(January 30, 1880, application refused), 
*15l. Fenders: Ellen Blount, Dudley. 


[(2d.]—Dis~ 


penses with the rivetting process in manufacturing metallic fen- 


ders. 
* 424. 
Green Road, 


(January 13, 1880, a refused), 


: H. A. Stanton, Stroud 


and A. J. J.Owen, 


(2d.]—Means whereby the necessity 
the flask to withdraw the contents is obviated. (January 30, 1880). 


* 485. 


Hat Linings: G. Cooke, Lancashire. 
—Providing hats with removable linings suitab e for use as head 
(February 4, 1880, protection refused.) 


coverings. 


New Thornton Heath. 


or removing the stopper from 


(2d.] 


* 5622. Stained Glass: J. G. Sowerby, Gateshead. 
[(2d.}—Mode of producing in the body of the glass, and in various 
colours, lines of various thicknesses giving the contour of the fold- 
ings of ‘drapery, figures, &c. (February 6, 1880, protection refused). 


553. Re 
t: G 


. Wigner, 


tors or Lamps for the Electric 
London. 


(8d. 4 Figs.J—ihe re- 


gulator is actuated by the pressure of an intermittent supply of 
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water from a higher and external source, acting on a piston or 
bellows, and admitted through a valve controlled by an electro- 
magnet, or selenoid, excited by the electric current of the light. 
The lower carbon holder is fixed to the core of the selenoid, which 
is carried on a hollow piston working in a cylinder. The water is 
conducted by a flexible tube into the piston at full pressure, and 
by means of a diaphragm raises a conical valve communicating 
with the lower part of the cylinder. When the normal current is 
fiowing the selenoid closes the valve against the pressure of the 
water, and the motion of the piston ceases until the a 
to fail, when the valve is again opened and the piston rises. e 
motion of the upper electrode is regulated by a cord attached to 
the piston. The drawing represents a regulatororlamp. A is the 
baseplate, B columns which support the plate O, carrying gripping 
wheels for upper electrode. The col are insulated at B', B, B'; 
D is a metal cylinder with openings L' M' through bottom, E 
hollow piston, in which is a flexible diaphragm E2, E* rod carrying 
valve E*, F electric magnet, F' trunk round magnet, G iron core 
loaded by collar and weights G', H holder into which the lower 
electrode J is fitted, and which passes through guide K, L tap for 
water supply communicating with pipe L' leading to tae cylinder 
D and connected with the pipe E*, M tap communicating | tube 
M' with interior of cylinder, N cord, O gripping wheels, P cord 
passing in the reverse direction to cord N carried over guiding 

ulley and attached to weight P., R cover to gripping wheels, 
Deeow connected electrically with the carbon C2, T screw in- 
sulated from the base of the lamp connected to the coil of the 
magnet F. (February 9, 1880). 

601. Gas Stoves: J. Adams, Glasgow. (8d. 8 Figs.J— 
Relates to gas stoves of various kinds, particularly those described 
in Specification 1095 (1879). (1) To prevent explosions the gas 
supply box, burner chamber, and subsidiary fittings are attached 
to a tray, capable of sliding in and out in the base of the stove, 
(2) To regulate admission of air to the burners, an air chamber 
is fitted below or around the burners, with inlet apertures suffi- 
cient to admit from 10 to 25 volumes of air for each volume of 
gas consumed, A regulator maintains a uniform supply of gas. 
Self-regulating valves may be used for ventilating the flues, &. 
(3) To reduce loss of heat from radiation, baffle plates are used, 
or the surfaces are electro-plated, or the jacketted air spaces of 
the sides and doors of the ovens are filled with wood ashes. 
Various arrangements of cooking and heating stoves are de- 
scribed. Claims (abbreviated). 1. The combination of a burner 
or burners with air inlets and the sliding ~? 2. Electro-plating 
the outer ¢asing to prevent radiation. 3. The combination of 
parts of gas cooking stoves substantially as described in reference 
to Figs. 1 to 5 and 6 and 7 of the specification drawings, 4. The 
combination of parts of gas air heating stoves substantially as 
described and shown in Fig. 8 of said drawings. (February 11, 
1880). 


623. Intercepting ops, &c., in Beer: H. Elmore, 
Exeter. [4¢. 3 Figs.}—Device for intercepting hops and other 
foreign matters contained in beer, as it is drawn from the cask. 
(February 12, 1880). 


626. Pointing and Wire Cards: G. 
A. and E. ashworth, Manchester. (6d. 7 Figs.)—The 
dents of the wire cards as used for textile fabrics are sharpened 
by the employment of a sand blast. Fig. 1 is a section, and Fig. 2 a 
front elevation. The card wire a feeds from a reel g over a reci- 
procating post c, thence under a feed rolleri. The sand blast is 
emitted from a nozzle 6, and impinges against the wires of the 

















(Februar. 


guides, 


14, 1880). 


h 


cesspools, 
Describes other 


Faste 


Wood Green.—To prevent doors 
maining unfastened an elastic block on the door and a stud on the 


641. C W. R. Lake. J, P. Ratchet 
Pa is) ag ot terete te for removing the contents of 
and consum 8 emanating 
improvements. (Febroary 18, 1880). 


Doors: J. Edwa 
from closing ore 





carriage body are so a 


able of themselves to overcome 


'y 14, 1880). 


651. Steam Engines: J. Turnbull J Giaagow. 
(8d. 8 Figs.|—(1) In horizontal steam engines the piston rods are 
radial rods or roc levers, forming a 
parallel motion instead of the ordinary sliding crosshead and 

iston rod is continued through the a and its 
end supported by a second set of rocking levers, 
to partially balance the weight, relieve the piston rod from up- 
ward thrust, and reduce the friction of the piston. Motion is 
transmitted to the air pump or other pump from one or more of 
the rocking levers. (2) Relates to cut off and reversing gear for 
steam engines (improvements on former patent 5287 (1878). A 
conoidal scroll cam, driven from a revolving 
off gridiron valve working on 


guided and supported by 


The 


London. [éd. 14 


at the 


652. Ap tus for Cle Cards usedin Manu- 
facture, &c., of Wool, &c.: J. ebster, Jun., Wort- 
ley, near ds. (6d. 7 Figs.|—Applies to either of the 


“fancies,” “tangle strippers,” or ordinary “strippers” two card 
segments, which by a parallel motion can be made to work 
evenly with the rest of the cards, or withdrawn below the level of 
such cards, so as to be out of use entirely, or 80 J ote me os that 
their teeth during their rotary motion may work 

other cards, and thus clear or cleanse them. The required pro- 
jecting and withdrawing motions may be effected by set screws, 
and are of the description known as paraliel motion. 


654. Kilns: G. W. H. Brogden and E. Casper, 
and claims improve- 
ments in tunnel kilns, including: (1) The application of a pre- 
paratory drying chamber with or without an annexe at one end of 
the kiln for carrying off the heated vapours or steam, and a cooling 


Figs.). —Descri 





the wagons. 


ing of the goods, (2) F 


658. Spinning, Twis 
chinery: J. H. ere: 
scribes and claims mechanically driving yarn roving or p 


rranged that when the door moves to- 
wards. its proper position, the two come in contact, and not being 
the resistance of the elastic body 
are locked open. The invention also relates to a spring bolt. 


e object being 


actuates a cut- 
the back of, and at right angles to, 
the main valve, the shifting in and out of the scroll cam towards 
its lesser or greater diameter gives the desired degree of cut-off; 
this can be operated through suitable levers by hand, or by the 
action of a governor, and the speed or power of the engine regu- 
lated. (February 14, 1880.) 


eeper into the 


(February 


end for preventing the too sudden cool- 
itting to the inner ends of such drying 
and cooling chambers, sliding doors, or dampers which may be 
provided with apertures adjustable or not. (3) An arrangement 
of firing or feeding holes, and a ge beneath for going under 
(4) Apparatus for arresting the wagons, and for 
regulating their position. (February 14, 1880). 


656. Stafr Treads and Landings: W. H. Lindsay, 
London. [6d. 10 Figs.—A mode of construc’ 
landings of staircases with a facing of re versible blocks of wood. 
(February 14, 1880). 


treads and 


da Prepari Ma- 
hhley. (64. 6 #ige.]—De- 





Q n> 
—+— tt 














drag on the fibre is obtained. On the ordinary spindle, and resting 


pegs that fit into corresponding holes in the bobbin flange. At back 
of each ordinary spindle is another revol spindle, at top of 
which is a whor! covered at the circumference by flexible material, 
Near the bottom of each of the last-mentioned spindles is another 
whorl, which is adjustable on the spindle, and in contact with 
a sliding cone on the spinning or roving spindle, and is raised and 
lowered by a arate lifter, which works in unison with the 


reparing 
bobbins on the spindles at avarying rate of speed proportionate tothe 
delivery of fibre from the front rollers, whereby a uniform tension or 


on the ordinary lifter plate, is a loose collar, paving one or more 


card, the post c being caused to vibrate by the disc e and connecting 
rod d; when therefore the wire card passes over the rounded edge 
of the post c, the vibrating movement causes the teeth of the card 
to diverge, and to be presented at a varying angle to the action of 
the blast. The nozzle Fig. 3 is similar to that used for sharpening 
nibs, and is not claimed in this invention. Describes other means 
- of sharpening card fillets. (February 13; 1880). 


639. Filtering and P eating Feed Water: A. Bell, 
Manchester. [éd. 11 Figs.J—For filtering feed water, the 
jower part of the casing is charged with a coarse filtering medium 
e', and the upper with a finer e? separated by grids b' which are free 
to movein the casing. A screw connected with the upper grid c' 


= 


warping 
machine. 


661. Sectional Warping and Beaming Machines : 
R. and S. 8. 
8 Figs.)--Describe 


Hall and J. ‘. . 
and claim: 1. The application of the sectional 
toa 


ordinary lifter Sor teennechin the bobbins, The whorls are kept 
in contact with the before-mentioned collar and cone by springs 
in connexion with the back spindle journals, and thus the cone 
drives the back spindle, loose collar, and bobbin. (February 14, 


Walmsley, Bury. (67. 





2. An improved reversing motion for warp 
patterns on one side of the section, and half patterns or selvages 
on the other without changing the bobbins in the creel. 3, Driv- 


Singleton or other my ym ye 
whole 
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h* are opened when desired to 


clean the filter. A pipe and valve i 


is used to compress the media to the requisite density ; the valves ing the section flange by friction, and mechanism for effecting 


this ;: also driving the section flange by toothed or pegged wheels, 
4. An improved stop motion for the measuring apparatus. 5. Re- 
versing the wormwheel on the section shaft when the motion of 
the section beam is reversed., 6. An improved brake for weighting 
the section. 7. An improved wraith which is made in two parts 
hinged together, and expanded or contracted by a right and left- 
hand screw on the same spindle. (February 14, 1880). 


663. Treating and Transmuting Wood, &c.. 
into Useful A cles; W. pas ger Chelsea. (4) 
—Cheap or refuse materials are boil and ground into pulp, 
which is then pressed in metal moulds, or made into sheets. Paste 
or similar substance may be added to the pulp. Oil is used to 
make the pulp or the finished articles waterproof. Claims treat- 
ing woody and osseous materials for converting them into vendible 
productions as described. (February 14, 1880). 


664. otgt ee ee H of Ma- 
chines for Dre Meal, : W. Lane, Ebley, 
Gloucester. [6d. 3 Figs.] — Relates to th gosrenmae of clogging 
the meshes of a flour or meal dressing machine by an air chamber 
with. mouthpiece or pieces, so arra’ as to deliver upon the 
covering of the revolving cylinder a current of air, so that the en- 
tire circumference, or any desired portion of the reel, will be acted 
upon during each revolution. (february 16, .1880). 


* 666. Wind Guard, Smoke Preventer, and Ven- 
d and F. Gi 


divert the inflowing current to the upper part of the filter, anda | tilator;: F. T. Bon . odes, oucester. 
second pipe and valve j to the space between the filtering chambers. | (4d. 3 Figs.]—On the chimney is placed a cylinder with a flange 
Describes improvements in heating feed water. (February 13, 1880). velled downwards. Above said cylinder, and supported on its 











flange by uprights, is a cap with inner and outer flanges. In the 
interior of the cap, and attached to its inner flange, is a plate 
these means an upward current is induced in the chimney 
whatever may be the direction of the wind. (February 14, 1880). 
669. Preserving Beer; W. Atkins, Gorey, Wex- 
ford, [6d. 2 Figs.)—Apparatus designed for the better pre- 
servation of beer, &c., when on draught. (February 16, 1880). 

670 Rotary Motors: E. A. Brydges, Berlin 
(Krupp, Vienna), [6d 8 Figs]).—A ball flattened at the ends 
with tixed wings or partitions projecting from its pe is 
keyed on to the dri shaft. An outer casing or cylinder 
caused to travel concen’ y over the ball by the steam entering 
between the fixed wings on the ball and the sides of the casing 
or cylinder, The steam ports are at one end of the ball, the 
steam supply being controlled by a slide valve working on the 
dri shaft. ie tama casing revolves 
ins of being stationary. ‘ebruary 16, 1880). 

672. Cutting and Wood: W. R. Lak 
London. (/reeman Hanson, Hollis, Maine, U.8.4.)—Deseribes 
curved, esollopell or pelated elgen Gd iis segular ot Srapeier 
curve. 0 or po an or r 
surfaces. The illustration ‘anes the form of tool in which 





A is the shank, a a cutting lip, g a knife edge, 5 and ¢ two cutting 
plates of different lengths, d being a ve between. The cut- 
ting plates are provided with teeth, and a channel / is formed for 
the escape of the sawdust. The inventor claims a turning chisel 


with a head grooved longitudinally, aud provided with two cutting 
plates of different le the top and front edges of which form 
saw teeth and knife which make a continuous cutting edge, 
(February 16, 1880). 

673, At Draught A: 


nimals to Carriages: 
E. (Potthoff and Golf, Berlin.) [6d. 


4. Brydgos, erlin. 
6 Figs.J—A pivotted hook attached to the end of poles or shafts 
o<_ breast straps or chains to be easily freed. (February 16 


880). 
675. F Apparatus for Thrashing Machines: 
= e, ton Hun . (6d 3 Figs.) 
—On the top of a thrashing machine is fixed a feeding table, on 
to which the crop to be thrashed is thrown. Fig. 1 shows an 
elevation, and Fig. 2 a section of the apparatus. A series of 






































bars H carried by endless chains travel over the feeding 
table B; a reciprocating double set of prongs V p wed oot 
the sheaves and regulate the amount of crop to be hed. 
A vibrating board I, fitted with spikes L, prevents the carrying 
back of the crop by bars H, and feeds it on to the drum of the 
thrasher below. (February 16, 1880). 


682. Ox ting, &c., Malt ors: G. G. 
i Glam ae 


Cave (6d. 2 Figs.) ‘~~ 
for oxygenating, aérating, attemperating, rousing and blending 
malt and other liquors, &c, (February 17, 1880). 


* 683. Depositing Metals on Lace, &c.: 5. H. 
Musgrave, Islington. ([2¢)j—Lace -of silk, cotton, or 
wool is passed rr” a suitable bath, partially dried, then passed 
through a bath of alumina, and afterwards powdered metal is 
dus' on it. The thod is difled according to the 
fabric, &c. (February 17, 1880). 


* 684. Chineeing Threads: W. A. Barlow, London. 
(2. Tavernier, Paris) py roved process for “chinecing” 
threads of fibrous mate; by dyeing. (February 17, 1880). 


685. Hoardings: F. Sage, London. (6d. 5 Figs.)|—Con- 
structing hoardings for use in the erection of buildings, &c., in 
sections, so that the length of hoarding may be readily increased 
or diminished. (February 17, 1880). 


*687. Candle Holders: G. H. Pohlmann, He lifsx, 
]—A method of forming candle brackets, &c., 





Yorkshire. ~~ 
telescopically. (february 17, 1880), 


688. Firearms: Comte de Syasse, 
Parigz. (8d. 38 /igs.)}—The improvement relates to the breech- 
piece, hammer, and to the extractor of (1) pistols and (2) gans. 
(1) Pistols, hen the hammer is drawn back beyond “full 
cock” the breech-piece is depressed by a roller working in a slot 
on the lock, and the extractor is struck by a stud, and throws out 
the empty cartridge, taking a ition which locks the whole 
arrangement. When the new charge is pushed home, it forces 
back the extractor, and the cock, being released, is raised by a 
spring to the proper point for firing, moving the breech-piece into 
its former position at the same time. The slot in the cock is so 
formed as not to disturb the pane pe when the trigger is pulled. 
In the drawing, Fig. 1, A is the cock pivotted at K; B the breech- 
piece; O extractor; D large spring which acts on the cock through 
the small link F ; E the tumbler with its spring Y; N the slot in 
which the roller O travels; P spring. The cock A can be moved 
to any of the four positions shown by A, A', A*, A*. Twocha 
are carried, one in the rear and one in the magazine above. (2) 
In guns, Fig. 2, the breech-piece is depressed by the arm of a bell- 
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crank, which is moved when the cock is pressed against a link 
attached to one of its other arms. The removal of the breech-piece 
































liberates the extractor which {s forced outwards by a spring com- 
pressed by the bell-crank. (February 17, 1880). 


* 689, Manufacture of Nails: G. W. von Naw- 
rocki, Brriin. (i. Moeller, Berlin). (24}—The nails are 
rolled from a heated bar between bevel-edged rollers running 
at right les to each other, contoured to the form of the 
nail, provided with recesses for the heads, and with cutter 
for cutting off the nail when finished, from the bar; the 
foe ae | yr are in rings for convenience of removal from the 
oy | of the rollers and the substitution of other dies. (February 
7, 1880). 
* 691. Spheztons Armour for Beotenting Guns 
and the Embrasures: H. Stu » & . —2d) 
~—A sphere of iron or steel is embedded half way in the face of the 
embrasure. If the gun is intended to recoil its muzzle is smooth 
and slides in a recess in the sphere; if not it is fitted to the — 
by a collar round the muzzle. Provision is made for sighting. 
(February 17, 1880). 


. . Machine for Manufacture of Paper 
Pulp, &c.: Forbes, Dalkeith. (6d. 7 Figs.}—This is 
a rag engine divided by partitions, running nearly up to each end, 
into three circulating channels, In the central channel at or near 
one end of the same is a paddle having floats set alternately at 
reverse angles to the axis of revolution, so as to lift, mix, and 
deliver the pulp into the side channels, The latter flows along 
the side channels, and is acted on by wasbing and draining 
paddies and by pe bees On reaching the end of the engine 
the streams meet and © intermixed, flowing back through 
the central channel to the lifting and mixing idle, which re- 
peats its action. The floats of the washing and draining paddle 


are scoop-s d with g:atings over which is wire gauze or cloth, 
and the lly lift and drive the pulp forward to the cutting 
rolls. © gauze or cloth strains off the water which is run 


through the central eye of the paddle to waste. The washing 
dle may also be used for thickening the pulp only, and the 
ined water passed into the central chamber to be again 
mixed with the pulp. The washing and draining paddle may be 
raised out of action. The cutting rolls may be adjusted. 
(February 17, 1880). 


* 693. GI E. Baines, Leeds. 


azing. 2¢.)—A method of 
glazing roofs, &c., without the use of putty. 


(February 17, 1880). 


* 694. Umbrellas: J. Nussbaum, Paris. [2¢.)—Re- 
lates to means he ae umbrellas, ls, &c., may be made to 
open automatically. (February 17, 880). 


695. Tetegra; Lines: W. R. Lake, London. 
(C. B. Chinnock -~ 4 and J. de Hart Harrison, Newark, U.S.A.) 
6d. 7 Figs.)—The object is to prevent currents on one line wire 
ing conveyed to another, and to carry off all external currents 
caused by escape or induction. Fig. 1 shows a perspective view of 





cable, and Fig. 2 a section. Around each line wire A is wound an 
insulating covering B, The external electric conductor C made of 
lead, tin, or other foil is wound over the covering as shown, and 
is connected with a D, and the outside currents are thence 
conveyed tothe ground. (February 17, 1880). 

* 696. Bottling Liquids: F. 8. Willo by, 8tock- 
port, (2¢.)—Improvements in syphonus used the bottling 
of liquids, 17, 1880). 

697. A ds; F- 


tus &e., 
& An outer vessel or vat 


Liverpool. 


ferrules, and are capable of turned up as leaves on the re- 
spective sides of the vat or v by the pipes, from which they 
emanate, turning in stuffing-bores. The pipes deliver into the leaf 
chambers th: perforated lateral passages at one end of the 
leaf chambers, the discharge being through a similar at 
the other end of the leaf chambers, (February 17, 1880). 


* gs Yarn: L. Newsholme , H. and T. 
Scatchard. Oakw: Yorkshire. (2¢.)—The yarn is 
led from a bobbin to two grooved pulleys, pl a short distance 
apart, and passed around them once or oftener, according to its 
stre ornature. In going from one pulley to the other it is 
singed by a gas flame. Should the yarn break, the bobbin is arrested 
by a falling lever and the gas flame automatically lowered. (Feb- 
ruary 17, 1880). 


699. A us for Preventing the Injurious 
Eff juced or Esca: Electrical Currents 
in T or : W. R. Lake, 


‘elephonic shogee Lines 
London. (C.£. Chinnock, New York,and J. De Hart Harrison, 


Newark, New Jersey [6d. 1 Fig.}—To prevent induced or escaping 
currents from reaching line wires or conductors a wire K extends 
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along the tops of the posts A supported by insulators C' and con- 
nected with the ground at suitable distances by the ground wire J. 
The line wires E are carried by insulators C around the shanks D 
of which metal foil is placed forming an electric conductor G. 
The wires H and I connect the conductors G with the top wire K, 
ago escaping currents are conducted to the ground. (February 
, .) 

700. Filling Bottles with Carbonated Liquids 
and Spraseses therefor: F. Barrett, London, 
and . Bru Birkenhead. ([4d¢.)—The bottles are 
first filled with water in a trough, Then either at the trough 
or the filling machine they are by means of a pire passing into 
them filled with carbonic acid gas, which expels the water ; the gas 
is in turn ed, and its place taken by the carbonated 
liquid. Describe filling bottles having either internal stoppers or 
ordinary corks. Claim filling bottles with carbonated liquids sub- 
stantially as described, also the trough for charging bottles with 
carbonic acid gas. (February 17, 1880). 

*701. Securing Tyres of Railway Wheels: F. C. 
Glaser lin. aT Melaun, Kinigshutte, Prussia), (4d. 2 
Figs.]—Two iron rings, formed to key into the tyre, are inter- 
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posed between the tyre and spoke ring or body. A and B are 
the two rings, (February 17, 1880). 

703 Condensing and Refrigerating, &c.: J. H. 
Johnson, London. (0. 7. Savalle, Paris). (8d. 8 Figs.) 
—Instead of a current of water, sheets of air constantly re- 
newed act on the walls of vessels containing the vapours 
of volatile essences to be condensed and refrigerated. Crude 
alcohol being contained in tue evaporating vessel the upper par- 
titions of the rectifying column (in rectifying apparatus) are 
charged with secondary alcohol of a high degree. The apparatus 
is then heated by steam. At the same time a fan is set in motion 
causing cold airto rise inthe air tube leading to a tubular con- 
denser; the vapours rise through the rectifying column and pass 
to the condenser where they are d d by circulating against 
surfaces cooled by the current of air fromthe fan. The partitions 
in the rectifying column are provided with baffling devices. The 
escape steam from the engine driving the fan is utilised for heating 





the apparatus, (February 17, 1880.) 
704. Treatment of Worts: H. Daniels, Burton- 
u Trent. (6d. 2 Figs.)—Concentrates low gravity worts 


ere yacuum into worts of sufficient gravity to be of value 
to the brewer. (February 17, 1880). 

706. Anti-Frictional Bearings: W. R. Lake, 
London. (H. Loud, Everett, Mass., U.S.A) [6d. 13 Figs.J— 
A series of rollers mounted in a ring are enclosed in a i 
80 arranged as to be capable of revolving around an axle or 
and to touch each other on their respective peripheries so 
rotary motion being given to the axle or bearing, rollers revolve, 
and the annular plate which carries them is also free to turn witbin 
the casing. Each roller is made in two lengths and united by a steel 
pin, the centre of which is the axis upon which they turn. (Feb- 
ruary 17, 1880). 

708. Alimentary Products: A. M. Clark, London. 

Cereals Manufacturing Company, New York). (8d. 8 Figs.) — 
he grain is scoured and the hulls removed by ~~ 
ney ley series of inclined compartments fitted with rub- 
bing in combination with deflectors and a suction blast to 
off the bulls and dust. Then the grain is cooked either 
whole or ground, by the moist heat of steam in a revolving 
cylinder of wire cloth or perforated metal, which is enclosed in a 
heating chamber, out of which it may be slid, emptied, filled. and 
slid back again. Steam is admitted and passed into the charge 
through the central spindle. After cooking, the steam is shut off 
and the cooked dried in the hi chamber, In some 
cases it is preferable to cook the ground or 





Pf * Sd. 9 Figs 

contains an inner vessel or vessels Faro with lifting or swing- 
ing leaf chambers, through which cooling water Th 
leaf chambers are of 


passes, ese 
sheet metal, are perforated and stayed with 





crushed —_ ina 
quiescent state, and dry it in a separate vessel for which purpose 


the apparatus may be modified. The cooked charge ma 
dried arrest hot air to pass thro it whilst bei: ~ 
The inventors also claim certain Rann Beat of y + ny 
sugar as articles of diet. (February 17, 1880.) 


709. Gilding Article: of Metal: A. 

London. (@. F. L. Comte de Chastenet d' Esterre, a! bog! No 
drawings.}—Methods of coating metals with a light but solid 
covering of gold. (February 17, 1880). 

* 710. Bricks and Tilés: P. Damien. Notting 
Middlesex. [4¢.)—Refers to machinery which grinds yng 
the clay; washes sand, and fills the moulds, cleans the pallet 
boards, sand them, and pushes them in the brick moulds to 
—e » ares the —_ —- with brick on it is then 
owe own to a an 
areay tr ise page P’ away from the machine. 

711, Cattle Crib: F. Warner, Botley, Ber 
1 Fig.]—A novel construction of cattle crib. (February Th tog? 


Beauietins Gas other Fluid: B. w. 


be 


wheat, barley, and 


the swinging diaphragm is forced 
against the fixed one, projections in the aon into orifices 
in the fixed diaphragm, thus control the passage of the gas 
through the orifices to the outlet part of the chamber. The fixed 
aio may be adjusted for any desired pressure. (February 

713. Self-feeding A: Ma.- 
chines: E. W. Pam , Teversham. [6d. 4 Figs)]— 
The unthrashed grain is conveyed to the drum of the ma- 
chine by an elevator with two separate partitions, the one pro- 
tecting and distributing the grain, the other preventing waste. 
Various speeds are obtained by unequal sized pulleys fixed at the 
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top end of elevator. The drawing represents the upper part of a 
thrashing machine with self-feeding apparatus attached. A is 
the —_ carrying the belts B; C, the hooded hopper with 
oscillating movements; D, unequal sized pulleys; E, pulleys at 
bottom of platform, (February 18, 1880). 


* 714. Advertisements: H. J. Haddan, London. 
(P. Boissier and E. C. Sonnet, Paris), [2d.)—Mode and means of 
displaying advertisements. (February 18, 1880). 


715. Road Sweeping and Dirt Gathering 

chines: John, James, and Daniel Barker, Old- 
ham, (6d. 4 Figs.—A rotary brush works behind and in con- 
tact with a flexible roller underneath the body of the elevating 
machine. The brush is kept in contact with the ground and 


Ma- 


a 








flexible roller, by springs, levers, or weights attached to and act- 
ing on the shaft of rotary brush. The drawing shows & 
side elevation of the machine; a is the rotary brush, 6 the flexible 
roller, cis the elevator, d levers connected to the bearings which 
the shaft of the brush a@ revolves, e buckets working over the 
rollers /,f’, mdoffer brush, o guide wheel, s shoot through which 
the dirt is discharged. (February 18, 1880). 
716. Mules for Sptening : R. Redford, Red- 
near Stockpo: 4d, 1 Fig.}—The unlocking of the 
faller is controlled by an automatic ey oy governed, by the 
tension of the yarn in the lower faller. In the drawing, a is the 
under faller shaft, a’ the under faller, a? a lever fixed on the shaft 
a, } the top faller shaft, 5’ top faller, c faller leg on which is & 
bracket c', an plate c? sliding thereon, d a lever which 
swings on a stad on the faller leg,e pin ond, g adjustable stop- 
h the bowl on which the faller leg rests when it is locked. 
When the runs in if the yarn is slack, the under faller a 
raised, and the lever a? depressed, the plate c? being so low the 
pin e does not bear su’ ly @ plate c? to knock the 
faller leg off the bowl 4. When the yarn is tight it depresses the 
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under faller a!, and raises the lever a2, which by the chain / lifts 
the plate c?, and the point of the lever d being held by the stop- 








piece g, the plate c? acts as a wedge between the pin e, and bar e' 
forcing the faller leg off the bowl A, and reversing the carriage. 
(February 18, 1880). 

* 717. Box Iron: A. Murdock, Dudley, Worcester. 
[2d.]—Has internal ridges for diffusion of heat over bottom of iron. 
(February 18, 1880). 

718. Governors and Speed Re tors: J. C. 
and R. D. Napier, Glasgow. [6d. 7 Figs.}—Describes im- 
provements in governors formed of rotating blades in combination 
with a liquid. Two discs having internal reversed curved flanges 
are immersed in water, one is fixed to and the other loose upon, a 
shaft. The agitation of the water causes the revolution of the one 


Ahab hl hidhidist dhdtithhihiddit> 











to tend to rotate the other. Fig. 1 shows the complete apparatus; 
Fig. 2 half plans of the discs; and Fig. 3 sostlen of same. A 
grooved pulley on the loose disc has a chain 14 in connexion with 
the lever 15 and weight 17, which is regulated to exactly resist the 
revolution of the loose disc when the other is driven at a given 
Speed ; consequently any increase or decrease in the speed of the 
driven disc will cause the weight to be raised or lowered, and a 
corresponding motion to be imparted to the throttle valve of the 
engine by a connecting rod. (February 18, 1880). 

719. Taps and Valves: J. E. Dudley, Oldham. 
(4d. 4F ign The lower face of the plug has an annular recess 
and the seating a corresponding annular projection. There is an 
annular recess round the seating in which the outer rim of the lug 
fits, and these two annular recesses are fitted with india-rubber 





rings, In the drawing, a is the body, plug, ¢ screwed spindle, d nut 
having at the top two projections roe Fig. 2) wune into two 
notches or recesses at the top of the body @ to prevent it turning 


aw 
720. Manufacture of Waterproof Packing Ma- 
terial, &c.: E. Quin, Layland, ( o. Lancaster. [4¢.}— 
Combines two layers of paper with a central layer of cloth, and 
cement together with india-rubber solution, &c. Describes ma- 
chinery for the manufacture. (February 18, 1880). 


721. Hose Pipe: E. Quin, Lancashire, (2d. 
No drawings.]—Improved manufacture of waterproof hose pipe. 
(February 18, 1880). 

* 722. Nut Locks: A. M. Clark, London. \‘/.D. 
Beech, F. M. Hartle,T.T, and J.D, Beech, Jun., Millersville, Miss.. 
U.S.A: [2d.]-One end of a locking pin passes through a radial slot 
in the nut and through grooves in the bolt. Itis kept in place by 
a spring which lies against a shoulder on the nut, The free end of 
the wee is forked and fits the screw thread of the bolt. One face is 
bevelled, allowing the nut to be turned downward by causing the 
e grooves. A key is set in the nut which when 
outward and disengages and holds the 

the nut. (February 18, 1880), 


723, Tooth Brushes: A..M. Clark, London. (. J. 
Miller, Paris) [6d. 10 Figs.)—The bristles are set to correspond 
to the inside and outside curvatures of the jaw. (February 18, 
1880). Z 

724. Stopping and Starting Tramcars. &c.: B. 
F. Cocker, * id. (6d, 3 Figs.)—This is -a combina- 
tion of a spiral spring round the axle, a clutch plate at each end 
fast to the spring, but loose on the axle, and gearing through 
which the clutch plates can be made fast at will, to wind up the 
spring, causing it to act asa brake, and a reservoir of power 
help the vehicle in starting. (February 18, 1880). . 


726, Ornamental Slabs. &c.: A. McLean and G. 
Green, Southwark. [4¢. Nodrawings.]—Describes an im- 
proved mode of producing ornamental slabs and panels in imita- 
tion of incised or inlaid work. (February 18, 1880). 


728. Gas Apparatus: S. Chandler and J. Chandler, 
Newington, Surrey. [6d. 7 Figs.)—A vessel divided into 
compartments. contains in each compartment purifying material,. 
by preference clusters of iron plates kept apart by slight bosses on 
their surface. The compartments are arranged with spaces at top 
and bottom, so that the gas must in passing from inlet to outlet 
traverse up and down all the compartments through the purify’ 
material. Water is also admitted at the top and is distribu 
through each compartment by a spreader meeting the gas as it 
rises. The inventors claim (1) the application of a series of pum 
with a single scrubber washer to obtain liquors of various strengths 
from different compartments, (2) the divided tanks as described, 
(3) the arrangement of purifying materials placed in the tanks as 
described. (February 18, 1880). 


730. White Lead Pigment: W. R. Lake, London. 
(G. T. Lewis, Philadelphia, U.S.A.) (6d. 4 Figs.]—Relates to: 1, re- 
fining waste lead fumes from smelting furnaces by passing the 
waste fumes through tubes or retorts. heated externally and 
before collecting said fumes; 2, making white pigment by passi 
powdered galena or other sulphuretted lead ore intimately mixe: 
with air through a retort or muffle heated externally, and collect- 
ing the reeulting fumes by collecting and catching apparatus; 
3, refining lead fumes from lead fume furnaces, or waste lead 
fumes from the smelting of oxidised lead or roasted sulphuretted 
lead ores, by ing these fumes over or into a second fire before 
hs 4 reach the cooling and catching apparatus, (February 18, 
1880.) 


pin to lift out of 
turned presses the sp 
locking pin, thereby unloc! 


731. Steam Generators, &c.: J. Bellamy, : 
wall, Middlesex. (8d. 8 Figs.) - Relates to horizontal tubular 
steam generators and apparatus for heating and circulating water. 
The products of combustion from the fireplace (arranged inside tne 
shell), after passing through fire-tubes to a chamber or chambers 
at the back endof the apparatus, = thence through the water 
space to the front by return tubes of larger diameter than the first- 
named fire tubes, such tubes being so proportioned that the sum of 
the cross sectional areas of the return tubes shall exceed the sum 
of the cross sectional areas of the first-named fire tubes; from the 
front end of the apparatus the heated gases go back to the rear 
end in flues or channels arranged exteriorly of the boiler or 
heater, and thence escape by a chimney. Shows and claims 
several arrangements. (February 18, 1880.) 


732. Mincing A tus: T. Williams, Jun. 
London. (6d. 5 figs.|}—Describes improvements in apparatus 
for cutting or mincing sausage meat and other substances. (leb- 
ruary 19, 1880), i 

733. Ranges: W. H. Hughes, Worcester. [8d 
5 Figs.]— Designed to render kitchen ranges convertible into open 
or close ranges at will. (February 19, 1880). 


* 734. Valves: W. R. Lake, London. (C. £. Singer, 
U.S.A.) [2d.] - Describes ae in valves for barrels, 
casks, or similar vessels. (February 19, 1880). 


736. Pianofortes, &c. : C. Kesseler, Berlin, Patent 
Solicitor. (Z. Westermeyer, Berlin.) [6d. 4 Figs.)—Describes 
improvements in actions for pianofortes, pianinos, and the like. 


(February 19, 1880). 

* 737. Lubrica’ and Surfaces: G. H. 
Smith and H. ’ chester. (2d.—For 
lubricating the step of mule or other spindles a small hole is 
made through the step close to and parallel with the bearing of 
the spindle, and opened out for the whole or part of its length 
into the hole of bearing. Cotton wick is passed round the spindle 
on top of and laying on the step, and is drawn th h the hole 
in the step lying it the spiaiite, Refers to modifications to suit 
different applications. (February 19, 1880.) 

738. White Cement: J. C. Bloomfield, Castle Cald- 

Ireland. [2d¢.)—Designed to produce a material which 
sets ost immediately after a 


tion, and furnishes a white 
dry surface ready at once to ive colour or decoration. (Feb- 
ruary 19, 1880). 


742. Cleansing Discharged Water: J.G. Tongu: 
. (W. Knauer, Osmunde, Prussia.) (6d. 8 Figs.) De 
scribes improved means and apparatus for cleans’ the dis- 
on water from sugar and other factories. (February 19, 


743. Im ements in Railway Brake 
tus: F. . [1s. 4d. 89 Figs.]—(1) An improve- 


° Leeds 

ment on 225 (1879) whereby a double system of brakes, viz, a 
hand brake and an automatic brake, worked by two ejectors, are 
now pled toa pound ejecto’ commanded by one 
handle instead of three or more. (2) The combination of the 
automatic brake with the Smith vacuum brake. (3) The use of 
mufflers for ejectors formed by concentric annular passages of 

section, or by rectangular passages in rows. 
@A ucing valve to be applied to the vacuum pipes of loco- 
communication with the 





when any desired pressure has obtained. (5) Several plans 
pede peng tgpdaw ong pom | on each brake-block on a 
wheel or & system of (6) The application of a parallel 
mi to to prevent unequal wear of the 

An im on 225 (1879), and provides for 


the use of two levers or cylinders on each carriage. (8) 





round, f/ annular recess in the b, g annular projection in 
seating, A annular recess round p my AKA, (erusy 18, 1880). 


pne' 
An improvement on 616 (1879) for insuring the quick action of a 


valve for opening a com’ 


munication between a vacuum reservoir 
and @ pneumatic lever. (February 19, 1880). 


744. Hea and Purifying Water: J. Wright 
Tipton. (6d. 3 Figs.|—A syphon bottom or hollow baseplate is 
used in combination with an ordinary “ ” or other feed 


water heater. Figs. 1 and 2 show the baseplate in section. The 
tubes Bin the heater secured in a conical plate C; D the inlet, 
E the outlet. The casing F contains the chamber a; 07 opening 


HH ar ‘ 
| P Fig.2. 
























































6 communicates with passage ¢ and tun dish d, the chamber a 
and passage c thus forms an inverted syphon. The condensed 
water which accumulates in the chamber a is discharged through 
the passage c into the tun dish d@, thence escaping when a given 
level is attained. (February 19, 1880). 


* 746. Leng Span Bridges: A. Barclay, Kilmar- 
nock. (2¢)—Development of Specification 367 (1880). The 
triangular girders or trusses do not meet in the centre of the _— 
but a space of any required is left, which is bridged by a 
lattice or bowstring girder. This girder may rest upon the ends 
of the projecting triangular girders, it may also be attached to 
them by suspension chains, (February 20, 1880). 


* 747. Hooks, &c., for Pantaloons: W. Oe 
London (H. Schlesinger, Berlin) [4d. 12 Figs.j— 
Describes hooks and shackles to be used as substitutes for panta- 
loon buttons. (February 20, 1880). 
748. Manures: J. Duke, Totnes. 83 Figs.J—Treats 
——- water and other liquids containing Ieclitistag matters with 
soluble 


0 silicates, &c. (February 20, 1880). 


749. Flame: G. De Win Norwood, 
Surrey. (7. Remus, Dresden). (6d, 2 Figs.}—Ignites a candle or 
taper by flame, produced by frictional contact of amorphous phos- 
phorus with the end of a strip of fabric, suitably coated and pinched 
by aspring. (February 20, 1880). 


761. Telegraph Wires: F. J. Cucor en: 

Liverpool. (A. X. Zaton, Brooklyn, New York, U.S.A.) 
3 Figs.|}—Covers the wire with a fibrous or spo material, en-~ 
cases it in a tube of ductile metal, either perfo: or plain, such 
covering being put on in an apparatus provided with a nipple 
and die through which the wire, passes, and a cylinder so arranged 
that an annular space is left, and by the action of a plunger 
hot lead or its equivalent is caused to issue in form of a tabe 
through the die, then fills the pores and interstices of the inter- 
vening covering with an insulating material in the form of a liquid 
either with or without a pump. Claims the wire so treated; also 
the method of manufacture. 

752. Telephones: F. J. Cheesbro' Li 1. 
(A. K. Eaton, Brooklyn, U.S.A). (6d. 10 rey Bslatee to muldpolar 
magnets,in combination with telophonic transmitters and vers. 
The illustration shows the complete telephone in section. The 
diaphragm is com of compound plates having corruga- 
tions @ @ to increase their elasticity, the number of corrugations. 


Fig.7. 
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80 
com; of tised steel, the central 
north pole, and BB two poles of hglf the size of, the former and 
of the opposite polarity. (February 20,1880), cm  <inue- 


ment of a metallic in with the surfaces of insula- 

of to modify their electrical pro- 
perties. The metal to be used in very thin sheets or and 
caused to adhere to the . 20, 1880.) 





761. Casting Steel Ingots: J. H. Rogers, Llanelly- 
(6d. 5 Figs.|—A series of taper mould blocks A (Fig. 1)*are placed 


i 
, 
; 
| 





















































284 





ENGINEERING. 








[Ocr. 1, 1880, 





open end downwards over fireclay conductors E, formed in the bed 
D. A suitable number of mou are connected with a central 
runner (Fig. 2). The mould blocks are beld down by bars placed 
across them, molten steel runs from the central runner 








Fig. 2. G 
4 a 
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along the conductors E up the moulds A. The air and gases 
escape es the passage B, the cap C receiving any metal 
which may . Immediately after casting the moulds are de- 
tached from the runners by @ blow, and the ingots are free to 
drop from the moulds, (February 20, 1880). 

762. Baskets: N. Krailsheimer, London. (6<. 4 Figs.) 
_ = capable of expansion and contraction. (Febru- 
ary 20, 


* 764. Hand Trucks: A. 3. Coast, Patent Agent, 
London (Z. Caillour). (24.)—The truck is provided*with an 
ordinary swivelling under-ca: , and the handles can be oscil- 
lated slightly to work a pawl for bringing the under-carriage to 
any desired position, and keeping it there. (February 20, 1880). 

765. A tus for Checking Arrival and De- 
parture : F. Sage, (6d. 2 Figs.) 
—The workman drops a metal tally into a shoot B, the tally is 
received in one of a series of compartments A! in an ossillating 
box A. Each compariment represents a given time, so that 
the hour at which the tallies were dropped is known. The 


Fig.1. 
































rtments to the end of the shoot B. The 
24 hours. A cam M causes the box to 
moved according to the position of the notches. Attached to 
the box is a dise D marked with the required times, the move- 
ment of the box presents one or more of the figures to a suitable 
hole in the outer casing of the apparatus. (February 20, 1880). 


* 766. Sand Moulds for Metallic Castings: W. P. 
Co. ~ (2d.j—The * fill- 


Chester. 
ing” plate is fixed to the table, which may be supported on springs, 
and pattern or pattern plate is fastened to a block moving in 
aides in the table, so that its heightcan beregulated. A “flask” 
rame, whose height is adjustable, is placed round the filling and 
pattern plates, and carries the flask or box. The hopper may be 
‘telescopic to suit flasks of different height. Drawers may be dis- 
— with, and the table be made to slide on a gantry under a 
opper. Hoppers may aleo be dispensed with, and an archimedian 





screw trough with spouts used instead. (February 21, 1880), 
767. Ro for Horseshoes: G. T. ey, Lon- 
ion. (6d. 7 Figs.)—Roughs adapted to fasten on to ordinary 


permanent horseshoes, and removable without the aid of the 
shooing smith. (February 2%, 1880). 

768. Regulating Digitorums, &0.: T. S. and W. W. 
meen, Crevece. ve .J--Means designed to strength 
and develop muscles ont ab anate of ameterte players, 


«(February 21, 1880). 

770. Anti-fouling, &c., und: J.B. Hannay, 
Glasgow. (2d.)—Describes and &@ compound of naphtha, 
colophony, soft turpentine, and linseed oil, for * protecting surfaces 
from corrosion, and an anti-fouling pound, isting of the 
former, with the addition of arsenites or chromates of mercury, 
both or either of them. (February 21, 1880). 

* 774. Match, &c., Boxes: J. Imray, London (/. 7. 
Crosier, Paris). (24.)—Helates to an improved oR of 
double pocket box for holding matches, &c. (February 21, 1880). 
yeruenene Way of Railways and 

Homersham, Middlesex. 


775. Tram. 
ways: W. (6h 8 Figs.) 
Fig.2. ‘S 


























snnen sain patte.on 5 Siguien salte'_ono cnenmnd t» the cleapeve 
at the required “ cant” by an iron or steel soleplate (Fig. 1) which 
bas @ seating at the inclination ; movement to the 
rail is prevented by Oulders A and a clip B, a movable clip 
secures the rail as shown. For preventing the movement of the 
bolts or spikes, flanged washers H, are sunk into the sleepers, and 

es D pass them. In some cases clips K are used in 
eombination with bolts, nuts, and washers, and the inclination 
cut in the sleeper. (February 21, 1880.) 


776. Artificial Sione,&c: W. Lloyd Wise, West- 
minster. (4. Brault, Laprarie, J. Watkins and D. S. Smith, 
Montreal, ali in Canada). (2d. No drawings.)—A compound 
having as a base sulphur, to which is added ground stone or 
marble, &c. (February 21, 1880). 


* 777. Hulling, and Sizing Coffee, &c.: 
4 (C. ¥ Hargreaves, Rio de Janeiro). 


W. R. sale, London. 

{44.]}—The coffee is husked by passing between a revolving 
metal dise and a stationary india-rubber te covered with 
wire gauze, the husked berries with all er matters pass- 
iog thence to a series of inclined rocking sieves. A fan is ar- 
ranged in front of the third or lowest sieve for supplying a blast 
of air for removing the lighter impurities. The berries are then 
polished in a cylinder lined with wire gauze and provided with 
revolving brushes, and are thence taken to a sieve in front of which 
is @ second fan, and finally to a separator. The heavier im- 
purities smaller than the berries pass through the sieves. (feb- 
ruary 21, 1880). 

778. Yeast: W. R. Lake, Patent Agent, London. 
(J. Rainer, Vienna). [4d. No drawings.)—Relates to the manufac- 
ture of yeast without the ordinary alcoholic fermentation or the 
ordinary formation of secondary products. (February 21, 1880). 

e — Pg Fabrics and Cu Foye at Ly 
con, J. . Knott, a —Relates - 
proved means and method of actuatiug the healds for forming the 
pile, where two stuffs are woven at the same time, also a novel form 
of knife for cutting and separa the pile and for keeping the knife 
sharp, also arrangements for s the knife whilst it is 
cutting, and the manner of weaving the pile in the back or founda- 


tion of the fabric. (February 23, 1880). 
781. Na tional Sounding A: us: Sir W. 
4 . [le 2d Bl Poe J—Relates, first, to 
taking soundings without reducing speed of vessel, regulating the 
egress of the soundi .g line, and preserving it from rust; for this 
urpose a drum A, Figs. 1 and 2, coptaining the sounding wire, 
sup by bearings fixed toa hinged lid 6, so that when 
el the drum A and all its belongings are enclosed within the box 
B, which contains lime water or other preservative liquid. The box B 
is fixed to a suitable part of the vessel so that the drum A overhangs 
the sea. The tubular legs ¢ are hinged to the box at c* and a rod 
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used instead of weights. Another plan of brake is shown in Fig. 3 
A hauling shaft / carries a V pulley /*, around which an endless 
rope / passes to the drum A ; this cord transmits the motion to the 

a brake, a weight giving the necessary 
resistance. Relates, sé diy, to impro ts on patent 3452 (1876) 
for gauges for indicating depth of water. Figs 4, 5, and 6 show a 
sounding instrument combining three gauges, a glass tube p® and 
@ brass tube p ted by the p ge p* through the cap n, the 
glass and brass tubes communicate by the opening n*. The ar- 
rangement of tubes is varied to suit varying depths of sea to be 
sounded. Figs. 7, 8, and 9 show an elastic bottle gauge. The 
bottle z has a perforated plug z', with a stopper x’; an indig- 
rubber z* presses over the opening in the plug z* and closes 
the passage, the bottle in the meanwhile being filled with water, a 
fine tube y connects the elastic bottle to a chamber z*, so that 
when the bottle is subjected to external pressure some of its con- 
tents is forced up into the chamber z*, and thence falls into a 
glass measuring tube z. There are eight claims, referring: No, 1 
to the arrangement of deep sea sounding ap tas; No. 2 and3 
to arrangements of brake for the drums, and Nos. 4, 5, 6,7, and 8 
to gauges for indicating the depth of water. Various arrangements 
of apparatus are described. (February 23, 1880). 


drum and also acts as 








783. Eliminating Phosphorus from Iron, &c.: 
R. M. Moir, Hampstead. (J. Deby, Huelva, Spain). [2d. No 
drawings.)}—The application of reducing gases, such as am- 
monia, as a source of nascent hydrogen, or of carbonic oxide 
gas, either separately, or in conjunction, blown through iron, or 
other metal or alloy in a molten state, as means of eliminating 
ee contained in this molten metal. (February 23, 

). 


* 784. Attaching Buttons: C. W. Clark, Birming- 
ham. ([2d.]—Attaching buttons without the ordinary sewing. 
(February 23, 1880). 

oilers and Flues: T.Nutt, Bromley, 
[4d. 4 Figs.}—A tank communicating with the 
boiler is placed at the back of the firebars to economise fuel; a 
self-acting circulating feed tank = the boiler, a ball-cock 
regulating the supply ; the cleaning doors in the flue are connected 
so that they may all be opened together. (February 23, 1880). 


786. Apparatus for Producing Gaseous Fuel: 
A. Hegsver, Cologne. (6d. 4 Figs.]—In the front of a gas 
retort and below the floor level is placed a vertical chamber having a 
firegrate at its lower end. The admission of air is regulated, and the 
production with the fuel of carbonic acid gas effected. Fig. 1 isa 
partsection on the lines B B of Fig. 2, and Fig. 2 a longitudinal 
section on lines D D, E E, Fig.1. Beneath the floor the generator 
a is placed, into which the heated coke from the retorts is dis- 
charged through the opening d on to the grate f and g, the steam 
from the water trough A cools the grate-bars. The cover & is 
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luted with sand or water to prevent escape of the gas, the gas 
from the generator passes through passage / into the furnace, the 
products pass downwards from combustion chamber m through 
the zig-zag pa: n n to the chimney flue, a8 shown by arrows, 
and the air required for combustion passes up through passages 0; 
the division walls pp and p' p! are luted with sand joints. The 
gas and air issue res vely from passages /' o' through 0 

qr, and intermix. escape of the products and the supply of 
air are regulated by slides s, Fig.1 (February 23, 1880.) 

* 787. Rowlocks: W. Shears, Thames Ditton. 
2d.J—Connecting sliding seats of boats with the rowlocks. (Feb- 
ruary 23, 1880.) 

788. Brakes for Wire and Cables: J. 
Mitchell, Glasgow. [4d. 4 Fieh To regulate the paying 
out of wire rope a long nut is formed with grooves or thi 8 
corresponding to the coil of the strands of the rope, 80 that 
tensional strain on the rope causes the screwlike form of the 


Fig.1. 














1 
strands to revolve the nut, Attached to the nut is a brake wheel, 
the brake band } being operated by the screw and handwhee! 
e, the revolutions of the nut @ are con and the paying ou 
of the rope lated or ped. (February 23, 1880). 

C. Har- 


Manufac Inflammable Gas: 
‘ on on rt —Volatile or bituminous 4 
gas 





and coal dust are ina ber which is subme: 
a tank filled with hot water, When the temperature is 

is generated. ‘The chamber has a sefety valve, also & pipe 
whieh: receives surplus gas and conveys it to the chamber, 





through a coil i cold water. The 
Pests portded-on ts way to the holder by passing through ground 
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coke, lime, and chalk, and afterwards on its way to the burners 
by passing through cotton wool. (February 23, 1880). 


* 792. & Fibrous Materials: T. and J. 
and J. A. Ashton-under-Lyne. Be) —Seeeee 
chiefly to improvements in lubricating spindle ‘bo sters, being 


improvements on Specification 5219 (1878), and mentions seven 
points referring to the construction of bolster, on for 
economy in labrication, and in the appre of rings and ring 
holders for spindle, (February 23, 1880) 


793. Bobbins. Reels, Spools, ie Wanders: : H. 
London. [4d. No drawings.} 

and winders of a flattened and annalar form, the aot of which 

are slotted and dilated, the spools having a wire axle; they may 

also be divided longitudinally so that a number of different threads 

silks, &c., may be wound on the same bobbin. (February 23, 1880). 


795. Cultivating Land by Steam Power: R. 
Parsons, Cambridge. (8d. 8 Figs.)—A cultivator is actuated 
by wire ropes from a stationary engine. Two drums on the 
engine can be alternately revolyed in opposite directions as re- 
quired. The rope passes from one of the drums to an anchored 
pulley, and thence diagonally to and around a pulley on the 
cultivator by which motion is given to the driving wheels. The 
cultivator is kept in a straight line by steering wheels operated 


























a ‘the attendant. Fig. 1 isaplan; B ce C rope, D anchor, 
and A the cultivator, the dotted lines denot g the traverse of the 
latter. The wheels d of the carriage (Fig. 2) can be thrown out of 
gear with the axle }* by a clutch, the drum g® transmits motion to 
them by the shafts and gearing ? gf? f', &., the steering wheels 
are operated by the chain and worm gearing d? d*d*. A modified 
arrangement isalso described. (February 23, 1880.) 


an 796. Self Regis Thermometers: J. W. 
(2d.]—Relates to Six's thermometers, in 
ae oTeohal is = expanding fluid. Aninverted U-tube con- 
nects to the top bulb of the thermometer a second bulb open at 
bottom and enclosed in a vessel open to the atmosphere and con- 
taining sufficient mercury to cover the opening. The tubes are 
thus sealed and prevent evaporation of the alcohol, but the column 
can be still acted on by air pressure. (February 23, 1880). 

* 797. Jf oy :~ ey Speed of ww 1 
gines: W. RE Lak Patent Agent, London. (7. 2 
Sheppard, Philadelphia, &y. S.A.). [24.]—A diaphragm of flexible 
material divides a case of elliptical form into two compartments— 
the diaphragm has attached to its centre a rod which communicates 
with the throttle valve of the engine—the admission of steam is 
controlled by a cone valve operated by the governor, so that the 
diaphragm receives pressure on one side or the other, and its 
motion is transmitted by the rod to the throttle valve, and the 
sd of steam to the engine regulated thereby. (February 23, 





798. Braces: M. Clark, Patent Agent, Lon. 
don. (C. Lajite, st H, [6d. 9 Figs.]|—Designed to enable braces 
2 : a to trousers without the use of buttons. February 

) 


799. Capaul es: T. Morgan, Westminster. (Z. 4. 
Goupil, Paris.) [4d.)—Relates to employment of soft capsules 
for administering medicaments. (February 23, 1880). 


80l. Bivetting Machines: J. Shewell, Dasting- 
ton. [6¢. 2 Figs.|—The bearings of the shaft actuating t 
ram are arranged between motion bars. The dies are adjusted 
for minimum thickness of iron; when extra thicknesses are 
to be rivetted the bearings are moved back. When the thrust is 
exerted a weighted lever keeps the bearings in their forward 

YATE ag, 
f \ 





Fug.7. 


Position. In Figs. 1 and 2, A are the dies; B, abutment; C, ram 
. in hearings Din frame E; F, yoke in whieli slides slide 

iock G round crank-pin H of main shaft; J, bearings of main 
shaft sliding in motion bars K; L lever oscillating on fulerum 
M, ~< t -— against bearings J by weighted bars. (Feb- 


: JH. I 


4. Telephone Wires Johnson, London. plate C Sy et 
(P. A. Gower, Paris). (6d. 4 Figs.|—Wire is wound in helical coils can be tilted to the position C’ for passage of abattle B A 





b Fig. 2. 
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Figs. 1 and 2. ais the conducting wire, } insulating material, c wire 
coiled helically round the whole and communicating with the 
earth. By this invention the rma action caused ‘ed adjacent 
wires is intended to be prevented. (February 24, 1880 


815. Apparatus for Moulding Sugar: on Mor. 
Se London. (0. H. and F.C. Hersey and D. Pray, 
ton, Mass,, U.S.A.) [6d. 7 Figs.)—Moist sugar is fed from a 
hopper, and by means of distributors, and a revolving packer is 
forced into a series of transverse moulds contained in a rotary 
dram; reciprocating plungers enter the moulds, compress the 
sugar into cubes, and discharge them on to a travelling apron. 
The density of the cubes is regulated by a screw and as 
device for varying the stroke of th the en and the on 1880), 
sugar that can wehaps received into the moul po cis — 1 


i - PR a Bee ae ta 
cas e-upon Tym e. 8. }— ) tate 
dating and numbering of railway and other tickets, &c., and con- 


sists of apparatus whereby the occurrence of mistakes in dates or 
numbers by inserting wrong numbers or letters is prevented, &c. 
(February 25, 1880). 


846. Communica vouge Pressure to Work 
Movable a ew and W. Cross, 
Elswick. (6d. 4 Figs. A Fini pressure is communicated by 
a stationary pipe laid parallel to the line of travel of the ma- 
chine, and passing throngh stuffing - boxes at the ends of an 
ones.‘ sleeve pipe connected to and travelling with the ma- 
chine. C) ae pipe is fitted a, intervals with valves, 
arranged 80 that each valve opens to give passage for the fluid 
from the pipe only when it is whoily within the sleeve. The draw- 


wa GRR xx SS SS 
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ing shows one of the valve arrangements. A is the supply apply pipe, 
B valve box, O sleeve pipe, D passage to travelling machine, 
valve and piston. A helical , which would unseat the 
valve K if not opposed by the pressure of the a within. 
The extra force is exerted by v~ ey through the passages 
Oand P past the valve N and —_* he passage /*, acting = 
the underside of the piston, iad e force of the sp 
assists to lift the valve K off its seat, thus allowing the li sate 
flow into the annular space of the sleeve O. (February 26, 1 
918. Hurdles, &c.: J. H. Gillett, Wolv: sos 
ton. [6d. 17 Figs. j—Method of connecting horizontal and vertical 
bars, (March 2, 1880). 





966. Chan; Shuttles in Looms: J. Imray, 
London. (4. H. yi vy , Paris), [4d. 5 Figs.)}—Each shuttle 
box is stationary on the batten, its compartments converging 
towards the shed, and a switch plate is used for changing the 
shuttles. Fig. 1 isan end view ; Fig. 2 a front view on a large scale 
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2494. 








upon insulating material cov 


the conducting wire. In| on each of the plates C is connected bya rod F to an arm 





by one or more stops working into tu 


(J. Powell, Cincinnati, Ohio, U.S.A.) 
of benzoic acid to any salts of mnfclcel for overcoming 
of electrolysing certain acid or neutral nickel salts, also the appl 
cation of benzoic acid in the solution of other metals such as salts 
of cobalt, manganese, &c. (June 18, 1880). 





arm is worked by a lever H from a 

















flame above the wick with a ater force. 
ae ents Sens ee ae rer ae k — wick oo 
suppo! ry @ bot ‘orated flange or its equivalent arran 

to give an equal supply of air all ro the fi \ ¥ 

=z ad 

iM 

Cc 
J 
0 

aig wie perforated bottom is eomanged comnetie from the air 
The level of the oil in the = and wick tube is regulated 


bes or slides, The burners are 
to the lamps by the wick tubes. In the drawing A is the 


wick tube, B the button or dise, O the rod which supports the 
disc B, D the gallery for holding the chimney, E the perforated 
circular plate forming the bottom of the 


ery, F annular air 


chamber, G ap upon the wick tube, H rack for raising or lower- 
we Se Wiese y the on K and handle 0, ping tay Ese 
ven aero being lowered beyo’ © desired point. 
(March 9, 1880). 

2465. Nickel Plating: J. Wetter, Wes 


tminster. 
[4d.} —Relates to the addition 
ing the ingen of 


Tubes or Flues of Steam 
Taft and F, Darling, 


rae London. 
U.S.A.) (6d. byt J—A rotating hub, to are pivotted ae 
blades, is fitted to the end of a steam pipe ; the blades are rotated b, 

ets of steam impinging on them from the pi 


y 
which serves fora 


blades are in combi with a taper ease 
compose of of a rooeon ¢ of = or spring arms inclined towards the 
axis of the implement. guide serves to introduce the imple- 


Fig.7. 





ment into the tube and keep it ina contrak pepiion. Aexaany blades 

are ai 

is introduced between the rotating scraper spoo 

ouze 200 Seen In B; O'fs removable a hollow body at the 

end of the steam Bier 

the spool or hub 

I pnd ed con | . “4 
are — -- 

ty en blades 

proeeen His 


‘4d. 7 ‘Relates to buttons, in independent detach- 
iiielasanr noe Guns 20: 1800" 


scraper blad: 


[tye ee . Steam 
epoch and fie journal te 


ate he bak spindle upon which is 
6,and between the 
meer Lea cA 


discharge steam 
Sccnniellin (June 19, 1880), 


: B. J. B. Mills. 


2560. Rotary Engines and tes am mele E 
A. Morin, Grenoble, France,) (4d, 3 Figs. rotary engines 
S| SSececte Gees, poeciaed eich tee searenaeie v— 
—} a rotates within acylin¢er, When ‘applied as @ pump three roller 


in which are two rollers 
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may be used instead of two. Fig. 1 is a section of a rotary engine, 
© being the cylinder, P the dise, O rollers, D driving shaft. The 








-eeey * according pe the eaten 
of req 2 wes the arrangement of a compoun 
ae engine, P are the discs, E partition dividing the 
ey into two com ents. The fluid is first introduced upon 
the narrow disc by tube F. The escape steam from the first 
sogme passes by the tube K to the inlet of the second. (June 23, 
1880), 


FOREIGN AND COLONIAL NOTES, 
Gas at Port Elisabeth.—The increase in the consump- 
tion of gas at Port Eli rs 


fluid is introduced by the 
rotation uired, 





Elizabeth, has compelled the directo 
of the local com to provide for an extended manu- 
facture. T have, lore, purchased some property 
lying contiguous to the t works, and have sent the 
manager to England for urpose of superintending the 
making of new plant, which is now in transit. This, when 
fixed and completed, will enable the company to su: 4a 
at a lower rate than at present. The sum of i. has 
been remitted to England on this a count. 


The Merrimac.—For some time a tion—the 
Pentucket Navigation Com has e efforts to 


render the Merrimac navigable as far as Lowell and Law- 
i heavy freight, like 
atler are at 


i 


FE 
Hi 


F 


' 
F 


the steamer 


When 
moored Get stews amidstream, and a cable, 
ength, vebich has been laid down in. her 


E 


deck, and in 20 minutes a fleet of barges is brought safely 
through. 

Canadian Navigation.—A project has been brought for- 
ward for the construction of a few works, to make available 
for continuous barge navigation some extensive Canadian 
lakes and rivers. oo steamers now ply on Rice Lake, 
Sturgeon Lake, Cameron’s Lake, Chemong Lake, Lake 
Simcoe, and Lake Couchiching, and on the rivers Trent and 
Otonabee. The distance to be connected by means of locks 
and a few short cuttings forms but a small portion of the 
extent of navigation which would be opened up in their 
construction, there being now between the Bay of Quinte 
and Lake Simcoe 136 miles of existing navigation, which 
is for the most part now used for the purpose of local 
trade. It is not, therefore, a canal which is to be built, 
but a series of short works, which will allow present 
facilities for water transportation tobe utilised. By recent 
surveys and examinations by Mr. Stark, C.E., it has been 
demonstrated that aconnexion can be made between Bay 
Quinte and Georgian Bay by a 5-ft. canal, with 136 miles 
of clear navigation and 62 lockages, at a maximum cost of 
3,000,000 dols. {t is urged that this outlay would make it 
possible to secure for the Trent Valley route a large share 
of the great and growing trade of the nort h-west. 


Public Works in South Africa.—The Cape Parliament 
has passed a Bill authorising the raising of 100,0001. for 
an extension of the breakwater in Table Bay. The Cape 
Parliament has also authorised the governor of the colony 
to borrow a sum, not exceeding 349,5141., for the comple- 
tion of certain railway works. 

Midland wees oy Bd Canada.—The Midland Railway 
Company of Canada completed track laying to Franklin, 
and is pushing on energetically beyond that point. Steel 
rails are being laid between Franklin and Lindsay. 

Guagen Railroad.— Work on the Oregon and California 
meee Railroad — anaes to Lebanon, 2 Lynn 
County, Oregon, is sai progressing rapidly. ‘The 

ing for half the distance is caudhieh call ¥ 
and culverts for the same distance are finished. A large 
force of Chinamen are engaged in ing. 

Cuba.— According to a Cuban law of June 5, 1880, the 

riod of concession to rai companies to all lines is 

years, after which we By to become State property. 
A railroad law of Novem 23, 1877, and regulations of 
May 24 and September 8, 1878, principally regulate sub- 
ventions, exemptions, guarantees, and general rules of con- 
cessiops. 

French Steam Navigation.—Bounties on shi 5m | 

the 





3 
es 
oa 


ound up 


steam power over a drum on her 


and navigation which have been voted 
Chamber of Deputies, and which are to be ratified 


by the Senate, will probably give a great impetus to the 

shipping trade in France. A company with a capital of 

120, . has already been formed to take advan of the 

_ b — a line of steamers from Bordeaux to 
ew York. 


Marquette.—Marquette is situated on the south shore 
of Lake Superior, and has one of the finest harbours on the 
lake, which, under the protection of the Government break- 
water, may be entered without difficulty during the most 
severe storms. Some 25 years since the town was a mere 
hamlet ; but with the development of the local iron mines it 
has ually improved, and now it numbers about 5000 
inhabitants. Its site is very picturesque and attractive. 
high range of quartzite skirts the southern limits of the 
city, and near the east end is Mount Mesnard. The summit 
of the mount commands a fine view of the country to the 
north, south, and west. The north portion of the city is 
built upon a broad range of greenstone, and has an cleva- 
tion of 80 ft. above the lake. The Holly Water Works, 
supplemented by additional machi made at the Iron 
Bay Foundry, supply the city with lake water, containing 
only 2} grains of mineral matter to the gallon. uette 
is the eastern terminus of the Marquette, Houghton, 
and Ontonagon Railroad, aad the western terminus 
of the Detroit, Mackinaw, and Marquette ad, 
now in course of constraction. The advan which 
this new outlet will afford to Marquette and its mining 
interests are many. The road r= th h an almost 
unbroken wilderness, the soil of which is well adapted to 


agricultural purposes. It will cheapen all farm products. 
Portions of the country which this new line traverses are 
heavily timbered with fine hard wood, which cannot fail to 


attract the attention of charcoalironworkers. Theiron ore 
docks extending out into Marquette Bay belong to the 
Marquette, Houghton, and Ontanagon Company 
and to the Cle d Iron Mining Company. Their aggre- 
gate daily capacity is 10,000 gross tons. 

Hungarian State Railways.—At the close of 1878, the 
ungarian State Railway system comprised altogether 
11194 miles of line. The amount of capital expended to the 
close of 1878 upon the system was about 22,450,001. The 
gross recei amounted in 1878 to 1,029,094l., and the net 
income of ear was 248,052l., or about 1} per cent. per 
annum upon the capital employed. 

Philadelphia Elevated Railroad.—Work on an > 
vated railroad in Filbert-street, Philadelphia, is approac t 
ing completion so far as the brickwork is coi , and i 
is le that within a month the entire distance 
Sixteenth-street to about 170 ft. west of Twentieth-street 
will t one solid series of brick arches, 60 in number, 





including those over the streets. 
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THE FIRE TELEGRAPH OF PRAGUE | 


AND SMICHOV. 
(Concluded from page 226.) 

WE shall now describe the arrangement of the 
street boxes by reference to our illustrations Figs. 
2, 3,and 4, annexed, The annunciator shown in 
these figures resembles in its chief features the 
instruments made by Messrs. Siemens Brothers, and 
which were described in —— some time _— 
The present instrument differs, however, from 
Siemens’ apparatus in some interesting particulars, 
The chief part of the apparatus is a train of clock- 
work driven by the weight F. This clockwork when 
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moving turns a contact wheel A, the circumference 
of which has a series of suitable projections. By 
these projections the spring B is raised from the 
contact C on which it rests during the intervals, In 
the position shown in Fig. 2, the (constant) current is 
freely passing through C and B. If a signal has to 
be given, the handle D is pulled, when the clock- 
work is released, and the wheel A begins to revolve, 
Whenever a projection of this wheel passes below 
the lever B, the current is broken, and as each 
breaking of the current causes a dot or dash (accord- 
ing to its duration) to be made by the Morse 
apparatus at the central station, it is easily under- 
stood, that according to the shape of the wheel A 
various signals will be given by different instruments. 
Every instrument has a wheel of a shape differing 
from all others. ‘The apparatus shown in our 
engraving would, e.g., send the signal ..—, (the 
letter b), which would be repeated thrice, as the 
wheel A makes three revolutions whenever it is 
released, after which it is automatically stopped. 

Tn order to be ready for service, the apparatus 
must be wound up, which is done by the little 
handle E hung up for that purpose in the case of the 
instrument. As in Messrs. Siemens’ apparatus, an 
ordinary sending key L is fixed in the case, so that 
any person practically acquainted with telegraphy 
can correspond with the central station. In the fire 
annunciator of Messrs. Siemens Brothers a galvano- 
meter is included in the circuit. This galvano- 
meter serves a double p —first, it does duty 
a8 a receiving instrument in corresponding with the 
central station ;+ secondly, it shows by its move- 
ments whenever the line is used by some other 
annunciator, preventing thus practically a double 
use of the same line. In the apparatus we are just 
describing, however, the galvanometer is replaced 





* Vol. xziii., page 225. 
_Even if a user of the street box sends a signal only by 
the D, he receives an answer from the central 
station (viz., the answer ‘ understood’’). 








by a small relay K, whose armature carries a light 
arm striking a bell whenever the armature is released 
by a breakage of the current, This arrangement 
has some advantages. The movements of the needle 
of the galvanometer may easily pass unnoticed, 
especially at night, whereas the sound of the bell is 
at once more intelligible to the general public, and 
facilitates the “ reading” of an answer by a trained 
telegraphist. In fact correspondence may be carried 
on in the dark, which is not possible when a galvano- 
meter is used. 

As a special feature of novelty, however, the 
arrangement of the electrical connexions within the 
instrument must be described. The apparatus is 


power is the regult, an important item in a system 

worked by a constant current. This arrangement 

hwo introduced by Mr. Francis Schmidt, of 
e. 

‘Fran, 6 sesiainn. 40. enghbis: the anins ata 
sipeulon: bone’ Ghent chad at the bottom of the 
case in Fig. 2. Should the cord carrying the weight 
F break, or should the weight run down, the weight 
would fall the disc M, and, pressing it down, 
would establish a contact between two wires @ and 
y. Thus a uew way (6, «, 8, 7, 8, 13) is opened to 
the current and the line remains unbroken even if 





the wheel should to be just in such a tion 
as to hold the pei Se he bat the perc! 9. 


Fig # Third line calling the central station 














laced in a casing which is closed by a glass door. 
henever this door is closed it presses back a button 
G, which establishes a contact between two pi 
H and I, as will be understood from Fig. 3. us, 
whenever the door is shut, the current will pass 
through the a; tus by the following way, viz., 
(Fig. 2) 1, H, t 2, 3, 4, 5, 6, 7, 8, 9, 10, C, B, 11, 
bw ae 14, L, 15, 16, ay, he 20,21. If, yer 
e door is opened for the purpose o 

the apparatus, the. button G . released, an 
the contact between H and I is broken (as shown in 
Fig. 3). Now the current entering at 1 and 
ing to H cannot go directly to I, and it is therefore 
obliged to go by a, 4, c, d, through the relay K, then 
by i, m, n, 0 to 2, from whence it takes the same 
course as described before. In other words, by open- 
ing the door the current is prevented from 
directly from H to I, and it is therefore obliged to 
take a circuitous route passing through the relay 
K. The eninge, this arrangement will be 


easily understood. The receiving apparatus, whether 
a galranometer or relay, presents always a con-| locked 


iderable resistance to the passage of the currert. 
Now, if a large number of street boxes is included 
in a line, the te resistance . of os nm a 
ing instruments is very great, an a 
of high power. In the apparatus as described, how- 
ever, the current does not pass through the relay, 
unless the annunciator is used. Thus the ordinary 
resistance—when all relays are put out of circuit, 
all doors being shut—is very nao and even when 
a street box is used, only one relay is put in. As 


a matter of course a considerable saving in battery |. 





Zar 


The annunciator cases just described are enclosed 
in wooden boxes, which are fixed to the outside of 
the houses in such a way, that their face is flush 
with t he wall and their lower edge is about 4 ft. to 
4} ft. above the ground, Externally these street 
boxes are painted grey, the middle field being red. 
This red field bears in white letters the designa- 
tion ‘‘ fire annunciator” in both current 
(“+ Pozarovy automat” and ‘‘ Feuer automat”). In 
the centre of the field a small ornamental casting in 
white metal, represen the arms of Prague, is 
fixed. ‘The number of the line (IIL) and the desig- 
nation of the annunciator (b) are also given. 
ed, and can be opened 


| 


firebox is fixed, is j 
door of the inner casing is simply shut without being 
a 
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required, If the street boxes must be locked, it 
seems to be — to give them a glass front, 
which might be broken in cases of emergency ; thus 
either the handle of the fire bell may become 
accessible directly, or access may be obtained to a key 
only, by which another door could be opened in 
order to reach the handle. In the latter case a 
certain time is necessary to break the glass, to take 
out the key, and to open a street box, which to 
some degree lessens the probability of a frivolous 
use. A certain degree of accessibility is insured in 
the street boxes of Prague by the very simple con- 
struction of the lock ; but even the simplest lock is 
not easily opened by an inexperienced person, and 
any attempt to open the box forcibly, exposes the 
oe to damage. 

n order to indicate the position of a street box 
at night, the next street lamp is provided with a red 
glass on that side facing the street box. It would, 
however, be preferable to fix separate lamps directly 
above the street boxes. About 50 per cent. of the 
street boxes are established on the outside of public 
buildings ; one street box is in the interior of the 
State Railway Station, and not accessible to the 

meral public, the remainder are fixed on private 

ouses, It should be always the rule to give tothe 
street boxes a conspicuous position. Perhaps the 
arrangement adopted at New York, where the street 
boxes are fixed to the lamp-posts, would be the best; 
but in this position the boxes are very much exposed 
to the danger of being damaged by carriages, A 
position on the outside of the houses, especially of 
public buildings, seems therefore to be preferable, 
especially if care is taken to make the box itself a 
conspicuous object. The price of a street box, 
ready on the spot, is about 7/. 

The Central Station.—Fig. 5 shows the arrange- 
ment of instruments at the central station. There 
are six street lines (1, 2, 3, 4, 5, 6) starting from 
that station; the number of galvanometers, relays, 
keys, and batteries is, however, seven, one set of 
instruments serving as a reserve. Any line may be 
connected to any set of instruments by means of the 
switches shown in the figure, 

In order to explain the working of the whole 
arrangement, al! those instruments which are set to 
work when the line No, 3 is calling, are shown 
separately in Fig. 4. If the line is idle, the con- 
stant line current flows in the direction of the cross- 
tailed arrows through the lightning deflector, the 

vanometer, the relay, the Morse key, and the 

ttery to earth. As soon, however, as the current 
is broken by a signal from some street box in the 
line, the local current is “‘ made” by means of the 
relays, namely, the armature of the relay being 
dropped by the interruption of the line current, 
instantly makes the local current ; simultaneously a 
light lever is released, which, tumbling over, shows 
the number of the line. The local current flows 
along the path indicated by the round-tailed 
arrows. Its course isas follows: Starting from the 
local battery it divides at b. The part going up 
from 3 is split into four partial currents in the dis- 
tributor. ‘The first of these currents passes through 
two alarums, one of them being in the room of the 
tain of the fire brigade, the other in the room 
where the watch is kept by firemen. The second 
partial current releases a gong in the casern, the 
third sets going another gong at the stables, and 
the fourth passes through an alaram in the room of 
the master of the engines. That part of the current 
which has gone downward from 4 divides again at a. 
The part going to the left passes through an alarum 
in the telegraph room, the other part works the 
Morse apparatus, Both ts meet again in the 
et and then return to the battery. 

The alarums are worked directly by the current, 
the gongs, however, are only rel by the cur- 
rent and are driven by weights. The lightning 
deflector consists chiefly of spirals of fine platinum 
wire ; this wire is suflicient to transmit the ordi- 
nary line current, but it fuses instantly if a very 
strong current (lightning) passes through the line. 
In the telegraph room a fireman :s always keeping 
the watch. As soon as a signal arrives from any 
line, the sound of the alarum in the telegraph room 
arouses the attention of the man, who instant! 
_— after the valaw’ betnig diatinguisteed be called, 

respective r i istinguished by its lever 
with the number of the fine having tumbled over. 


The man then returns the answer ‘‘ understood” by 
means of the Morse key, or he may corres 
the caller at the street box, as the case 
various alarums and gongs all co 
already warned 


with 
ma By the 

have been 
and the engines may start imme- 








diately. If necessary, the captain sends a tele- 
graphic message to some secondary station ordering 
the engines of that station to be sent to the spot. 
It is scarcely to add that the clockwork 
of the Morse apparatus—by which the paper strip is 
paid out—is automatically started by the arrival 
of the first signal. 

The Filial or Secondary Stations.—There are four 
stations of this class distributed over the area of the 
town as shown in Fig. 1 (see page 225 ante). Their 
arrangement need not be described, as it is essen- 
tially similar to that of the central station, only, of 
course, it is more simple. From the situation it is 
clear that the line passes h the station. Besides 
the necessary galvanometers, relays, switches, bat- 
teries, and alarums, each station is provided with 
a Morse key and writing apparatus. 

The branch lines starting from some of the 
secondary stations (as will be understood from 
Fig. 1). lead to the towers, establishing a communi- 
cation between the watchmen on the towers and the 
secondary stations, and through these stations the 
towers are also in correspondence with the central 
station. 

The Towers.—On four of the towers in the town* 
a constant watch is kept during day and night. 
Formerly these watchmen had to announce a fire 
observed by them by striking the fire bell and show- 
ing a red flag or a red light in the direction of the 
fire.+ Since the establishment of the fire telegraph 
there is on every tower an alarum and a Morse 
apparatus, a line connecting the tower with the next 
secondary station, as has been shown before. 
Generally only the alarums at the tower and the 
secondary station are in electrical connexion, [f, 
however, the watchman of the tower has to report 
a fire, he warns the station by means of the alarum, 
and then the Morse apparatus on both ends are 
switched in. The same is the case if the watch- 
man is asked by the secondary station to give some 
information about a fire insufficiently reported by 
the fire telegraph. 

The Water Works.—Some of the street lines pass 
either through the water works themselves or through 
the dwelling of the man in charge of them, and 
an alarum is sounded in these localities whenever 
the line is used, viz., when a fire is announced. 

General Remarks.—The total cost of erection of 
this fire telegraph amounted to about 1100/., that is 
to say, the cost was approximately : 

£ s. d. 


Per head of population... an 0 0 15 

»» acre protected (total area) aE O01L 0 

” ” ” (dry ground only) 012 9 

»» 10000. of rated value protected... 13 0 0 

» pointofalarm ... ee we 24 0 0 

- = of line (branch linesincluded) 0 1 0 

»» house pro oe oe owe 060 
The telegraph has been now in use about two 
years, and has generally worked well. The plans 


were originally worked out by Mr. De Adlerstein, 
inspector of telegraphs, and the apparatus were 
furnished by Mr. Schmidt, of Prague. 


Tue Fire TEeLecrapH oF Smicuoy. 

The System.—At Smichov the loop line system has 
been adopted; the line forms a loop which starts 
from the town-house, and having traversed the 

rincipal streets returns again to its origin. As at 
rague, the line is worked by a constant current. 

The Line.—The line is about 8000 yards in length, 
and consists of a galvanised iron wire (11 B.W.G.) 
carried along the first stories of the houses. A 
special line of about 1200 yards is designed to 
connect the central station of the fire telegraph of 
Smichoy with the fifth line of the talegragh of 
Prague. 

The Annunciators.—There are twenty street boxes 
distributed over the area of the town, and as there 
are no other points of alarm (one of the street boxes 
being at the central — the number of alarm 
points is likewise twenty. There is thus one point 
of alarm to 1050 inhabitants, or to 25 houses, and 
135,000 square yards, or, say, 28 acres. The 
maximum average distance of a house from the next 
point of alarm is about 322 yards ; the average dis- 
tance of the street boxes from one another in the 
line is 400 yards, thus the maximum distance of a 
house situated in the circuit from the next annun- 
ciator is 200 yards, Comparatively there are more 
anounciators in Smichov than at Prague. They are, 
however, of the simplest description. In principle 


* One of these towers (at the cathedral) is under repair 
just now, and the station is therefore idle at present. 
+ Even now there are towns in Austria where a fire is 








announced by firing a gun. 





they are identical. with those of Prague, viz., a 
contact wheel raises, when turning, by its projec- 
tions, a contact lever, and bre thus at fixed 
intervals the current: ‘The annunciators of Smichoy 
are strictly limited\to: this-wheel and the n 
clockwork to drive it.* But there is neither a 
galvanometer nor a relay nor’a Morse key in the 
apparatus, and it does not, therefore, allow of any 
free correspondence, The clockwork is released; as 
usual, by pulling a handle. 

The annunciators are enclosed in wooden boxes and 
fixed inside the houses. The door of the respective 
building bears the inscription “fire bell.” The 
wooden boxes are locked, and so the annunciator is 
not accessible even during daytime when the 
doors of the houses (as is usual on the Continent) 
areopen. In some of the factories, where annunciators 
are fixed, the key of the box is enclosed in another 
box with a glass front. Thus not only the porter, 
but also the workmen, may in case of need gain 
access to the fire bell. Generally the keys of the 
annunciator boxes are in the hands of the policemen 
and the concierges of the respective houses. 

The Central and the Corresponding Station.—The 
central station is at the town-house, It contains a 
line battery, a local battery, a relay, a galvanometer, 
a Morse key, and a writing apparatus. At the rail- 
way station of the Western Railway of Bohemia 
(at the south end of Smichov) a “ corresponding” 
station has been erected, viz., a Morse writing 
apparatus and key, together with the nec 
accessories, have been placed there, the station being 
included in the main circuit. Thus, if a fire breaks 
out at some village near Smichov in the vicinity of 
a station of the Western Railway, it can be reported 
by telegraph to the railway terminus at Smichov, 
whence the message is sent by the fire telegraph to 
the central station, and the fire engines may be sent 
to the spot, if necessary, by rail. ~ 

The Alarm Stations.—As there is no professional 
fire brigade at Smichov, a number of “alarm sta- 
tions” have been erected at those works where 
voluntary fire brigades exist. These alarm stations 
are simply large gongs driven by a train of wheels 
moved by a falling weight. These gongs are 
released by the interruption of the current in the 
line, every interruption corresponding to one stroke 
of the gong. The voluntary firemen are thus not only 
warned, but they know at once from the number of 
strokes where the fire has been announced. 

As these gongs are included in the main circuit 
which passes through the central and corresponding 
station, these stations cannot correspond by making 
and breaking the current, as usual, for this would 
set going the gongs all over the town. The corre- 
spondence is therefore carried on by weakening the 
current, this weakening being just sufficient to work 
the Morse apparatus, whereas it is not sufficient to 
release the alarm clocks. 

There are at present six alarm stations at Smichov, 
one being at the town-house, one at the Western 
Railway Station, and the remaining four at some 
large factories where a number of workmen are 
trained as firemen. If an accidental breakage occurs 
in the continuity of the circuit, the gongs are, of 
course, released and go on striking, thus becoming 
a complete nuisance. 

General Remarks.—In order to test the efficiency 
of all instruments the Western Railway Station 
breaks the current every day at noon, giving twelve 
strokes on the alarm clocks throughout the town. 
Thus the fire telegraph serves also as an electric 
time distributor. 

The cost of the whole arrangement has been about 
200/.; that is to say: per head of population, 24d. ; 
per house, 8s. ; per acre protected, 7s.; per point of 
alarm, 10/.; per yard of line, 6d. The fire telegraph 
has now been working about two years. The 
arrangement has some weak points. ‘he annun- 
ciators are too simple to be useful and their position 
in the inside of the houses makes their use even more 
difficult than tbe use of those at Prague. The 
alarm clocks, as ‘has been already remarked, become 
a real nuisance eee an cana ‘The 
occurs, especially if it happeus in the ni e 

lans have been workéd mt Mr. Miller, of the 
Western Railway, and Mr. Koblfiirst, of the 
Bushtichrad Railway. The instruments have been 
furnished by Mr. Allmer, of Prague. There is no 
doubt that ‘a common system to the town and its 
suburbs would by far be preferable, and it is hoped, 
therefore, that the other suburbs will accept the 
system of the inner town ! 
5» the foregoing article on the fire telegraphs of 


* The clockwork is driven by a spring- 
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Prague and Smichov we have used the term ‘‘ average 
maximum distance” of a house from the next street 
box, and as this term was there for the first time 
introduced by us, we shall explain its meaning more 
exactly. ; 

A certain area F may be divided into » equal 
parts of an area, f= z , either by regular triangles, 


by squares, or by hexagons (Figs. 1, 2, 3). The 
maximum distance D of the furthest point of the 
boundary line enclosing each figure, from the centre 

of this figure, will be : i 

In the triangle, D=0.87738 V/f_ 

» square, D=0.70711 /f 

»» hexagon, D=0.62040 a/f : 

Now if, ¢e.g., on an area F there are # points, 80 
that the area corresponding to each point is f= 


F , we may put the following question : 


«What is the maximum distance of any other 
point of the area from the next of these fixed points, 
if we suppose that these fixed points are uniformly 
distributed over the area?” 

From what has been said above, we know that 
if we make the fixed points the centres of either 
triangles, squares, or hexagons, the required maxi- 
mum distance will be different in either of these 
cases, but it will be greatest if we divide the area 
into triangles. Thus, to find the maximum distance 
of any point of an area from the next of a number 
of fixed points equally distributed over this area, 
we divide the area into equal regular triangles, the 
fixed points being at the respective centres of these 
figures. The required maximum distance will then be 


D=0.87738V F =o.s77sa\ [© 
and this distance we call “the maximum average 


distance” of any point of the area from the next 
fixed point. 








AGRICULTURAL DEPRESSION FROM A 
CANADIAN VIEW. 
(Continued from page 230.) 

Onz of the alleged causes of the present depression 
of the landed interests is the entail of estates, the 
difficulty that surrounds the transmission of land 
from one owner to another, and the expensive legal 
proceedings necessary to make the conveyance, All 
of these are relics of a former time that should not 
long continue in an advancing and thinking com- 
munity. A good system of classified registration of 
land, an abrogation of all papeennnts to its pur- 
chase and sale, and its absolute ownership by the 
incumbent, are really essential elements to its best 
and most useful employment for the good of the 
community, and the present agitation will have 
accomplished a vast benefit to the country, if it 
results in a wholesale and wholesome clearing off 
from the statute book of all the existing impedi- 
ments, and renders the transfer of an acre of land 
as simple and inexpensive an operation as the sale 
of a ship, or the purchase of a railway share. But 
however desirable for the benefit of the State, and 
in many cases for the present owners, it is doubtful 
whether this alone would promote the extension of 
the agricultural interests or add to the good produc- 
ing power of the country. In some estates no doubt 
it would lead to improvements being effected, to the 
more perfect drainage, cropping, and working, with 
@ correspondingly enhanced value and production, 
but in other and probably more instances, the 
enfranchised property would be eagerly seized upon 
by the wealthier mercantile classes, and the broad 
acres be cut up into country houses, with their lawns 
and pleasure grounds, or for the various objects for 
which freehold land is.always in demand. 

Let it be so; the wealth and pleasure and comfort 
of the owners is enhanced in the process, the soil 
abstracted from agriculture is applied to more 
valuable purposes, the few acres of land surrounding 
and part of the snug suburban residence is infinitely 
more valuable than the turnip-field it once was, it 
ministers to worthier objects, fulfils more perfectly 
the great intention of its existence, and by making 
its possessor more happy and contented weaves new 
obligations to patriotism and virtue, and elevating 
the instincts to nobler impulses, opens up new avenues 
of heart and mind, andl lifts the whole existence to 


a higher scale of humanity. This is what England 
is tending to. The increase of wealth and money 
power, the centralisation of business, the extension 
of manufactures, 


industrial and financial develop- 


nent not only at home but in the more distant parts 
of the empire, controlled and financed from this 
great central fount of means and influence ; whilst a 
ect system of communication radiating from 
Cngland to all her dependencies, tying them all to 
herself by electric cables and steam transportation, 
and bringing them within speaking distance, enables 
the head and heart of the whole to direct and 
the distant dependencies. So that Canada is no 
further in time or cost from London than Northum- 
berland was to our grandfathers, and the antipodes 
now as accessible as John o’Groat’s house was then. 
Alongside of this comes more home comforts for the 
ple, an increase of civilised enjoyment especially 
in outdoor exercises and recreation, a general im. 
provement in the tastes and habits of the masses, 
an elevation of the character and position of the 
middle classes of society, a more thorough under- 
standing of the obligations of the landed pony, a 
recognition by the Home Government of the claims 
and aspirations of the great colonial dependencies, 
and an assumption of the imperial position England 
holds as the head and heart of the immense empire 
that owns allegiance to her Queen. 
But with this expansion of the means of happiness, 
the separation of the work of the day from the 
comforts of home, this spreading of the town over 
the country, comes a difficulty with the land, com- 
plicated by the injury inflicted upon one class of 
incumbents who have hitherto lived out of its cul- 
tivation. The land is becoming too valuable to enable 
the farmer to pay a fair interest upon it in the shape 
of rent, and to provide for his own wants. Each 
acre to produce a fair return upon its increased 
and increasing value should pay a proportionatel 
increasing rent, High farming has been tried, wit 
only partial success. ‘The man who made two blades 
of grass grow where only one grew before was only 
a partial benefactor to his race because the process 
was tov costly. The financial benefit was limited, 
and the limit was soon reached. It might stave off 
fora year or two the evil day for the farmer, but 
high farming did not avert it, and has failed to 
prevent his embarrassment. Is not the obvious 
advantage now to the landowner, even if it be not 
compulsory in many instances, to take the manage- 
ment of his estate in his own hands, to wipe out 
the last spark of the feudal system which for nearly 
1000 years has kept back the progressive improve- 
ment of the soil of England, and to farm his own 
land himself, to free it from the trammels and 
restrictions of a lease, to lay it out to the best advan- 
tage under the varying circumstances of rapidly 
developing changes, and feverish and fluctuating 
markets, to introduce all the mechanical improve- 
ments, many of them too costly and cumbersome 
for a mere tenant to possess, to work it on such a 
scale as shall justify the employment of skilled 
labour and scientific research such as the Canadians 
employ in their dairy management and to control 
the whole as a business, an important, productive, 
interesting, elevating business; yes, and still a 
remunerative one if well worked, fairly attended to, 
and skilfully conducted. The changes in the land 
interests of England, apparently made necessary by 
the present unparalleled depression, threaten no 
ultimate injury to the value of the land. If rightly 
dealt with they will mark a true step forward in the 
social position of Great Britain. Much of its land 
has been for some years, and all of it is becoming, 
too valuable to lease on such a rent that a farmer 
can safely pay, and run the risk of two or three 
successive bad harvests; and if the owners are 
compelled to take a greater personal interest in the 
working of their estates, the freedom from restraint 
and liberty of action with which this working may 
be conducted will certainly develop new improve- 
ments in its manipulation, and new purposes to 
which it may be applied that will render its cultiva- 
tion far more remunerative than it could be, coupled 
with such conditions and fenced round with such 
restrictions as are necessary when confided to the 
care of a tenant. The present blow upon Eng- 
lish agriculture falls not upon the land but upon 
the farmer, and husbandry, apart from the 
ownership of the soil, is the occupation that has had 
its profits for the present destroyed, and its pursuit 
for the future mal of so risky a character, that a 
prudent man, aware of all the combinations now 
threatening, will scarcely wish to continue in his 
present hazardous employment. ‘The tenant farmer 
occupies towards his landlord a threefold position. 
As a farmer he is charged with the ment of 








the soil, the regular working of the fields to return 
the best result, and the produce, subject to certain 








payments, is his, and if these payments had been a 
perooninge of the profits derived, or a share of the 
usiness, the present state of his affairs would not 
have been so distressing. But besides this, he 
became a contractor, with an agreement to maintain a 
certain value of plant and crops upon another man’s 
land, and to raise therefrom a sufficient quantity of 
produce to make a certain return, wah ts eld 
enough to satisfy all the demands of both. He is 
not permitted to let any portion go out cf cultiva- 
tion that is unprofitable, and in many instances 
he stipulates exactly what crops he shail raise, and 
what expenditure he shall e upon the land in 
the shape of manure, seed, or labour. Besides and 
beyond this he has taken the risks of an insurer, has 
nteed his landlord from loss by fire or flood, 
Tom ra of insects or vermin, , Boog bad har- 
vests, and, last of all, from foreign competition, 
As a farmer he may. be all that talent, acquired 
knowledge, and practical experience could create, 
and his management may have been perfect. Asa 
contractor he has come short from circumstances out 
of his control, a series of bad harvests extending 
longer than usual have occurred without that coin- 
cident rise in the value of his productions which 
merally attends a deficiency in quantity, and 
err 09 this he is now face to face with competitors 
who have better methods and machinery than he 
has, and who can do their work cheaper and better, 
and produce a more economical and attractive 
article. As an insurer he is a dead failure ; he took 
risks he knew nothing about, and a novel element 
has arisen in the foreign importations which would 
have baffled all his skill and foresight had he been 
born a mathematician, and spent half his life as an 
actuary. As a salaried manager, or as a sub- 
contractor, he may still do good work on the 
land, and with a recurrence of good harvests may 
redeem his position, and continue in his former 
business; but neither he nor any one else for the 
present can insure the maintenance of paying prices, 
or foresee the effects of foreign rivalry. 

When a trade, or a business, or a profession from 
whatever cause fails to return a fair profit to the 
man who invests his time or his money, it is either 
abandoned altogether or removed to some other 
district where circumstances are more favourable. 
The iron trade of England at. one time flourished 

rincipally in the counties of Kent and Sussex, and 

ir Christopher Wren drew thence his supplies 
when he was rebuilding the churches of London. 
It failed there as an industry and was removed 
elsewhere. Wheat growing and some of the prin- 
cipal dependencies of the tenant farmer have ceased 
to be profitable in England, and the man who must 
live on these productions as a farmer must go where 
that industry can be made to pay. The trade of 
wheat wing, and the old employment of the 
farmer is no more destroyed than the iron trade of 
England was destroyed when the fuel from the 
forests of Sussex became too valuable for the use of 
the iron worker. The lack of employment and the 
superabundance of labour, suggested to the farm 
labourers the necessity of emigration, and moving to 
new fields where labour commanded a higher price, 
and where their experience and muscle could be 
turned to a better account. The next revolution 
in the wheels of progress carries its lesson to those 
a step higher in the social scale, and who with 
better means at command and with the greater por- 
tion of the difficulties smoothed away before them, 
make the exchange of locality under far better cir- 
cumstances, and without that initial struggle so 
formidable to the emigrant labourer in the time of 
his expatriation. Providence sgems in this instance 
almost to montis per vd prepared for the industry 
now disorganised at home a fitting place in the wide 
world of Canada. During the past season many 
hundreds of farmers from the older provinces of 
Ontario and Quebec have sold their old home- 
steads at from 8/, to 20/. per acre, and with means, 
materials, and experience have moved westward to 
the virgin prairies of Manitoba and the North- 
West. .They have proved themselves the best 

ioneers of the new territory, and their success has 
justified the opinion that the best class to com- 
mence agricultural operations in this district are 
those who with some. means and experience can 
bring with them a small stock of cattle, seed, and 
tools, and can afford .to wait for at least one season 
the return from their crops. The circumstances 
of this country are so different from previous 
fields of emigration that this course is almost an 
element of success, and if it prevents the 
appropriation of the best land by those border 
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ruffians who have in the United States deterred the 
respectable man from the van of emigration, and 
have made the robbery and misrule of the white 
pioneers infinitely more disgusting and repellent 
than the inroads of the Indians, it has at least this 
advantage that it is settling the country in the first 
instance with a respectable class of law-abiding 
citizens who are becoming now sufficiently numerous 
to insure the rights of property to any who may 
arrive after them. In the new North-West there are 
none of those border broils that beset the original 
purchasers of the lands of Kansas and Nebraska, 
and thet still disgrace the settlement of Idaho and 
Montana. There are no hostile Indians to shoot 
down whenever they are encountered, and who in 
turn are ready to plunder and murder their 
oppressors. There is none of that tremendous 
labour in clearing from the soil forests and stones 
that made the earlier days of the settler in older 
Canada a prolonged hardship. There is little 
‘* roughing it in the bush,” perhaps not much of the 
romantic, no great danger, but the vast prairie is 
absorbing thousands of great industrious families 
who are hitering into the country and breaking up 
the sod under the paternal care of a Government 
which is strong enough to make its laws respected, 
and which believes in the preventive efficiency of its 
splendid body of mounted police to anticipate dis- 
turbance rather than in double the number of 
soldiers taking revenge upon the Indians after their 
atrocities have been committea. This is a new 
feature in emigration, speaks to a better class of 
cultivators than those who formerly led the way 
towards the west, and insures to those now coming 
to these fertile lands the safety and comforts of an 
older country. ‘The tenant farmer, whose avoca- 
tions at home are injured by the chan, there 
taking place, is the very man to come to these pro- 
ductive fields, and to make there the independence 
that he could scarcely expect in Great Britain, and 
this is in turn the very best land that he could 
select, because for the expenditure necessary to 
etock a farm in the old world, he can own it here in 
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fee.simple under the very best of titles, and cultivate 
it, in addition, with the knowledge that a very few 
years must lead him to a certain competence. In 
moving from one part of the empire to another, the 
British subject makes no change in his political 
relations, sacrifices none of his vested rights, takes 
no oath of fealty to another Government, resigns no 
civil nor religious nor patriotic feeling, is as much 
English, or Scotch, or Irish as in his old home, 
speaks the same language, meets the same people, 
kneels at the same altar, obeys the same laws, is 
animated by the same hopes and fears, and looks 
up with love and loyalty to the same Queen, whose 
daughter in her person and position here reflects the 
same holy relation to that Queen as the country she 
is called upon to pee e over does to the grand old 
mother land which claims all our allegiance. 
Canada, from being a mere station for French 
dealers in furs, has within the last 100 years become 
a great agricultural and commercial people, and its 
exports, originelly confined to the peltry captured in 
its forests, anil the marine harvest of its fisheries, has 
expanded till it includes now almost every article of 





consumption, the product of the mine, the forest, or 
the field. Through a long period of struggling 


adolescence it gradually grew under French and 
British domination, each of which im to it 
certain characteristics, which moulded together 
have harmonised and grown into a unique and 
promising nationality that is capable of important 
results in the cgpeq? mony of the world. — ro 
extent, as large as Europe, 3 perhaps fewer 
unproductive areas than can risend in any country 
of equal size. The productions of every temperate 
clime can be found on its s , all the economic 
minerals are stored in lavish abundance in its rocks 
and subterrancan recesses, whilst its seas possess an 
available richness of marine wealth certainly unap- 
proachable elsewhere in its teeming abundance. 
Circumstances so remarkable that they appear like a 
special providence, have locked up the greater part 
of this noble heritage for the present generation and 
its successors. Just so much has been known of 
Canada as served to bring together at different 

iods a not very extensive emigratiom from the 
old world, and here schooled amidst difficulties and 
hardships they have elaborated the germ of what 
bids fair to be one of the wealthiest and most 
populous divisions of the earth’s surface. Unlike 
the United States, whose motley and heterogencous 
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ulation has been drawn from every portion 

of the world, and not often from its better sources, 
the original population of Canada, the founders 
of the country, whether of French or English 
extraction, have not been the offscouring of E 

but those who had a definite object of starting life 
here, who came prepared for a struggle 

the forces of nature, an intelligible and definite 
object in view, and with ‘a well-recognised and 
often heroic intention of carving out from the diffi 
culties before them, a generous and far-seeing 
policy, eventually to make the country a worthy 
and successful coadjutor and assistant, to the best 
and richest and most exalted kingdoms of the old 
world. Theearly history of the country dates from 
ped gee days of the French monarchy, and its: 
initial struggles were ennobled with the grand 
prance gr — a erry —— that 
rance or any other nation might be proud to recog- 
nise as the best of their race, The story of the 
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French domination of Canada spomnties over 150 
years is the history of a long line of heroes, of 
men whose magnificent career leaves nothing to 
regret, excepting that they should have passed 
away before seeing some reward for their services, 
some result of their marvellous exertions. From 
the first to the last of their long list of governors 
and leading men, it would be difficult in any other 
country to point out so complete a catalogue of 
worthies, so many that have left behind them an 
illustrious record, so few that failed in the perform- 
ance of their duty. And when finally the French 
régime ended and Canada became British, the first 
act of the drama closed in a halo of splendour. No 
tinge of dishonour marked the conquered in the 
strife, and the tear that starts sympathetically at the 
remembrance of the two dead heroes of the fight is 
moved as much for the unsullied name and noble 
character of the one as for the deathless renown of 
the other. Long may the names of Wolfe and 
Montcalm be associated on their unpretending 
monument at Quebec as men that valiantly did their 
duty in the struggle, the equally noble, patriotic, and 
brave. The French period ended, but not the stern 
Norman characteristics, the slow growth of principles 
that 150 years of perpetual struggle had grounded into 
the people ; and much that is the purest aud best in 
the Canadian nationality, thatisthe most conservative 
at the present time and hopeful for the future, springs 
from that slow moulding of character, which pro- 
longed military restraint, active daring enterprise, 
and passive stoical endurance of hardship had imposed 
upon the masses. The French system of colonial 
management had been a failure; its feudalism and 
absolutism were unnatural to an illimitable country 
like this, and no one gained more by the change 
than the French-speaking population, whose 
numerical increase under the altered circumstances 
of the country, unassisted by immigration, is one of 
those social enigmas so difficult to account for. 
(To be continued.) 





BRIDGE OVER THE MONONGAHELA 
RIVER. 


We were enabled to publish last week, through the 
courtesy of the Institution of Civil Engineers, illustrations 
of a railway bridge recently erected over the Monongahela 
river, at Port Perry, near Pittsburgh, Pennsylvania, for 
the Pittsburgh, Virginia, and Charlestown Railway. We 
this week (see 290 and 291) publish the remainder 
of the plans, and annex a description written by the 
engineer of the work, Mr. Joseph M. Wilson, engineer of 
roads and bridges to the Pennsylvania Railroad Company. 
This description is abridged from a paper submitted by Mr. 
Wilson to the Institution of Civil Engineers, and published 
by that body in the “‘ selected papers’’ of their Transactions. 

The general elevation of the — 5 is shown in Fig. 1 of 
our two-page engraving of last week, and consists of eight 
deck spans, varying from 133 ft. 4in. to 138 ft. 8 in. in 
the clear; one through span over the river channel 
256 ft. 9 in. in the clear; three deck spans, of 70 ft. 2 in., 
69 ft. Gin., and 69 ft. 9 in. in the clear respectively, the 
masonry being in all cases at right angles to the line of 
the track; then a piece of em ment; and, finally, a 
deck span over the Pittsburgh, Washington, and Baltimore 
Railroad, of 40 ft. 8 in. in the clear, with the masonry 
71 deg. askew to the line of the track. 

The foundation of the western abutment is 8 ft. above 
low-water mark, and 30 ft. below the top of the bank of 
the river, and is on a cemented gravel. A layer of timber, 
12 in, — crossed on top with 3-in. p ing, was laid 
on the foundation bed, and on this the masonry was built. 
The foundations of the river piers are laid on timber 
throughout. That of Pier 1 is 9 ft. below low-water mark, 
on a cemented l. It was found impossible to get 
below this material with a dredging machine. The timber 
crib-work, on which the masonry is laid, consists of seven 
courses of timber of 12in. each. The construction of all 
the cribs is the same throughout, the timber being halved 
in framing, and the courses spiked her with rag-bolts 
18in. long, weighing 3lb. each. Fig. 3 shows the construc- 
tion of the crib foundations. On the top of the first course 
of timber, half of the space was boarded over, to prevent 
the small stones of the filling from falling through, and 
the spaces were filled with it stone to keep the crib 
floating in the water just above the surface, to enable 
it to be moved into place. After the crib was placed in the 


proper position, all the spaces or were filled, and 
the crib was sunk, leaving the top 24 ft. to 3 ft. below 
low water. A rongh box was then built, having the bottom 
formed of 8 in. ks, and the si of lin. is, well 


braced, the whole 

sunk on to the top of e crib, after the water was 
pumped ont of it the masonry was commenced, the first 
course being 2 ft. in thickness. The foundation of Pier 2 
is 17 ft. below low-water mark, and there are fifteen courses 
of timber in the crib-work, and 1000 cubic yards of excava- 
tion under . Pi its f tion 10 ft. below 


layer of 


below low water, with eleven courses of timber in the crib. 
The small piers and abutments on the east side of the river 
rest on compact clay, and are about 6ft. to 8ft. from the 
surface of the to the bottom. 

The quantitics of material in the substracture are as 
follow : 


8,082 cubic yards of excavation under water. 
2,503 bo 


5,249 


” 
” 
” 


1 
7 ” » _ Fip-rap. 2 
36, »» feet of timber in the foundations. 


2,919 barrels of hydraulic cement. 

The s from one to eight are divided into two sets of 
four of different lengths. (See Fig. 2.) The details of 
each set are the same, the difference being in length of 
span, which was necessitated by the construction of the 


%” 


masonry. : 
The "Following are the general dimensions of the eight 
spans : 
: ft. in. 
Span 1.—Distance from back wall to the 
centre of the pier... oe sl ne ao 2 
Spans 2,3, 4.—Distance from centre to 
centre of the pier... bes Se . 140 0 
Spans 5, 6, 7.—Distance from centre to 
centre of the pier... bey = oo. 145 0 
Span 8.—Distance from the centre of the 
pier to the back wall of pier... . 14 0 
Number of trusses to each span ... 2 
Width from centre to centre of the 
trusses... s+» eee ove ic Re 9 6 
Depth of truss from centre to centre of 
the chord pins... ote eve mew 
Number of principal yaaa 8 
os sub-panels_... ia 16 
Length of panels in the upper chord, 
spans 1, 2,3,4 ... a od a fo 
Length of panels in the lower chord, 
spans 1, 2,3,4 ... oa fee oe §6€6«17s«*da2‘DRD 
Length of panels in the upper chord, 
spans 5,6,7,8 ... dni “a a Sa 
Length of panels in the lower chord, 
spans 5,6, 7,8 ... an see oe «17 9F9 
Length of span to centre to centre of the 
end pins, upper chord, spans 1,2, 3,4... 137 4 
Length of span from centre to centre of 
the end pins, upper chord, spans 5, 6, 
So eve pa mn ae ae oe 142 8 
= from the bridge seat to the base 
of the rail... tas aid ove wi 


The diagrams and details of spans, 5 to 8 inclusive, are 
shown in Figs. 5 to 13 of our two-page engraving and 
a Wise. 26 to 30 on page 291. Taking spans 5 to 8 as 
illustrating this portion of the bridge, and assuming in 
accordance with the tables of loads adopted by the Penn- 
sylvania Railroad Company : 

Live load=1.00 ton per lineal foot for one truss. 

Dead ” =0.4 ” 99 ” ” 

Panel ,, for one sub-panel (8 ft. 11 in.) =15 tons, 
the —— stresses upon the several members of the 
truss will beas given by Fig. 27, in tons of 2000 lb. each, as 
follows. the + sign signifying compression, and the — 


sign tension : 
Spans 5, 6, 7, 8. 
Upper Chord. Lower Chord. 
Tons. Tons. 
AC= + 48.75 ac==- 50 
CE = + 118.75 ce=— 125 
EG = + 168.75 eg=-—175 
GI= + 193.75 g t= — 200 
Braces. 
Ab'=— 61.25 ab'= + 70.0 
b'c=— 52.9 C= + 616 
Cd'== — 45.7 cd'= + 62.9 
_tMe=— 38.1 @VE= + 45.3 
Ef'=— 30.9 ef'=+ 38.1 
<¢-- 24.1,+ 49 iG=+ 34.0 
Gh'= -— 20.5,+ 9.7 A ag + 28.9,—2.5 
h'i=-— 14.2, + 15.6 'I= + 22.0,+8.0 
aA= + 53 tons. 


vs? vertical stiffening members, each member 
= + ns. 

The nominal stresses from the uniformly variable live and 
dead loads, as given theoretically, for the braces, have 
been increased to the centre of the bridge, where it is 
found that the effect from the panel load pute 
becomes greater than that from the uniformly variab 
load. The intermediate vertical stiffening members have 
been computed for the panel load and dead load. 

The rules which have governed the proportioning of the 
material to resist the stresses, as shown by the a of 
strains, are: a limiting stress of five tons (10,000 lb.) 
square inch of effective section for wrought iron under 
tension ; of four tons per square inch on full section for 
compression in the case of short prisms, modified by Gor- 
don’s formulz for section and length of column, oat of 44 
tons per square inch for shearing. 

The sections and mode of constraction of the several 
members of the truss, as they have been proportioned 
soovkes sg these rules, may be seen by referring to 

The floor of the bridge consists of white oak floor beams 
7 in. wide by 12 in. deep, placed 15 in. apart from centre to 


| centre, therefore having ——— between them of 8 in., 
; | and lying crossways on the top chords of the ogy be 
i % th 


notched on to them } in. to keep them in ese 
floor beams the rails of the are spi and outside of 
the rails longitudinal guard timbers of white oak, 6 in. 





square in section are placed, notched 1 in. on to the floor 





beams, bolted down to them at 
spi at the intermediate points. upper chords, 

ore, in addition to the compressive strain to which 
they are exposed through the system of the truss, have to 
resist a cross in in sub- lengths from the floor 
cole, and they have been computed for both strains com- 


The upper chord, Fig. 26, is formed of 12-in. 


fourth beam, and 


channels for the sides, with flat plates for the top, properly 
reinf by side top plates wi required, and 
thickening Pn at the pin connexions, the whole being 
joined toge by rivets in the usual manner. 
The lower of the channels are stiffened across 
from one to the ot by light bracing. The lower chord 
bers suc as are subj to tension only, 


mem 

are formed of links, that is, flat bars with upset ends or 
heads, drilled for pin-connexions. Those braces subjected 
to compression are formed of channels and plates, rivetted 
together, except certain ones near the centre of the span, 
which are built up of angles and plates. Fig. 28 shows the 
component of the lower chord and braces. The 
lateral strnts are formed of two channels fastened together 
securely at the ends, and forming a strut bulged in the 
centre. They are placed at every sub-panel in the upper 
chord, at every panel in the lower chord, and at the inter- 
section points of the main braces, midway between the 
upper and lower chords. Horizontal lateral rods are placed 
between these in the upper and lower chords and diagonal 
lateral bracing is used in every panel and sub-panel as 
shown by Fig, 30. 

Details of some uf the pin-connexions, lettered according 
to the diagram, Fig. 27, are shown by Figs. 5 to 13. Pin- 
connexions are used throughout, and in addition to the 
shearing resistance _ ired, they are all given a bearing 
surface of not more than 4 tons to the square inch, the 
ey thickening plates being provided wherever found 
essen 


The form of truss adopted for the channel span is of the 
same type as that for spans 1 to 8, but as itis a ‘‘ through” 
bridge, the track being supported from the lower chord, 
and running through between the trusses, the intermediate 
vertical members, instead of being stiffeners, are ties, and 
extend from the points of intersection of the braces to the 
lower chord. The floor consists of wrought-iron ‘* built” 
cross girders at the panel and sub-panel points, carryin 
longitudinal I beams, upon which are laid, notched an 
fastened, white oak cross sleepers, 8in. wide by 10 in. deep, 
placed 16 in. apart from centre to centre, to which the rails 
of the track are spiked. Guard timbers are laid longitudi- 
nally, and are securely bolted to the ties, exterior to the 
rails, and guard rails of the same weight and section as the 
main rails of the track are used inside; this is the same 
over the whole length of the bridge, being the system used 
on the bridges of the Pennsylvania Rai 


The following are the general dimensions of this span : 
t. in. 
Span from centre to centre of the piers... 263 6 
umber of trusses ... es ove 2 
Width from centre to centre of the trusses 16 0 
Depth of truss from centre to centre of 
the chord pins -“ on 26 0 
Number of principal pane 10 
99 sub-panels . eos 20 
Length of panels in the upperchord ... 23 0 
” ” lower ,, ote 25 113 
Length of span from centre to centre of 
the end pins, upper chord ii o- 260 0 
Length of span from centre to centre of 
the end pins, lower chord... « << a 
274 ante and page 290), show 


Figs. 14 to 32 (see 
i ms and details of the channel span. 
king the assumptions for 
Live joad=0.75 ton per lineal foot for one truss, 
Dead ,, =0.62 ” ” 
Panel ,, for one sub-panel (13 ft.)=14.15 tons, 
the computed stresses upon the several members of the truss 
will be as shown in Fig. 33 for one-half of the bridge, the 
amounts being in tons as before : 


Channel Span. 

Upper Chord. : Lower Chord. 
Tons. Tons 

AC=+ 89.05 a c=— 80.14 
C E =+231.53 e e=—222.62 
E G=+338.39 e g=—329.48 
GI =+409.63 g t =—400.72 
IL =+445.25 « l=——436.34 

Braces. 

A B'=—125.9 aB'=+113.31 
B! c= - 113.65 B' C= + 101.06 
C D'=—101.06 c Di=+ 89.85 
D!' e=— 89.51 D'E=+ 78.29 
EF’=-— 78.29 eF'=+ 67.08 
F' g=>— 67.42 F'G=+ 56.21 
\=— 59.37 H'=+ 46.37 

Ht i=— 48.69 *I=+ 39.9 

IK'=- 39.9 + 1.84 ¢ K'=+ 28.3 —11.7 

K! l=— 30.41+10.7 K'L=+ 19.83 


End vertical member a A= + 89.05 tons. 
Intermediate vertical tie at the sub-panel, each——17.5 tons. 

The strictly theoretical stresses have been increased to 
the amounts as given by the di of strains, Fig. 33, in 
the same way as previously ined for spans 1 to 8; and 
the longitudinal gi wey | the floor system have been 
computed for the equivalent of engine for a span 
13 ft., as would be necessary in a short span bridge. The 
same rules for limiting stresses per square inch have been 
followed as explained previously. — haste 

The details and diagrams, as given in Figs. 14 to 31, 
sufficiently explain the manner in which the several 
members of the trusses have been “‘ built up.”” The upper 
chord is formed of plates py rivets, 





ant oe 
and it will be noticed that care has been taken 
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to mass the material too much one side or the other of the 
plane of the connecting pins, or the plane in which the 
stresses act, but to divide it as pee as ible. The 
lower portion of the chord is open, the flanges being stiffened 
together by light bracing across, as in spans 1 to 8. It will 
be observed throughout, in all the spans of this bridge, that 
particular care has been taken in designing the details, to 
make all surfaces, both emterior and interior, easily 
accessible for painting, and to form no closed boxes. The 
lower chord consists of bars or links running in full panel 
lengths. The braces subjected to compression are formed 
of channels and plates, except certain ones towards the 
centre of the truss, ordinarily sustaining tension, and 
formed of links, but braced to resist compression under 
certain conditions of the variable load. Lateral struts are 
used in sub-panel lengths in the upper chord with lateral 
ties throughout, and the cross girders of the floor system 
serve as lower chord laterals, a double system of lateral 
ties being employed in the latter case, one set being main 
laterals, and the other set to stiffen the sub-panel cross 
girder which does not have a rigid longitudinal connexion 
with the lower chord links, being mandy supported by the 
yertical sub-panel ties. Inclined di bracing, with 
strat for the same, is used at each inclined brace, running 
down from the top chord to a sufficient beight to allow free 
passage for engines underneath, and diagonal bracing of 
the same kind is also used at the end vertical posts. Pin- 
connexions are employed throughout. The details of the 
floor system are shown by Figs. 24 and 25. 

One end of each truss is p' on rollers to allow for 
expansion and contraction, the amount between extremes 
of temperature being generally about 1 in. per 100 ft. of 
lineal superstructure, and the other end is fixed. Thesame 
arrangement is provided throughont all the spans of the 
bridge, each s being treated separately. The pier 
plates, bolster blocks, &c., are of wrought iron ; the rollers 
and the square blocks which replace the rollers at the fixed 
ends are chilled castings. 

The type of truss adopted for the short spans 10, 11, and 
12 is asingle intersection triangular truss, with vertical 
posts in alternate panels to stiffen the upper chord for cross 


strain. 
The general dimensions are as follow : 


ft. in. 
Span 10, distance from the back wall to 
the centre of the pier ... ies .. 76 0 
Span 11, distance from centre to centre 
of the piers ize ‘ips oa - 7 0 
Span 12, distance from the pier to the 
back wall of the abutment... »- 76.0 
Number of trusses to each span 2 
Width from centre to centre of the 
trusses «.. ooo ose ove mae) © 
Depth of truss from centre to centre of 
the chord piers ... ee ‘te oe 9 11h 
Number of panels in the upper chord 4 
Length of panel inthe upperchord ... 18 3, 
Number of panels in the lower chord 3 
ag Falf panels in the lower 
chord avs oe om i 2 
Length of panel in the lower chord 18 3 


. span from centre to centre, 
end piers, lower chord ... oan ome , 70:0 
Height from bridge seat to base of rail 12 44 
The trusses are arranged to carry the same load as in 
ns 1 to 8, each truss being computed to carry two- 


8 
thirds the load of one track. 


Assuming — 
Live load = 1.00 ton per lineal foot for one truss. 
Dead »s = 0.25 ” 


Panel load for sub-panel length (9.125 ft.) = 15 tons, 
the computed stresses will be for the various members of 
the truss, as follows : 





Spans 10, 11, 12. 
Upper Chord. Lower Chord. 
Tons Tons 
AC= + 36.6 bd = — 62.7 
CE= + 78.4 dd= — 83.6 
Braces. 
Ab=—543 6C = + 40.3 
Cd= — 30.9, + 3.0 dE = + 21.0, — 10.6 
FO members Aa=+55 tons; Bb=Dd=+ 
ns. 


The same conditions, rules for limiting stresses, &c., have 
been followed as in previous cases. 

The deck span on the Pittsburgh, Washington, and Balti- 
more Railway is one where it was considered advisable to 
or for the superstructure four plate-girders, one under 
each rail. The dimensions of masonry, &c., d ined 
the following general dimensions : 

Angle of skew to the left 71 deg. 
Clear span... woe ove laa id 
Cry pohly OE 
eight of masonry of bri -, at the 
base of the bie Lei an a 
Number of girders oe ese uu 4 
Length of the girders from end toend ... 
Depth of the girders at ends, centre to 
centre of chord pins oss ove er 
tance from centre to centre of adjacent 
girders under one track ... ove . 5 9 
Distance from centre to centre of the two re 


inner girders ad ows me hes 
The rails are carried upon white oak floor beams 8 in. 


ft. in. 


40 8 
47 0 


5 10 
4 1h 
4 14 


Syuare in section, placed 8in. apart in the clear, and laid 
directly upon the iron bridge girders, being notched on 
wall plates, 15 in. square in section, are 
upon the back walls. White oak guard rails, 6 in. 

laced longitudinall “y -4 ori 
are p ongi' ly near the outer 
of the floor beams, notched and bolted on; and a 


them. Heavy: 

placed 

Syuare in section, simi 

of the pobre m on similar to those used on the 
8 


walking plank is spiked down in the centre between the 
track 


8. 

The assumptions of loading for this span were— 
Live Toad. = 0.75 tons per lineal foot for one girder. 
Dead load = 0.20 


The proportions of the girder were determined graphic- 


as shown by Fig. 33. 

~ Taking the theoretical span at 45 ft. = 1 

Depth of girder 4ft.—h 

Dead load per lineal foot =w 

Live ,; ” ” =p 

w+ p = 0.20 + 0.75 = 0.95 tons. 

and the stress at the centre of the girder on the upper and 
lower flanges, due to bending movement, is— 


(w +p) U _ 60 tons. 
8h 
Taking 3 tons per square inch as the limit for com- 
pression for the upper flange will give %4?=20 square 
inches of section required. Assuming the width of the 


upper flange plates at 12in. gives #? = 1.67 in. as the 
thickness of plates a > in the upper flange at the 
centre of the girder. Fig. 33, page 290, lay off C D= 


1.67 in. on any assumed scale, A B ag ye ene) the 
length of the girder on the same scale as the elevation of 
the girder below it, and draw the curve A D B according 
to the rules for drawing a parabola. Now, taking two 
3}-in. angle irons, each weighing 36 lb. per yard=7.2 square 
inches of section, to connect the upper plates with the web 
of the girder, and reducing this section to an equivalent 
width of flange plates, gives 0.6 in. as the equivalent depth. 
The thickness of the first flange plate, extending the whole 
length of the girder, has been assumed at }in. These 
depths are laid down on C D, on the same scale as CD, and 
additional plates are added, one of gin. and one of } in. 
thickness, until the full depth of CD is made up. e 
parabolic curve A D governs the lengths of the plates. 

The lower flange of the girder has been proportioned in 
the snme manner, as shown by the diagram, the limit for 
tension being taken at 4 tons per square inch of effective 


section. The effective section required= = 15 square 


inches. Two 3} in. angles each = 36 lb. per yard, reduced 
by rivet-holes, give 5.95 square inches. The rivets used 
are § in., in four lines in the lower flange; hence the 
effective width of the lower flange is equal to 12 in. less $ in. 
by 4=9}in. Reducing the effective section of the 
angle irons to the effective width gives the equivalent 
depth of the angle irons = 0.626 in. The total depth 


required is = = 1.58 in., which is made up by angle-irons 


= 0.626 in. and two plates of } in. each, a third plate of 
+ in. being added at the centre of the girder to cover joints. 

In reference to shearing stress, the dead weight alone gives 
the shearing stress atend of girderas 0.2 ton ~ ft. 
= 4.5 tons. 

This amount is laid down by scale on B E, Fig. 33, and 
the line E C drawn. | 

The variable load gives for shearing at the end of the 


girder 1 — 0-75 ton x 4 ft 17 tons—which amount is 


laid off on the same scale on B F. 

The parabolic curve AGF, which is the curve of the 
shearing strains, is then constructed, and the lines aa', 
b b', cc', &c., are measured on the same scale as used for 
the forces at BE and BF, and these will give the amount 
of shearing at the respective vertical stiffeners of the 
a. This is under the supposition of a uniform live 
oad of 0.75 ton per lineal foot of the girder. A heavy 
engine running over the girder, however, will produce a 
considerable ter strain on individual members towards 
the centre of the girder than this shows, decreasing towards 
heabutments: To meet this, the lts are i d 
moving the point G up to some point G!, in this special case, 
making C 2CG (a little more perhaps than is neces- 
sary), and drawing the straight line G' F ; the lines aa, 
bb", ccl'", dd", CG', giving the stresses at the various 
upright strats of the girder for which the parts must be pro- 
portioned. In general, particularly with small girders, the 
sizes of iron practically necessary are far in excess of the 
theoretical requirements. 

The web of the girder in the present case is made of 
the same thickness throughout ; it is, therefore, only 
necessary to determine what thickness is required in the 
end panel of the girder, where the effect of the loading is 
greatest. The vertical line ee! gives the vertical value of 
the stress acting upon the web of the end panel: of the 
girder ; and drawing e'f parallel to the diagonal of the 
panel, e f being a horizontal line, e' f represents the value 
of the maximum force acting on the wel of the girder for 
a section equal to its thickness into the length of its 


e stresses on the different parts of the girder subjected 
to shearing are : 
Verticals. 


Tons. 
E F=21.5 
a a)1=18.75 
b b11=16.0 
e c14=18.75 
d d*!=11.2 


CG@= 85 

Web plate of the end panel, diagonal stress=30 tons. 
In calculating the number of rivets required for the web- 
sheets, it will be noted that the end panel web hasa stress 
of tension upon it, in the direction of its diagonal, of 30 
tons, the vertical and horizontal components of which are 
20 tons and 224 tons respectively. The horizontal rivets at 
the top or bottom of the web take the horizontal component 





the vertical rows nine rivets. The 
t 4 en ge making fourteen 

rivets for the horizontal rows, twelve ri for the 
icalrows. Thus the whole number of rivets in two sides 

of the web of end panel is twenty-six, and this reduces the 
effective width of the web-plate for tension by 26 in. x 
fin. =16.25in. The whole width of the plate, measured on 
the diagonal of the panel, is 72 in.; ani ing the thick- 
ness of plate at 4 in-, the effective section of 


16.25) Xy%=10.49 square inches, which, at 4 tons per 
square inch gives an effective resistance of 41.8 tons, 
eS 

The vertical stiffeners of the girder are built up of T irons 
and plates as follows : nites 
EF =2—4x4 36 Ib. per yard 2 plates }x4_ 

> to Bd ° 

a a'=2—-4x4 ” ” 2 5 x4 
bbN=2-4x4 7 ss 2 ,, 4x8 (splice of web) 
¢e"=2—3x3$ 26h1b. >, 2 5, $Xx3Bh 
d d\=2—3x ie 2 ,, 48 (splice of web) 
CGi=mg—-8x3 5 » 2 }x 3} 


> and erected, in accordance 
with the detailed plans furnished by Mr. J. M. Wilson, by 
the Keystone Bridge Company of Pittsburgh, Pennsylvania, 
whose contract price for the ironwork and erection 


amounted to 93,000 dols. The railroad company farnished 
the timber and the painting. The total cost arg to: 
ols. 
Tronwork and erection 93,000 
Timber _... os e is 4,089 
Painting... ‘a6 ois me sd 4,884 
Engineering and inciden ove ong 4,266 
106,189 
or about 21,2401. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Sheffield Rails for America.— Messrs. Cammell and Co., 
Limited, of Sheffield wie pa booked a very heavy order 
for steel rails to be deliv next year, in New York. The 
buyer is Mr. Vanderbilt. 


8 ld Trade with America—Great Improvement.— 
Dr. Webster, the American Consul at Sheffield, has just 

mpleted the commercial returns, which show a vast 
improvement in the condition of Sheffield trade with the 
United States. The total exports of Sheffield goods to 
America in the present year, amount to 1,066,411/., com- 
pared with 559,733/. in the previous year, and the ‘Trans- 
atlantic trade has nearly doubled since September, 1879. 
The demand for steel and for cutlery in the States has 
been oe The total amount of steel exported for 
the q' ending September, 1880, is 101,4281., compared 
with 52,5501. in the corresponding period of last year ; and 
the exports of cutlery in the present quarter 74,1041., 
woe pace with 50,5041. in the same quarter last year. The 
steel exports for the to the States amount to 383,8897., 
and cutlery to 6051. ; whilst the total exports to 
America for the past twelve months are within 300,000. of 
thc amount sent in the prosperous period of 1874. 


Improvement in the Cutlery Trades.—During the past 
month there has been a large increase in the amount of 
cutlery required on foreign account. The West Coast and 
Aust~alian buyers are again the most active, and this has 
caused a considerable advance in the prices of ebony, rose- 
wood, and foreign stag. Rates, both of steel and these 
raw products have an upward tendency, and the old staple 
trades of Sheffield have not looked so bright as at present 
for many years past. 


The Heavy Trades.—The heavy iron and steel depart- 
ments both exhibit an improvement, and most of the mills 
in this district are now running full time. It a rs 
that the armour-plate manufacturers have mastered the 
difficulty of turning out plates of composite steel and iron, 
and in consequence this Seanch is again busy after a com- 

tive depression extending over the past four Ps waa 
e local fg one of the composite plates are Mr. Wilson 
(Messrs. C. Cammell and Co.), and Mr. Ellis (John Brown 
and Co., Limited). 





Torerpo Boats: Erratum.—By anerror in the Table 
contained in Messrs. Normand and Co.’s letter, on page 
272 of our last number, the consumption of fuel of t 
No. 20 was given as “1850 Ib.’’ per hour. It should bave 
been ‘‘ 1250 Ib.” 


SoutH AUSTRALIAN Rarnuway SLEEPERS.—Mr,. W. J. 
Brown, Conservator of Forests. nig Bat information to 
the South Australian Public Works Commission as to the 
extent and value of the timber growing in the Wirrabara 
Forest Reserve which was available for railway purposes. 
Since his evidence was given, the contractors for the 
Terowie extension have taken the necessary steps to obtain 
the sleepers required for that line from the Wirrabara 
Forest, and sawing © ions are being contnatelh onan 
extensive scale. Although, perhaps, the Public Works 
t does not ly by the arrangement, 
yet there is no doubt that the Crown Lands Department. is. 
leriving a fair revenue from the local supply of timter 
ing utilised. This was not the case, however, when t's 
Rivoli and Mount Gambier Railway was . The 
contractors for that line obtained about 120,000 very fair 





leepers from the Mount McIntyre Forest by 








of stress, and the rivets in the vertical struts e the 





vertical component. Assuming the rivets at j in. diameter, ' 1 


red 8 
merely paying the 


ordinary license fee, amounting to about 


te is (72—: 





. 
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TIJOU'’S RAILWAY BUFFER, 
We subjoin engra illustra’ a mode of construct- 
ing railway buffers which has been designed and recently 
tented by Mr. William Tijou, of 10, Laurence Pountney- 
em E.C. The special feature in the arrangement 
consists in the mode in which the two main parts of the 
buffer, namely, the case and the P ery er, are held 
together against the thrust and recoil of the spring, this 

















Fig. 2. 


























“ ! 


Mr. Tijou has 
out his plans, 
their special 


being done in a very substantial way. 
devised a number of ways of carry 
but the arrangement illustrated will exp 
features, 

Referring to our engravings, which show a short-stroke 
outside buffer fitted with a volute spring, it will be seen 
that the plunger 6 has its inner t thickened by the 
sleeve f, which is shrunk on or otherwise fixed after the 












plunger has been turned and after there has been placed 
on it the ring e, of which we shall speak presently. 
Within the plunger is a block d and washer plate d, on 
which the volute spring c bears. The wrought-iron casea 
of the buffer is made sufficiently thick at the outer end to 
form a collar as shown, portions of this collar being 
slotted away so as to leave projecting pieces A! as shown 
in the end view, Fig. 2. 
The retaining ring e is shown separately in both 
elevation and section by Figs. 3 and 4, and it will be 
seen from these views that it is formed with internal 
projections g, which can pass between the projections h! 
on the buffer case, and which, when the ring is turned 
tially round will interlock with these projections, thus 
olding the ring securely. The buffer is put together so 
that there is a slight compression on the spring when 
the ring ¢ is in place, and this ring is held from turning 
by a set bolt &, as shown in Fig, 1. 
It is evident that this arrangement makes a very 
simple and solid job, while the buffer can be readily taken 
apart if required. The form of bayonet joint for 
securing the ring e, may of course be modified in various 
ways, while in some cases the ring is screwed on the case, 
the serew being either internal or external. Altogether 
Mr. Tijou’s mode of securing buffer plungers is an excel- 
lent one, while it is one by no means costly to carry out. 





ROYLE’S OLEOJECTOR. 


We give above a section of a new form of lubricator 
for cylinders and slide valves patented by Mr. Royle and 
now being made by Messrs. W. H. Bailey and Oo., of 
Salford, Manchester. The apparatus consists of a reser- 
voir G, containing the lubricant, this reservoir being 
provided with a branch N, perforated at M and fitted 
with a cap L by means of which the discharge opening 
can be adjusted and the lubricant allowed to fall drop by 
drop into the cup O. From this cup openings Toad 
downwards as shown, a — valve F closing these open- 
ings in the event of there being any pressure from within. 
Past the valve F the lubricant flows into a chamber 
having at one side a small jet B supplied with steam 
direct from the steam pipe. At each successive period 
of low ure in the cylinder, a jet of steam issues 
from this nozzle and drives the lubricant in the form of 
spray through the cones C into the chamber A and thence 





into the cylinder on which the apparatus is fixed. At 
the soled of high pressure in the cylinder the valve F 
closes and so prevents the return of the lubricant. 


ROYLE’S OLEOJECTOR. 
CONSTRUCTED BY MESSRS. W. H. BAILEY AND 00., ENGINEERS, MANCHESTER. 
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GOODS LOCOMOTIVE; LONDON AND 
NURTH-WESTERN RAILWAY. 

Ir will be remembered by those of our readers who 
took part in the recent meeting of the Institution of 
Mechanical Engineers at Barrow, that a special object of 
interest on that occasion was Mr. Webb’s new goods 
locomotive for the London and North-Western Railway, 
which had been sent down to Barrow for examination by 
the members on the day when Mr. Joy read his paper on 
valve gear. Of this engine we are enabled this week to 
give a two-pags engraving, while we also add on the 
opposite page diagrams illustrating the action of the 
valve gear as well as some reduced copies of indicator 
diagrams taken from the engine under different condi- 
tions. The new type of engine which Mr. Webb has 
designed is an unusually interesting one, embodying as it 
does a great number of novel details; while it is spe- 
cially characterised by the care with which it 
throughout been planned to allow of economical produc- 
tion. : 

As will be seen on reference to our engravings the 
engine has inside cylinders and six coupled wheels, -~ 
cylinders being 18 in. in diameter with 2 ft. stroke, hen ; 
the wheels having a mean diameter (with tyres hal 
worn) of 5ft. The tractive =e which the engine 15 

2 x 

capable of exerting is thus : 1x2 =129.6 Ib. for each 

and of effective pressure per square inch on the pis- 
As the total Treight of the engine in working order 
is 33 tons 7 cwt., the mean effective cylinder pressure 
required to exert a pull equal to one-fifth of the be 
weight is 115.31b., and as the boiler pressure 18 1 4 ~ 
per square inch, the mean effective pressure wou 4 
given with a cut-off at about three- ths of the oo “2 

In the boiler of the engine under notice Mr. We _ 
adopted the plan of carrying the water space of : 
firebox right across under the grate, there being 
ash he manner in which part of the a 
constructed is shown in Fig. 1, from which it will 
seen that the side and end plates of the firebox —s 
are carried straight down, the bottom plate aad 
flanged outwards to join them. In the case of the inn “4 
firebox—which is of copper—the back plate is en “4 
right down and flanged inwards to meet the inner bo 

short and flanged 
plate, but the or is stopped — 
inwards just below the level of the firebox, there s 
inserted a kind of mouthpiece to which the — 
is fitted, as shown. This damper, it will be ag 
opens inwards so as to prevent # rush of air into 
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fire near the tubeplate. The width of the mouthpiece 
is such that a tubeplate can be taken out and replaced 
by a new one without disturbing the other part of the 
firebox. The bottom water space is provided at the 
centre with a circular opening fitted with a pair of 
sliding doors worked by a handle on the footplate, as 
indicated in the plan. This opening is formed in the 
same manner as the firehole, no ring being employed, but 
the inner plate being flanged outwards obliquely, to meet 
the outer plate, as shown. Mr. Webb has now adopted 
this mode of making fire holes for some time, and it has 
proved exceedingly successful, making a very neat job 
and giving no trouble. The flanging of the plates is of 
course done by machinery. The boiler shell is of steel 
with the exception of the smokebox tubeplate, which is 
of copper, The principal dimensions of the boiler are 
as follows: 





sq: ft. 

Heating surface of firebox~.. ooo eae 94.6 
— He tubes (external +» 985.2 
Total... bis «» 1079.8 


Firegrate area sie! ote tench tee 
Ratio of heating surface to firegrate area 63 tol 
6 firegrate area to sectional area 


through tubes .. —.... °° 7.02 to.1 
firegrate area to smallest sectional 
area of chimney ... ees ‘in w. 147 tol 


The general fittings of the boiler are of the pattern 
which Mr. Webb has adopted for some time past, the 
injectors being fixed at the back of the firebox and the 
feed delivered at about the water-line through tubes 
which extend forward into the barrel of the boiler and 





are curved downwards as shown in the longitudinal sec- 


With a aga to the dimension for the lead given in the 
above Table, we may ex that it is the sum of the 
two o given by the valve, the latter being of the 
Trick or pattern, gi two o for steam, 
one past the edge of the valve in the way, andthe 
other through the passage in the valve itself. As most 
of our readers are aware this pattern of valve has been 
long and extensively used on the Continent, Pormnney 
in any, but as far as we are aware Mr. Webb is the 
first locomotive superintendent to adopt it in this 
country. 

Mr. Joy’s valve gear was fully described in his pa 
read before the Institution of Mechanical Engineers 
at Barrow, and described by us at the time, but it will 
be convenient that we should redescribe it here. Refer- 
ting to Figs. 1, 2 and 4 of our two-page engraving, it will 
be seen that each connecting rod has coupled to it near 


Fig.é. 
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tion, The regulator is placed in the dome and is of the 
double-beat valve type so long used on the London and 
North-Western Railway. 

The cylinders, which are placed at an inclination of 1 
in 10 in order to get the guide-bars clear of the leading 
axle, are arranged with the centres only 22 in. apart, so 
that very long bearings are obtained for the driving axle, 
This is rendered possible by placing the valve chests 
above the cylinders and by the employment of Mr. Joy’s 
valve gear, which we describe presently. The 
ond dimensions of the valves and ports, &., are as 

ollows: 


a 
5 


OPPor am pahoa 2 


Diameter of cylinders... _... i ell 
— = ie see ose eee pai 
steam abs ; 

Width, ae ee a 
99 exhaust port wie one vee 
— of slide valve in full gear 
oS a aR ae 
Diameter of piston rod ooo pa ads 
Length of connecting rods between centres 


w“oooooooone 
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the middle of its length, a forked lever, the lower end 
of which is connected by a pair of links to a crossbar 
carried by the engine frame. These links are adjustable 
as to length by means of screws and lock nuts. From a 
point on the forked lever 6in. from its articulation to 
the connecting rod another pair of levers upwards, 
as shown in Figs. 1 and 8, their upper ends being con- 
nected by links to the valve spindle, while at a short 
distance below the points of attachment of these links 
they oscillate on a fulcrum formed by a pin, the ends of 
which are carriéd by a pair of blocks sliding in the 
curved guides forming part of the weigh-bar or revers- 
ing shaft. The reversing shaft is of cast iron, and hollow, 
and its form will be readily seen on réference to the 
views on our two-page engraving ; it is fitted with guides 
and blocks of mild steel, case-hardened, these parts 
being turned as rings and ther cut off to length. The 
links of the gear have phosphor-bronze bushes locked in 


ing in its turn prevented from slacking back by a 
piece of wire turned up at the ends, this wire entering 
partly into a groove in the oil cup and partly into a 
corresponding groove in the face against which the oil 
cup is screwedup. The application of Mr. Joy's gear has 
been capitally worked out by Mr. Webb and forms a 
thoroughly good mechanical job. 

The movements of the various parts of Mr. Joy’s gear 
and the distribution of steam effected in the case of the 
engine now under notice, will be best understood on 
reference to the diagram, Fig. 5, on the present page. 
This diagram, which is reduced from one exhibited by 
Mr. Webb, at Barrow, on the occasion of Mr. Joy’s paper 
being read, enables the action of the gear to be ily 
traced out, while for an account of the advantages 
claimed for the gear, we must refer to Mr. Joy’s paper* 
already mentioned, The gear gives, as will be seen by 
the engraving, an excellent distribution of the steam, 
while apie Be is further shown by the copies of four 
indicator diagrams, Figs. 6, 7, 8 and 9, taken from the 
engine we are describing, and which we give on the 
present . The conditions under which these diagrams 
were taken are described in the particulars annexed to 
them, 

We must now deal with other details of the engine 
under notice. In the first place it may be mentioned that 
there are only two cotters in the whole engine; namely, 
those which secure the piston rods to the crossh 
The large end of each connecting rod is forked, there 
being fitted to the fork outside the brasses, a block held 
in place by a through bolt, as shown. The tightening 
up of the brasses is effected by a wedge adjusted by 
screws. The connecting and coupling rods, and similar 
details, go to the machine tools direct from the steam 
hammer, there being no smith’s work upon them. The 
small ends of the connecting rods are solid and busbed, 
while the coupling rods have also solid bushed ends, 


* See ENGINEERING, page 189 of the present volume. 








lace by the oil cups, which are screwed in, each oil cup - 
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The two lengths of coupling rod on each side are jointed 
7. on the driving crank-pin, as shown in Fig. 2. 

he wheels are of cast iron with spokes of }4{ section, 
a form of wheel which Mr. Webb has for some time used 
for goods engines with excellent results and of course 
with very iderable y. The wheels aro fitted 
with steel tyres of the section shown, the width of the 
tyres being 53 in. The total wheel base is 15 ft. 6 in. 
the distance between centres of leading and driving 
wheels being 7 ft. 3 in. and that between centres of driv- 
“ot trailing wheels 8 ft. 3 in. 

he axles have all bearings 7} in. in diameter and 9 in. 
long, the diameter of the bearings being jin. larger 
than those of Mr. Webb’s passenger engines, so that the 
axle boxes of the latter when rebored will come in for 
goods engines. For the same reason the distance between 
the axle box guides in the goods engines is } in. nar- 
rower than in the passenger engines, so as to admit of 
the axle boxes of the latter engines being, when worn, 
replaned outside to fit the goods. This way of treating the 
worn boxes of the passenger engines is an excellent one 
and of course cheaper than lining up. The'axle boxes 
are of cast iron, cast on to the brasses so as to do away 
with any fitting of the latter. This mode of constructing 
axle boxes has been long used at Crewe. The crankshaft, 
it will be noticed, has unusually large crankpin bearings, 
these being 7} in. in diameter by 5} in. long, the employ- 
ment of Mr. Joy’s valve gear enabling this length to be 
obtained. The crank arms are hooped, but as a rule 
Mr. Webb does not apply these hoops until after a crank 
axle has shown signs of failure. 

The frames of the engine are of steel 1 in. thick, and 
they are well tied together transversely, at the front end 
by the cylinders, and at the rear end by the cast iron 
footplate, while at intermediate points thore are the 
motion plate and the transverse stay in front of the 
firebox, both these being steel castings instead of 
wrought-iron plates as usual, The axle box guides are 
also of cast steel. The springs are all above the axle 
boxes, that at the trailing end being a transverse spring. 
The numbers of plates in the various springs and their 
dimensions are given in our engraving. Owing to the 
long axle bearings the centres of the springs are but 
3ft. 10 in. apart transversely, and to avoid the tendency 
to roll which is set up when very flexible springs are 

laced at such a moderate distance apart, Mr. Webb 
as employed for the leading and driving axles, short 
and comparatively stiff springs as shown. 

The footplate is made up of two rolled bars, the sections 
of which are shown in Fig. 4. The outer one of these 
rans the whole length of the engine while the inner one 
is fixed to the frames between the wheels, and at the 
front and rear ends, as shown in Figs. 2 and 4, the two 
bars being united by a butt strip underneath, as shown 
in the last-named figure. This is an excellent way of 
making up a footplate, and much cheaper than that 
usually adopted. The engine is provided with dry sand 
boxes at front and rear, and also with the open hopper 
regularly employed on the London and North-Western 
Railway for getting rid of ashes from the smokebox ; 
the ashes passing down between the cylinders through 
two passages left by the sides of the exhaust passage. 

We have now described the leading features of the 
locomotive we illustrate, and the only other point :emain- 
ing for notice is the manner in which the lagging is carried 
out, the plan being one which Mr. Webb has now gene- 
rally adopted. In place of the old felt and wood covering 
there are fixed along the top, bottom, and each side of 
his boilers a light longitudinal angle iron, and between 
these four angle irons are sprung in hoop irons forming a 
kind of cage round the boiler. Over the cage so formed 
is stretched an exceedingly thick blanket of special 
manufacture, this forming a complete covering to the 
whole of those parts of the boiler which are to be pro- 
tected, and being held in place by lacings. The air space 
maintained by the hoop and angle irons between the 
shell of the boiler and this blanket, preserves the latter, 
and it can thus be readily taken off and laid aside when 
an engine comes in for repairs. Outside the blanket is 
fixed the usual sheet-iron casing, this casing being in the 
engine we now illustrate, extended over the smokebox 
as shown. A few small holes are formed along the top 
of the sheot-iron casing so as to allow of a slight circula- 
tion of air through the space between the shell of the 
boiler and the blanket. 

Altogether—as we stated at the commencement of this 
notice—the engine we now illustrate isa very interesting 
one, and its details will well repay examination. As the 
first of a new type, Mr. Webb is giving it a thorough 
trial by hard work to ascertain the weak points (if any), 
and so far it has given every sstisfaction. We have 
mentioned above that the total weight of this engine in 
working order is 33 tons 7 cwt., and in conclusion we may 





give the distribution of this weight, which is as follows: | gi 





Tons. cwts. 
Weight on leading wheels ... bee ll 6 
”» viving ,, oe 12 0 
” ili ” 10 1 
Total 33 7 
TURNTABLES IN BaLorum.—The ian Minister of 


Pablic Works to let contracts on the 15th inst. 


for 70 turntables for the Belgian State Railways. 


SLOT-DRILLING MACHINE. 


We give on page 298 engravings of an unsually large 
double self-acting slot-drilling machine, constructed by 
Messrs. Robert Daglish and Co., of St. Helens, Lancashire, 
The machine, which is of a pattern designed by Messrs. 
Daglish for use at their own works, is a very massive 
one, the table being 9 ft. long by 3 ft. 1 in. wide, and the 
two standards being 5 ft. apart, with a clear height of 2 ft. 
under the cross frame connecting them. As will be seen 
from our engravings the machine has two spindles, these 
being capable of being adjusted to distances apart vary- 
ing from 2 ft. 6 in. as a minimum to 5 ft. 9 in. as a maxi- 
mum. Each spindle is capable of slot-drilling a hole 
18 in. long by 18 in. deep and 2 in. wide. 

Each drill spindle has its separate driving gear, the 
rotary motion being given by a horizontal shaft fur- 
nished at its outer end with cone pulleys, the motion 
being transmitted from this shaft to the corresponding 
drill spindle through two pairs of bevel wheels, The 
arrangement will be clearly seen from Figs. 2 and 3, 
these figures also showing the mode of giving motion to 
the drill carriages. This latter arrangement consists of 
a pinon the underside of each carriage, adjustable in 
in position by a screw as shown in Fig. 3, and coupled by 
a connecting rod to a crankpin (also adjustable) fitted to 
a crank disc on the top of a vertical spindle at the end 
of the machine. This crank disc has a spur wheel cast 
on it, this wheel being geared into by a pinion at the 
upper end of another vertical spindle, which spindle car- 
ries near its lower end a wormwheel geared into by a 
worm at the back of the machine. The worm is driven by 
a belt and cone pulleys, the whole arrangement being 
clearly shown in our engravings. 

The bevel wheels and other gear are of steel, and steel 
is also freely used in other parts of the machine, the 
tool being altogether one well adapted for all classes of 
heavy work. 





TORPEDO BOATS. 
To THE EDITOR oF ENGINEERING. 

S1r,—I think it would add greatly to the interest of 
Messrs. Normand and Co’s. letter in your last issue, and 
enable your readers more readily to compare the results 
obtained by them in the boats they built for the French 
Goverament, with the results obtained in the boats built 
by my firm (Messrs. John I. Thornycroft and Co.), if 

essrs. Normand and Co. would give the displacements of 
their boats, and the horse power rejuired to drive them at 
the speeds given. 

I may say with regard to the coal consumption in the 
boats built by us for the French Government, that we 
made no ular experiments to ascertain its exact amount, 
and that the figures Page by you in your issue of the 
24th ult. were the results of a very careful trial conducted 
by Mr. A. Morcom, second assistant to the chief engineer 
at Portsmouth Dockyard. 

As would be noticed from your remarks in that number, 
the indicated horse power used by Mr. Morcom in deter- 
mining the consumption of coal per indicated horse power 
per hour, was that of the main engines only, and did not 
inclade that of the fan and circulating engines, the amount 
of which, unhappily, Iam at this moment unable to give. 
Had these been included, the consumption per indicated 
horse power per hour would of course have been consider- 
ably less. 

I presume the indicated horse power used by Messrs. 
Normand and Co. in determining the consumption per indi- 
eated horse power per hour would, as in our case, be that 
of the main engines only, and would be the average indi- 
cated horse power of all the boats in the table given in 
their letter. 

If this be so, the low consumption is very remarkable 
indeed, and compares most favourably with that obtained 
in our boats. 

Taking the pe given in Messrs. Normand and Co.’s 
letter, we find the ave consumption to be 1284 lb. per 
hour. No. 27 boat with a consumption of 1010 1b. per 
hour would be 274 1b. less, or 21 per cent. below the 
average, so that the coal consumed in this boat per indicated 
horse power per hour would be 24 lb. less 21 per cent., 
equal 1.97 lb., an amount which, if we deduct the coal 
used in —. the auxiliary engines, will probably be 
less than that obtained by Mr. Bramwell in his riment 
on the Perkins engine in the s.s. Anthracite. With regard 
to the mean the boats delivered by us to the French 
Government [ may say that the experience gained in the 
first half-dozen, and of course in the other boats we were 
then building, enabled us to get a much higher speed in 
the second -dozen, and a still higher speed in a boat 
we built for the Danish Government, the results being on 
a three hours’ run : First French half-dozen, 18.627 knots ; 
second French half-dozen, 19.10 knots; Danish boat, 20.23 
knots. Had the boat illustrated by you been ran for three 
hours I should have expected a s: of about 20.75 knots. 

Iam, Sir, yours faithfully, ~ 
P.S.—I regret that at t eye —- 

3.— at present we are not pre 
ive ‘‘ Burra Mistry’’ the information he asks for. 
Church Warf, Chiswick, London, October 6, 1880. 





WROUGHT-IRON CHIMNEYS. 
To THe Eprror or ENGINEERING. 
Srr,—As ing upon the subject of your correspon- 
dents Messrs. Brown and Son’s letter dated September 23 
in your issue of the Ist inst., will permit me to state 
that a few years i 





ago 7 and Platt, of 
Gloucester, under my directions, erected at the extensive 








below Gravesend, a wrought-iron chimney which dise 
160 ft. above ground level. It is 5 ft. external diameter 
lined with firebrick segments, and com of plates vary. 
ing in thickness downwards from 4in. to Zin. It was 
built in a novel manner. At the level of the tops of the 
kilns, about 40 ft. above ground level, was erected a 
timber stage ; = this stood the rivet fires and four 
winches, to which were led the guy-ropes after passing 
round matchblocks at convenient distances. An hydraulic 
press with a 4ft. stroke was then fixed over the centre kiln 
and a length of 20 ft. (the top of the chimney) was placed 
upon the topof the ram. The ram was pumped up, the guy- 
ropes being slacked out to the required extent, a 4ft. le 
of plating was then rivetted on, and the same operation 
repeated until the chimney reached its full height. This 

ethod of tion was exceedingly simple and very effec. 
tive as well as rapid. The chimney answers its purpose 
admirably. On a bad foundation I should recommend iron, 
on a good mee | brick. 

am, Sir, yours faithfully, 

‘ V. pe MicHELz. 
5, Westminster Chambers, S.W., October 2, 1880. 


cement works of Mesars Francis and Co., at Cliffs, just 
harges 








To THE EpITor oF ENGINEERING. 
Sre,—Seeing an inquiry in your number of September 17 
on the above subject, signed R. M. Bancroft, I will give you 
——— of a chimney I erected in March, 1875, at Mr. 
hekolden’s paper mill, Adeshavo, near the town of 
Rineshma, in the Rostroma Government, Russia. Height, 


+62 arsheens or 144 ft. 8 in., diameter 2 arsheens or 4 ft 8in., 


thickness bottom part ? in. plates, middle 4; in. and } in, 


top ys in. plates. 
he — was brought to the mill in leagiis of about 
24 ft. each and rivetted together on the ground, then reared 


in one piece and placed on a pedestal of brickwork 14 ft. 
high, making the total height 158 ft. Sin. It was not 
bricked inside, did duty for four and sometimes five exter- 
nally fired tubular boilers 6 ft. in diameter, 14 ft. long, 
burning wood. 

The chimney worked well, giving every satisfaction, and 
showed no signs of rust or decay when I left the mill 
sixteen months afterwards. Is be glad to give further 
information if required. 

Yours respectfully, 
J.P. Woommovsn. 


Rawtenstall, Lancashire, October 4, 1880. 





THE PATENT OFFICE. 
To tHe Eprror oF ENGINEERING. 

S1r,—I have read with pleasure your article in Saturday’s 
edition in reference to the @esirability of the Patent 
authorities pablishing in their bi-weekly journal further 
information on the subject of patents. 

It would indeed be a,great boon to patentees and inventors, 
especially those resident in the provinces, if abridgments 
of specifications were printed as you suggest in the paper 
in question. I believe the official journals issued by the 
United States and the Canadian patent offices furnish out- 
lines of the descriptions, and claims,,together with illustra- 
tive drawings (when the invention is a mechanical one), 
of every patent granted from week to week. 

These journals therefore form important records of the 
progress of invention, and I know several individual 
inventors who regularly subscribe to them, and file the 
copies carefully as useful references in their libraries. 

Surely in the United Kingdom, where so little is done for 
the enco ment or assistance of inventors, and where 
the stamp duties are so exorbitant, this would be but a 
small concession to British patentees. It is therefore to 
be hoped that when the subject. of patent law comes up 
for discussion during the next session of Parliament, the 

uestion of publishing weekly lists of specifications with 

illustrative drawings will not be lost sight of amongst the 
many other reforms so desirable in our preseut patent 
system. 

Meanwhile your patent record will doubtless prove useful 
to inventors and others interested in patent matters. 

Iam, yours faithfully, 
J. ANGELO Fautg, C.E. 

Patent Office, Nassau-street, Dublin, 

October 5, 1880. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp.LessBrovueH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fair average attendance on ’Change at Middlesbrough. 
Very little business was done and the market was weaker. 
Messrs. Connal and Co., the warrant storekeepers, had in 
stock 99,245 tons, an increase of 2245 tons since last 
Tuesday. No.3 Cleveland pig was quoted 38s. per ton, 
and there were few buyers. iddlesbrough has during the 
last week followed the Glasgow market as usual. 


The Cleveland Ironmasters’ Returns.—The Cleveland 
Ironmasters’ Association wee poe the — 4" —. 
posal of pig iron in this district during the mon 

$ been insned. From these it is seen that there are 166 blast 
Femnneen, 118 of which are in operation as com with 
82 in blast this time last year. There are two furnaces in 
course of erection. The returns are more favourable than 
was anticipated, considering the heavy total make of the 
bape oak Seplember the shipment Sears beorian. 
August ments are always st. 
At this time of year there decrease in 


amount to 283,710 tons, ich i j a 
make of the whole district. Shipments will now begin to 
decline in consequence of the bad weather, and it is pro- 
bable that within the next few months the stocks will con 
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siderably increase. There is a deal of speculation in 
come and many of the |! are tradespeople, and 
others altogether outside the iron trade proper. 

The Finished Iron Trade.—In the finished iron trade 
there is no alteration. Ordersare rather scarce, and the 
competition is so keen that prices arekept low. There is, 
however, on the whole a good deal of work on hand. 

Engineering and Shipbuilding.—Both these branches of 
industry continue busy. Many fine steamers have recently 
been launched on the northern rivers, and there are man 
more in course of erection. Bridge builders are 
employed. 

The Coal and Coke Trades.—There is an improvement in 
the fuel trade. At several places in South Durham, 
collieries, which have been working irregularly, are now in 
full operation. 


The 8.8. Gilston.—This steamer, which was in collision , 


with the s.s. Bear a few weeks ago, and which now lies 
sunk at the mouth of the Tees, has been sold by auction at 
Middlesbrough for 757. 





NOTES FROM THE SOUTH-WEST. 

Wye Valley Railway.—The half-yearly meeting of this 
company was held on Thursday in London. The report 
stated that the gross receipts from the main line traffic for 
the half-year ending June 30, 1880, were 22831., against 
19121. in the corresponding half of 1879. Under the 
working agreement with the Great Western Railway, that 
company is entitled for the first five years to charge 45 per 
cent. on the gross receipts for the maintenance and 
working of the li The net receipts from the main line, 
therefore, amounted to 1260I., and thissum was insufficient 
by 6541. to meet the charge for interest on the debenture 
stock issued under the Act. The whole of the receipts 
from traffic being retained by the Great Western a 
under their agreement, except the sum just mentioned, 
there are no funds, except an income which might be 
obtained from the Chepstow wharves, wherewith to pay 
the necessary expenses. The directors have, therefore, 

compelled to appeal to the holders of the debenture 
stock to assist them to meet the expenses, by allowing a 
portion of the interest due on the stock to be applied to the 
working of the company, and an application will be made 
to the court to sanction the arrangement. An action 
against the former Shoctess, Soper with the promoters 
and contractors, is being p ed with. 

Newport.—Trade has again been brisk this week, and 
the quantity of coal sent away is a proof that shippers have 
been well occupied. Expectations of a brisk winter are 
thus confirmed, and orders are coming forward in sufficient 
number to justify sellers in being firm with regard to 
prices. The exports. last week comprise 23,592 tons of 
coal and 5465 tons of iron, while 6450 tons of Bilbao ore 
were received. 


Pontypridd Water Supply.—On Friday, at the usual 
monthly meeting of the Pontypridd Board of Health, Dr. 
Rees Hopkins made a communication to the in 
reference to the water supplied by the Pontypridd Water 
Works Company. He stated that the water supplied was 
what is generally known as upland or surface water, and 
when pure was wholesome for drinking and domestic 
purposes, and was moderately palatable and soft. Lately 
the quantity supplied was scanty, and this had produced 
great dissatisfaction in the district. The only impurities, 
however, which the water contained were carbonate of iron 
and vegetable organic matter. The carbonate of iron, 
although found in the water, did not impart ac beate 
taste to it. Even if this had been the case the principal 
symptom would be of a dyspeptic character. e was of 
opinion that if the water were properly filtered, even at a 
period of scanty supply, the impurities in question would 
not be found in it in excessive quantities. The water was 
perfectly free from what was by far the most important 
class of water impurities, viz., animal organic matter. He 
was sorry to say that there were a few cases of typhoid 
fever in the district, which were undoubtedly to be ascribed 
to the disgraceful condition of privies and cesspools in the 
immediate vicinity of some dwelling-houses—in some cases 
within a few feet of the back doors. He hoped that a 
complete system of drainage of the district would be adopted 
soon, an st measures adopted to prevent the 
pollution of the Rhondda river. It was in reality converted 
into a sewer. 


Lydney.—The shipments of coal at this port during 
September were 10,359 tons, against 11,886 tons for the 
same month of last year. 


The South Wales Coal Trade.—A meeting of the work- 
men’s representatives on the Sliding Committee of 
the Monmouthshire and South Wales Collieries Association 
was held at Cardiff, on Tuesday, to consider certain ques- 
tions handed to them by the steam and house coal colliers. 
With reference to foreign import duties, as the miners 
were, by the tax imposed on manufactured iron, nines 
affected by it, the committee considered that the time 
arrived when some steps should be taken to bring the 
question before the Board of Trade, in order that legisla- 
tive action might be taken in the matter. They recom- 
mended the miners on no account to break through the 
nine hours’ movement, bat to work those hours honestly 
and fairly. They recommended an inspection of mines by 
pr: miners, and that in all districts a sub-inspector of 
mines should be appointed by the workmen to inspect all 
collieries of a fiery character. The committee were opposed 
to the system now in practice of timbering by deputies, 
and urged the miners to use effort in their power to 
get the system abolished. They looked upon this system 
as a means of increasing the number of accidents in mines. 
With reference to the formation of a permanent relief fund, 
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as proposed by Mr. Halliday, the committee referred it to | or two following, the imperial yacht moved propelled, 
the next delegate meeting. D it seemed, chie y by hee aoe machinery. ‘tae erecneed. 
Gas at P h:—The of peer and it was three o’clock 


lymout ice of has been reduced 

at Plymouth to 2s. 1d. per 1000 ft. 08 
Cardiff—Shipments have been large, and the demand 
for all kinds of steam coal has been well sustained. In 


some cases there has been exceptional pressure, but as the 
jloadi 


Shipbuilding Contracts.—Messrs. Robert Steele and 


week closes most stems are easier for immediate » 4 
while at the same time well supplied with forward engage- | ©-» Greenock, have received orders to construct two 
ments. Prices, it need not be said, are firm, but there are of 1200 tons each for Messrs. James Currie and 


no signs of the present unsatisfactory level being raised ; in 
fact, many sellers seem more prepared now to book con- 
tracts at current prices than they were when the actual 


Co., of Leith, to be employed in the Baltic trade of that 
firm eo en See Ea : 


steamers of between 2000 and 3000 tons for a French firm 


demand was depressed. Coke isin good demand, and prices | °f Shipowners. Other firms, both in the u lower 
are firm ; the patent fuel trade also continues *to exhibit reaches, have also secured important orders . 
activity. Iron ore transactions are as difficult as ever to| Testing the Tay Bridge.—Workmen have begun to load 
carry ugh. - of rage aro of hes alle ~s. “ a Ta: = with 
8 =) view its stability. is to consist of 
wansea.—The steam coal and patent fuel trade for the 1500 tons of rails. The weight of the iron pi ri ly 


past week ene a ae improvement so a 
is concerned ; prices, however, remain as s' as ever. 
Steam coal clearances for the past week show an increase 
of over 3000 tons, as compared with the previous week, 
while patent fuel shows an increase of nearly 5000 tons. 
The metal Sy ay one shows a downward tendency in 
rices. This the effect of inducing buyers to hold off. 
The local works are moderately employed. In many 
instances manufacturers, to prevent orders passing into 
other hands, have been obliged to accept lower prices. 


on the pier was only 60 tons; and if the pier can support 
the great pressure now put on it, evidence will be afforded 
of the — of the pier to carry the heavy superstructure 
of brick, or stone. ings are being e at various 
piers to show the nature of strata in the bottom of 
the river, so that the engineer will know i the 
nature of oy ca he will have to deal with in 
preparing plans. orkmen began yesterday to con- 
struct a guard round the temporary wooden pier which 
was put up to support the last standi er on the north 
side, so as to protect it against the ice which comes down 
the river in the winter months. 


The New Helensburgh Railway Pier.—A contract has 
been closed between the North British Railway Company - 
and Provost Kennedy, of Partick, for the construction of 
the new works connected with the extension of the railway 
down to the seaside through the medium of a new pier. 
The contract is to be finished in June of next yet tains 
for the summer steamboat arrangements. 

The Arbroath and Montrose Railway,—The southern 
section of this line, which has been built by the North 
British Com: , has now been opened for goods traffic. 
‘When comp to Montrose it will shorten the distance 
between the two towns by about seven miles, and will form 
a valuable link in the great East Coast route between 
to 49s. 44d. cash, and from 49s. to 49s. 64d. one month, eet and Scotland, ‘The junction of the new line with 
buyers at the close offering 49s. 5d. cash and 49s. 7d. one | that of the Dundee and Arbroath Joint Railway is effected 
month, and sellers asking 1d. per ton more. At the open- | at a point about half a mile north of the last-named yon. 
ing of the market yes' y business was done at 49s. 4$d. | The fine throughout is laid with steel rails weighing 75 lb. 
one month, then 49s. 2d. to 49s. cash, 49s. lid. one month, yard, and in accordance with recent practice on the 
and 48s. 11}d. cash were the B ge saegy there was North British Railway the Boroae xc sc id at much closer 
improvement afterwards, and at the close 49s. 1}d. was | intervals than on the older lines, the difference being 
paid, and 49s. 3id. one month, with buyers over at}as much as 300 sleepers per mile. The works, which are 
these rates. The afternoon market opened steady at|of a most substantial character, have been executed 
49s. 1¢d. cash and 49s. 3d. one month done, improving | Mg. John Waddell, the builder of the Dock-street tunne 
to 49s. 5d. cash and 49s. 7d. one month, to | Dandee, the Tay Bridge Station at the same place, and 
49s. 3id.cash and 49s. 6d. one month; and the market | other important engineering works. 
closing with sellers thereat. The market opened this 
forenoon with business done at 49s. 44d. one month, 
advancing steadily to 49s. 10d. next week and 50s. 








NOTES FROM THE NORTH. 
Guaseow, W: " 

Glasgow Pig-fron Market.—Last Thursday’s pig iron 
market was excited, and there was a rise up to 51s. 6d. 
cash, which was followed by a sharp decline of 1s. 8d. per 
ton, down to 50s. 3d. being accepted, and the close was 
8d. per ton higher. heyy quotations varied from 503. 4}d. 
to 50s. cash, and from . 7d. to 50s. 14d. one month. 
The warrant market showed continued flatness, and prices 
closed about 7}d. under those of Friday. Business was 
done in the forenoon at from 49s. 10d. to 49s. 7d. cash and 
from 50s. to 49s. 9d. one month, the close being sellers at 
49s. 8d. cash and 49s. 10d. one month, and buyers near. 
Quotations in the afternoon wigs further, from 49s. 7d. 





Coat IN PoLAND.—It a that 30 coal mines were ~ 


one month, then receding to 49s. 9d. one month, | worked last year in Pi , 5830 men employed in 

49s. 7id. cash, and improving to 5Us. one month, and|them. The extraction of coal in Poland multiplied 

the market closing with buyers at the best. The after-| fourfold during the last ten years. 

noon market opened strong, and prices advanced from 50s. peo 

to Sts. 62. cach paid ond oN bazers af the dlewe ob thet! wow Sours Warne—Righiheues, whieh ‘ill gueadt 
. ee 4 

rate. A large amount of speculative business has been done ies the safety of navigation, lanre | fs a, 


in warrants during the last few days, accompanied witha 
certain degree of irregularity in the prices. The former 
demand continues to be on a moderate scale, but as special 
brands are scarce in second hands, higher prices have been 
paid to the makers. Several brands have been advanced 
in price from 1s. to 2s. per ton. The home trade is fair, and 
a few orders have been brought out for the Continent by 
the excitement in the Glasgow warrant market. The 
demand from America remains . There are now 101 
blast furnaces in full operation, 18 having been blown in 
again within the past week. Up till the end of last week, 
the amount of| pig iron in stock with Messrs. Connal and 
Co. was 473,755 tons, being an increase for the week of 
1025 tons. Last week’s shipments of Scotch pig iron 
amounted to 15,638 tons as against 11,725 tons in the 


corresponding week of last year. 


The Livadia.—It was intended that the Livadia should 
have got away on Sunday, hut her departure was deferred 
till to-day, and at one o’clock it remained uncertain if she 
would get away at the time fixed. The tide was scarcely so 
high as it was on Sunday, the strong north-easterly breeze 
being against its rising. About half-past one ings 
were taken at the entrance to the basin, which were appa- 
rently satisfactory, for preparations were immediately 
afterwards made fora start. At five minutes to two the 
wharf ropes and the last gangway were thrown off, and 
everybody not going with the vessel came ashore. Two of 
the three tugs in attendance were connected, and the cap- 
stans were set in motion. Slowly the vessel moved 
out, and got safely over the entrance tothe dock. She was 
then cleverly swung into the river. Way was got on 
the vessel, but it was at once seen that she would uire 
to wait till the large steamer Marana, which had a short 
time before been launched from Aitken and Mansel’s yard, 
passed up the river. Theimperial yacht was — a8 
closely as possible to the south side of the river, to give 
sufficient room to the other steamer, which was in charge 
of a tug, bat the wind catching her strongly she drifted in 
too far, and broke down a portion of a paling 
into the water, a little bit further down the entrance 
to the dock. The crashing of thetimber scattered a num- 
ber of spectators who collected at this point. Nearly 
a quarter of an hour elapsed before the Marana was towed 
past, and the Livadia in a position to goahead. Two of the 
were sent in front and one astern, and thus attended, 


— at Solitary Island, ce River Head, Richmond 
iver Head, and on other points of the New South Welsh 
coasts ; and similar works at Barrenjuey, Green Cape, and 
Montague Island are in progress or er consideration. 
~— are about to be taken to construct a new graving 
dock of a capacity equal to the increased tonnage of the 
largest v trading to Sydney. 


Tue Ciry AND GUILDs or Lonpon Inst1TUTE.—This 
Institute has announced that it is prepared to award a limited 
at University College and King's College, ‘The subjects 
at Universi "3 . e su 
of instruction at Gniversity Ballses embrace chemical 
techno under Professor Graham, and mechanical 
technology under Professor Kennedy. The laboratory 
instruction in chemical technology includes the chemistry 
of the alkali trade, soap, glass, pottery, cements, brewing, 
and agricultural chemistry, and in the award of these free 
studentships, preference will be given to i who 
are already engaged in chemical works, and who possess an 
elementary knowledge of organic chemistry. Professor 
Kennedy’s class and laboratary bape ery will be occupied, 


in the manu- 
of iron and steel, with s 





tf 

reference to modern 
processes in steelmaking, and during the second term, with 
machinery and apparatus used for testing strength of 
materials, and for measuring strains. In awarding 
studentships to these courses, the Institute will give 
preference to foremen and others engaged in mechanical 
works. At King’s College, free admission will be given to 
the classes on metallurgy under the direction of ‘essor A. 
h. Huntington. The laboratory for instruction is open 
{. m 10 till 4, and on Friday evenings from 7 till 9. 
A.aong the subjects treated in this course will be the 
principal properties of metals, preparation of alloys, and 
methods of assaying. Free admissions will also be given 
to the classes in practical fine art under the direction of 
Professor Delamotte, and here as in the other courses, the 
awards will be made to students belonging to the industrial 
classes, who might otherwise be prevented by the 
of the fees from attending these classes. We are requested 
to state that application for these free studentships should 
be sent, in the first instance, to the director and secretary of 
the City and Guilds of London Institute, Gresham College, 
E.C. 





and with one or two excursion steamers preceding, and one 
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DOUBLE SELF-ACTING SLOT-DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. ROBERT DAGLISH AND CO.,, ENGINEERS, ST. HELENS. 
(For Description, see Page 296.) 
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Water Suprty at AntwerP.—In the vicinity of | scale, employing an “ Abyssinian” tube well only 1; in. Execrric Lieut aT MonTrEaL.—The electric lam 


Aniwerp much difficulty is pe ge my Ry water | diameter, driven by a A hing 75 lb. with at up in Montreal harbour by the Brush Electric Light 
owing to the fact of the ground being entirely a deposit of this little tube he has been able ned isha coon ol , ha successfully stood long-continued tem 
ine faa —- 5 — ——— Mr. vy aay than y olan » oe the soil at ‘Short ort ateraa the bol to which ~ goth wn « have Tag ner 
ag: e pany at An . wn, n over com! » ‘ 

has been trying Syd y my = the bed of sand extends to this depth. Dionct vay paketit to ctonns besides five additional double lam nee, making & 08 Soren. 
<auaaeE clita uals Us Peat etait en 0 very cal will be followed upon a larger scale. one lights which will be available for illuminating purposes. 
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THE SCOTCH EXPRESS AND 
WENNINGTON RAILWAY ACCIDENTS. 


THE Board of Trade reports on the above acci- 
dents have now been issued, and accompanying 
them is a circular letter directing attention to the 
necessity of at once completing the block and inter- 
locking systems upon all lines. The circumstances 
attending these accidents are probably still within 
the minds of our readers, We will, however, with 
the object of considering the conclusions arrived at, 
pst repeat the conditions which attended each 


The accident to the Scotch express occurred on 
the 10th of August, The train consisted of engine 
and tender and 1] vehicles, and was fitted throughout 
with Smith’s vacuum brake. The distance between 





Edinburgh and Berwick is 574 miles, and the time 
allotted forthe train in question for the journey is 
75 minutes, so that to keep time it must run at an 
average rate of some 46 miles an hour. There is a 
steep rising incline of 1 in 96 for 4} miles after 
passing Dunbar Station, until the summit level is 
reached, about 17} miles north of Berwick, and on 
this portion of the run the a could not 
be maintained. Some 4} miles from Berwick, how- 
ever, for a distance of miles, a falling gradient 
of 1 in 190 occurs, and down this falling gradient 
the express trains usually run very fast. It was on 
this gradient, at a point 2} miles from Berwick, 
when travelling through a cutting, and on an easy 
curve, having a radius of about 80 chains, that the 
whole train left the metals, Thes at which the 
train was running was estimated by the conductor 
of the train as 50 miles, and by the locomotive 
my travelling in the train, at 58 or 59 miles 
an hour, The foreman of platelayers, who was on 
the spot at the time, considered it to be 60 miles an 
hour. 

The line was under repair, a small gang of men 
being engaged renewing the slee ; and it would 
appear that for the greater portion of the distance of 
94 rail lengths but one iron spike had been used in 
fixing each chair on the inside rail of the curve ; 
this spike being used ss on the outside of 
the rail for one chair, and on the inside of the rail 
for the next chair. For three chairs it was known 
that no spike whatever had been employed. 

The conductor of the train, riding in the last van, 
and a locomotive inspector, riding in the second 
carriage from the front van, as also the foreman of 
the platelayers, who was close to the spot where the 
ansilent happened, heard no whistle for the brakes, 
For the protection of the traffic during the re- 
sleepering, the ganger himself had taken out and 
fixed the ‘‘ green flag,” which the company’s regula- 
tions require should, on such occasions, be set up at 
a distance of 500 yards from the spot at which the 
permanent way is disturbed ; but he had not left a 
man with it. He had merely stuck it in the soil in 
& position favourable for a driver to see. 

hen the line was examined after the accident 
it was found that the newly sleepered road was 
zigzagged and twisted, and in the centre of one of 
the rails the line was found wide to gauge, to the 
extent of about 1} in., according to the evidence of 
an inspector of permanent way in the service of the 
North-Eastern Railway Company, or to 1} in, 
according to the foreman of the gang of platelayers ; 
but there was nothing to show that any portion 
the train left the rails at this spot, It was stated 
that there was a' cant, or super-elevation, of the 
outer rail on this curve of 1} in. 

This accident was due to the imperfect condition 
of the road at the time the express was running over 
it. It is well known that when a train travels at a 
high rate of speed the tendency is to throw the line 
of rails into a series of curves, or zigzags, as it is 
termed in the evidence—that is, to impose upon the 
metals os ee ee — the train ne 
acquires by its rapid passage along them ; anc! the 
greater the speed the greater is this tendency. If 
the sleepers bave not been properly packed, and the 
road become thoroughly consolidated, the effect of 
this motion upon the line of metals would naturally 
be more evident, and the result would be that zigzag 
effect described as evident before reaching the spot 
at which the engine had evidently burst the road, 
and tore out the rails altogether. 

Colonel Yolland condemns, and he is unquestion- 
ably right in condemning, the practice pursued in this 
instance, if not as a rule, by e North British Com. 
pany in but partially spiking the chairs when 
removing sleepers for several raillengths, Although 
the fact is not noticed in the report, the undesirability 
of such a practice is, it ap to us, increased by 
the fact of the existence of a curve at this point of 
the line. The proceedings of the North British do 
not appear to have been so well considered or 
regulated as is usual with railway companies, We 
have here a train running at a speed of from 50 to 
form of brake, the sole control over the s 
of which is sought to be obtained by the exhibition 
of 60 miles an hour, which might be provided with any 
a green flag—3 ft. square—stuck into a bank, left to 
look after itself, to be blown in a direction from or 
to the advancing train, to be blown down entirely, 
or not to be blown upon at all; in any one of 
which cases the probability would be that the driver 
would not, as in the present instance apparently he 
did not, see it. The speed at which these trains ran 


over this section of the road was well known to the 





North British officials. It had proved the subject 
of complaint on more than one occasion, and yet no 
steps were taken to insure a cautionary signal being 
pranstot to the driver of the train, known to be the 
‘astest which traversed the line, in such a manner as 
— piped as eg psd the — in 
c of the resleepering did not suppose the con- 
dition of the line at the point at oe they were 
engaged was as secure as at other points where the 
pone and solidity of the line was undisturbed, 
e fact that a n flag was placed out on the line, 
shows this. hy then were not steps taken to 
render the existence of the signal evident to the 
approaching train. The distance at which this flag 
was placed was but 500 yards; the speed of the train 
50 to 60 miles; the brake power might have been 
anything ; the line was a falling gradient of 1 in 190, 
Why should the North British set itself aj from 
other companies and ignere the clearing-house re- 
tion, which requires that ‘when repairing, 

the line, or performing any operation so as 

to make it necessary for a train to proceed cautiously, 
the foreman or ganger must send a man back at 
least half a mile, and as much further as the circum- 
stances of the case render necessary, who must ex- 
hibit the ‘ caution’ signal, so as to be plainly visible 
to the engine driver of an approaching train.” We 
cannot but think that had this rule been in operation 
accompanied by 5d rider, that when oe <r. 
a signal ‘ trains engines must reduce s to 
15 miles an hour,” in spite of the condition of the 
road the accident would not have happened. It is, 
to our mind, questionable in the extreme, if the 
driver or his fireman ever saw the flag; whether such 
is the case will, of course, now remain unanswered, 
for the reason thatthe driver was killed on the spot, 
and the fireman so, much injured that he also died 
shortly after the occurrence, The fact that no 
whistle was heard by those in the after part of the 
train, and the s) at which the train was running 
at the time’of the mishap, is pretty conclusive as to 
this, especially as the train was fitted with the 
vacuum brake. Moreover, the train was running to 
time, so that there existed no inducement for the 
driver to make the most of his running, or in any 
rad to treat with indifference the signal if seen by 


During the evidence it was elicited that the notice 
taken of these ‘‘ green flags” by the drivers of ex- 
eee trains is not such as it ought to be. Colonel 

olland says that three drivers informed him that 
they merely ‘shut off the steam, and reduced the 
speed by about ten miles an hour.” We are not 
inclined to place great credence in the statement of 
these men, We do not think they were inten- 
tionally telling Colonel Yolland a falsehood, but we 
question if at the time they were really cognisant 
of the speed to which they did reduce, Let this be 
as it may, the North British Company is to blame 
if an important rule such as this is allowed to be 

i ed. Any neglect in this respect should be 
most Promptly dealt with, and it is to be hoped 
that ere this the matter has been placed upon a 
better footing. 

Before quitting this case we have one other point 
to which we should like to make reference, viz., that 


of brake power. The train which formed the sub- 
ject of inquiry was fitted with Smith’s vacuum 
rake, and an opinion is expressed that if the train 


had been fitted with an automatic instead of the 
i vacuum brake the result would have been 
the same. We are clearly of opinion that had this 
train been fitted with an automatic brake, the tele- 
scoping of the front carriages would have been 
avoll We cannot agree with Colonel Yolland 
in that the resistance to the forward progress of the 
train which would have attended the action of an 
automatic brake would not have assisted in arrest- 
ing the of the disabled train, Even had 
not the e been severed until the engine was in 
the act of running up the — of the cutting, the 
instant it did become sev every wheel would 
have become gripped and in the distance subsequently 
run the several vehicles would have been reduced, 
gy ewig +g —_ oat occurred on the 1]th 
of August, ollow 
Scotch express fr» i 
express passenger 
and Morecambe ran off the rails at the Midland and 
Furness junction at Wennington. The line at this 
— is on a gradient of 1 in 14] falling towards 
caster and on a curve to the left of 40 chains 
radius. The line to Carnforth and the Furness Rail- 





wie corenin Sate te direction—that is, to the 
right on a radius of 38 chains, About 270 yards 
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west of the overbridge at Wennington Station there 
is another overbridge which carries a public road 


over both the line to Lancaster and that to Carn- 
forth, The accident commenced at the fixed point 
of a crossing, made by the right rail of the down 
line to Lancaster with the left rail of the down line 
to Carnforth, distant some 25 yards to the west of 
the facing points at the junction, which were unin- 
jured. e train i of an engine and tender, 
seven carriages, and two brake vans. The brake 
power consisted of a Westinghouse brake on the 
tender, and the hand brake in the guard’s van at the 
rear of the train. It would appear that the train 
was running at the time of the accident at the rate 
of 80 miles an hour. The right leading wheel of the 
engine seems to have mounted and struck the fixed 

nt of the crossing, and then the flange of the 
right leading wheel ap to have run on the top 
of the right rail of the line to Lancaster for a 
distance of about 14ft. 8 in., and then dropped off 
on the outside of the right rail and contrived to run 
partly on the 6-feet and partly on the 4-feet 
space, passing through the second overbridge and 
stopping 246 yards from the fixed point of the cross- 
ing, having become detached from the tender and 
guard’s van behind it, which latter vehicle had appa- 
rently come into contact with the over- 
bridge. The tender and guard’s van were separated 
from the next carriage behind the van, which car- 
riage had run against and been stopped by the left 
abutment of the bridge, and this carriage and the 
following were almost entirely destroyed and sepa- 
rated from the two ——_ next behind them, and 
these again were detached from the remaining four 
vehicles which were standing coupled together on 
the down line. When the line was examined after 
the accident, the cast-iron box crossing was found 
to be cracked right across, immediately under the 
fixed point. Opposite to the fixed point the gauge 
of the down line is stated to have been ,,th of an 
inch tight, and the check rail opposite to the cross- 
ing al the fixed point is said to have been 2 in. 
from the left stock rail instead of 1} in., the standard 
distance adopted by the Midland. It is admitted 
that instead of there being a cant or super-elevation 
of the outer rail under the crossing of from } in. to 
}in., the rails at this crossing were depressed to the 
extent of 4 of an inch, and that this was caused by 
long through sleepers being used under the crossing, 
extending from under the left rail of the down line 
to Lancaster to the right rail of the down line to 
Carnforth, and the giving of a cant of }in. to the 
Carnforth line. It also appears that the foreman 
and two platelayers had, on the previous day, been 
engaged in lifting and packing this crossing, and 
taking out the ‘* slacks” rather more than 24 hours 
prior to the accident. 

The cause of the accident is set down to the taking 
out of the “slacks,” the lifting and packing of 
the crossing, together with the absence of cant or 
lowness of the outer rail at the crossing, the tight- 
ness of the gauge, and the want of an efficient check 
rail. There ia no doubt but these causes one and 
all contributed towards the accident, but the main 
cause unquestionably rests with the speed at which 
the crossing was taken, To this point the attention 
of the company has also been directed, and no doubt, 
for the future, the speed of trains passing over 
junctions of this description will be materially re- 
duced. The junction, as will be observed, owing to 
the deviation of the lines in two opposite directions, 
each having a curve upon it, is somewhat peculiar 
and renders the attainment of the n super- 
elevation for such curves somewhat difficult of 
accomplishment. 

This accident is the most serious which has 
occurred during the yar, and it is to be regretted 
that the train wasso deficient in brake power. Had 
this train been provided with an automatic brake 
there can be no question but the loss of life which 
accompanied the accident would have been ver 
much less, if, indeed, it had not been entirely avoided. 
It would appear that the driver very readily applied 
the brake on the tender, but the value of this on 
such a train, travelling at such a speed, would be 
very little, and would, on the severance of the tender 
from the rest of the train be entirely lost to the 
remaining portion of it. The lamentable conse- 
quences attending this accident may be fairly quoted 
as another instance in which an efficient continuous 
and automatic brake would have saved life. 

Accompanying these reports ia a circular letter 
— directing attention to the various points 
referred to in them, but more particularly to the 


establishment of the block and interlocking systems, 





In the report on the Scotch express accident par- 
ticular reference is made to the fact that of the 
574 miles between Edinburgh and Berwick, only 
six or seven miles are worked on the block system, 
and in remarking upon this Colonel Yolland 
observes: ‘I do not know the state of the inter- 
locking of the points and signals in the stations 
between Edinburgh and Berwick, but it appears to 
me that the advantages, as far as the safety of the 
public is concerned, which are now admitted to be 
due to the carrying out of the absolute block system, 
and which system cannot be effectually made use of 
until the points and signals at the stations and 
junctions are properly interlocked with each other, 
should no longer bo delayed to be introduced ; and 
further, that until this absolute block system is in- 
troduced for the whole distance between Edinburgh 
and Berwick, it is not right that such excessive 
speed as trains are now run at should be maintained 
on this part of the East Coast route.” 

Acting upon this, the circular letter reminds the 
companies that in 1873 a Bill was brought into Par- 
liament for the purpose of compelling the adoption of 
the block and interlocking systems on all railways, and 
that on the recommendation of the Select Committee 
of the House of Lords, to which the Bill was referred, 
‘* Relying on the great exertions recently and very 
— made by different railway companies,” the 

ill was not proceeded with, but a recommendation 
to the effect that the Board of Trade should call for 
such information as should enable the inspectors in 
their annual reports to state specially the progress 
made under this head, was adopted. The railway 
companies are therefore requested to furnish an 
alphabetical return of all stations on their lines, 
showing whether the points and signals at such sta- 
tions are, or are not, interlocked with each other. 

We trust this letter may have the desired effect, 
for, as we have repeatedly remarked, it is clear that 
while some of the larger and more advanced com- 
panies have made rapid progress in this respect, 
many others have absolutely done nothing towards 
it, and it is to be much feared that unless pressure 
is placed upon them no greater progress will be 
made for the future. 





GAS AND ELECTRICITY AT GLASGOW. 

Pus.ic exhibitions of apparatus for utilising coal 
gas in heating, lighting, and other purposes have 
only sprung up during the last three years. The 
first appears to have been held at South Shields in 
April, 1877, and since then there have been exhibi- 
tions in many large towns throughout the United 
Kingdom, for example in England, at Leeds, Bir- 
mingham, Newcastle, London (at the Alexandra 
Palace) ; in Ireland, at the recent shows at Belfast 
and Dublin ; in Scotland at Paisley, Greenock, and 
above all, a great exhibition at Glasgow, 
the commercial metropolis of the west. 

Every one of these prior exhibitions was dedicated 
to a display of gas lighting and heating apparatus 
ante and simple; but the existing one at Glasgow 

as been characterised by a new departure. The 
electric light has been admitted into the lists ; and 
the admission indicates the permanent position as 
an illuminant which the electric light has won for 
itself during the last year or two. It is now recog- 
nised that the electric light is a promising rival to 
gas and that the public lighting of the immediate 
uture lies between them. This is a great point 
gained, and the acknowledged rivalry cannot but be 
beneficial to both systems, for the spirit of competi- 
tion between them will stimulate improvements. 
Indeed, the Glasgow exhibition is everywhere marked 
by advances in the modes of consuming gas so as to 
give the best total illumination, which have only 
come into existence since the Edison gas scare of 
1878. Chief among these are the powerful burners 
of Sugg, Bray, and Wigham. 

A good comparison of the electric light with gas 
can only, of course, be obtained when both systems 
are brought side by side, and the originators of the 
Glasgow exhibition acted wisely in doing as they 
have done. Nor is the exhibition entirely restricted 
to the utilisation of gas and electricity in the pro- 
duction of artificial light and heat, but it includes 
other appliances, such as engines and fog-horns 
driven by gas, coal-tar products, and mineral oils, 
signal bells, and telephones worked by electricity, 
hydraulic and hot-air motors, safety lamps, and so 
on. In short, while gas and electric lighting appa- 
ratus form the stock and staple of the exhibition, a 
great variety of domestic conveniences in the way 
of lighting conductors, sanitary appliances, are 








included in the show to increase its variety and 
usefulness. 

The idea of holding such an exhibition in Glasgow 
arose among the Council of the Philosophical Society 
of that city, and a very influential executive com- 
mittee was formed to it ont, the chairman 
being the Lord Provost, and the vice-chairman 
being Dr. Andrew Fergus, President of the Philo- 
sophical Society, pom Sir William Thomson, 
respectively. e building chosen is the Burnbank 
Volunteer Drill Hall, near Hillhead, the principal 
west-end suburb, and it has been artificially darkened 
for the occasion, so that the gas and electric light 
within may be shown to advantage by day as well 
as by night. Although spacious in itself, some 
additional temporary buildings have been required, 
especially a hall for popular science lectures to be 
delivered upon subjects explanatory of the appa- 
ratus exhibited, and the refreshment room of Messrs. 
Thornton (late Duncan), who have happily arranged 
to cook many of their viands on the spot by means 
of gas stoves, so as to give the visitors to the exhi- 
bition an opportunity of judging for themselves of 
the advantages of gas-cooking. As may be imagined, 
in a hall where so many lights are constantly burn- 
ing and gas engines are at work, the ventilation 
requires to be good. Mr. D. L. Bruce, architect, 
Glasgow, has devised a plan for ventilating the 
entire hall by means of two fans, one an ordinary 
Schiele’s fan, 4 ft. in diameter, the other a new minng 
fan of German invention, called the Pelzer fan, which 
we lately illustrated (vide page 123 ante.) Working 
together these fans would, it is believed, be capable 
of changing the whole air of the hall in seven or 
eight minutes; but pending the introduetion of this 
arrangement the ventilation is imperfectly effected 
by a powerful gas exhauster, constructed by Messrs. 
R. Laidlaw and Son, for the Salford corporation, 
and sent to the exhibition on view. This has been 
done by placing two upright hollow pillars at the 
rear of the engine, and sucking the vitiated air 
down them at the rate of 80,000 cubic feet per hour. 

The work of organising the exhibition has been 
chiefly promoted by Dr. Fergus, Dr. Wallace, 
F.R.S.E., gas examiner to the city, and Mr. W. 
Foulis, chief gas manager under the gas com- 
missioners, together with a number of eminent 
professors, engineers, and chemists. The practical 
business of the exhibition and the classification of 
the exhibits is chiefly due to Mr. John Mann, C.A., 
the secretary of the committee, and Mr. John Mayer, 
F.C.S., the superintendent of the exhibition. The 
arrangements for electric lighting are under the 
supervision of Mr. J. T. Bottomley, the lecturer on 
Natural Philosophy at the University ; and a very 
on deal has been done by the active enterprise of 

essrs. Watts and Sons, Glasgow, who as agents 
for apparatus, nave contributed largely to the display. 
The exhibition was publicly opened by Lord Provost 
Collins on ‘Tuesday, September 28, in presence of a 
large company of ladies and gentlemen, and it will 
probably remain open till October 25. The show of 
apparatus, So eee ly that dependent upon gas, is 
unquestionably very fine, and by far surpasses any 
other prior exhibition of the kind. It is a most 
interesting and instractive exposition, and cannot 
fail to largely spread abroad a knowledge of the 
most economical modes of burning and reflecting 
gas, and the ill-known merits of the gas stove and 
cooking range. Somewhat unfortunately the electric 
light has as usual been behindhand in getting 
ready for presentation, so that in the beginning 
the unchallenged field was entirely occupied by the 
newest types of gas burners, if we except a single 
electric lamp of the McKenzie pattern exhibited by 
Messrs. Strode and Co. ‘The result was that in 
most of the newspaper notices of the exhibition 
which appeared the claims of the electric light 
were perforce ignored. It not infrequently happens 
that the public prestige of the electric light is 
made to suffer through mismanagement at public 
exhibitions, and we hope that when all the lamps 
which have been forwarded to Glasgow are got in 
working order the effect will be sufficiently striking 
to recall the public attention. There is little doubt 
of this, for judging by the McKenzie lamp, a single 
electric light of ordinary p nc is sufficient to cast 
even the most powerful of the new street gaslights 
into the shade, When all are in full blaze there 
will be about twenty electric lamps, including those 
of Crompton, Lontin, and Brockie, supplied by the 
British Electric Light Company, and those of 
Brush from the Ainghe-Assarions = an 
Com . The Lontin apparatus is sent by Messrs. 
Latter’ Clark, Muirhead, and Co,, of Kegency- 











Ocr. 8, 1880.] 


’ 





ENGINEERING. 


Lt etm NG SR NL AO ALY a Re RRO NA tt BEE ESET OO a A 


301 








street, Westminster, and a special feature of the 
exhibition is the erection by them of four powerful 
Lontin lights on the main tower of the University 
at Gilmore Hill, about a mile distant from the 
generator of the current. It isa matter of regret 
that several prominent makers of electric lightin 
apparatus have declined to exhibit, and the lamps o 
J Pblochkoff, Siemens, and Rapieff are not represented, 
In future articles we hope to deal in a more par- 
ticular fashion with the special articles exhibited. 





THE VELOCITY OF LIGHT. 

WE are glad to learn that the apparatus which has 
so long been in process of construction for Professor 
Newcombe for a new determination of the velocity 
of light is now complete, and that it will shortly be 
set up between the Observatory at Washington (the 
head-quarters of the American Nautical Almanac) 
and Fort Whipple, a point on the opposite shore of 
the Potomac about a mile and a half distant. 

For this new measurement of the velocity of 
light, Professsor Newcombe has adopted an improve- 
ment of the method first used for that purpose by 
Foucault, which was itself a modification of that 
devised by the late Sir Charles Wheatstone for his 
celebrated measurement* of the velocity of the dis- 
charge of a Leyden jar through great lengths of 
insulated wire, and which is known as the revolving 
mirror method. In Foucault’s classical experiment, 
and from which he deduced the velocity of light to 
be 185,000 miles (a distance equal to seven and a 
half times round the earth) in one second of time, 
the distance traversed by a beam of light whose 
velocity was measured, was only about 22 yards, and 
Professor Newcombe, by making use of a distance of 
a mile and a half between his instruments, while 
adding considerably to the difficulty of the first per- 
manent installation and adjustment, insures for his 
research greater facilities in observation and 
measurement. 

The parts of the apparatus to be employed may 
be enumeratedas follows : (1) An extremely accurate 
heliostat by which a mirror driven by a clock 
reflects a beam of sunlight through the collimator of 
the instrument during the progress of the experi- 
ments ; (2) a collimator or fixed ager py (8) a 
revolving mirror which is in the form of a square 
prism of steel, the length of which is 5 in. and 
the width of its sides 2 in., which sides are highly 
polished and nickel-plated, and at each revolution 
of the prism present four reflecting surfaces or 
mirrors, and as the prism is rotated on a vertical 
axis at a speed of from two to three hundred revolu- 
tions per second, it follows that every second no less 
than from eight to twelve hundred flashes are 
reflected by the sides of the revolving prism. (4). 
An observing telescope at right angles to the 
collimator, directed towards the revolving mirror, 
but capable of a slight angular motion through an 
arc of about two degrees, the motion being given by 
a fine tangent screw, and its amount measured by a 
divided are and vernier. (5) A circular mirror 
which is fixed at the distant station ; this mirror, 
which is 3 ft. in diameter, though apparently flat, is 
cylindrically concave, its radius of curvature being 
equal to its distance (1} miles) from the revolving 
mirror, and itis fitted with very delicate adjustments 
by which it may be accurately levelled and directed 
towards the observatory station. The mirror is 
driven at its enormous speed by a steam engine in an 
* adjoining building, and attached to the train of 
wheels is an electrical recording pena by which 
the speed of the mirror is accurately registered upon 
a chronographic diagram. 

The course of the ray of light is as follows: After 
being reflected by the mirror of the helivstat, it is 
projected by a lens through the collimater on to 
the rapidly moving surface of one of the sides of the 

rism, from this it is sent off to Fort Whipple, and 

eing received on the 3-ft. mirror, is sent back 
along its path on to the same face of the rotating 
prism, which, during the time occupied by the beam 
of light in its journey to Fort Whipple and back, 
has moved through a slight angular distance, and is 
reflected into the observing telescope, which, in 
order to receive it, has had to be moved through a 
small lateral distance from its zero position, that is 
to say, from that position in which it would receive the 
beam if the mirror were stationary, and not revolving 
at an angular velocity of 72,000 degrees per second. 
The angle through which the telescope has to be 
moved is a measure of the velocity, it being assumed 
that the speed of the mirror and the distance from 





* See ENGINEERING, vol. xxii., page 4. 





station to station are accurately known. We shall 
look with the greatest possible interest to the 
results of Professor Newcombe’s research, and we 
wish him great success. 





NOTES. 
PASSENGERS AT FRENCH RatLway Stations, 

Ir is announced that the Paris, Lyons, and Mediter- 
ranean Railway Company, yielding at last to the 
representation of the numerous English and 
American travellers on the line, have abolished the 
aggravating system of keeping their ngers 
cooped up in waiting-rooms until just prior to the 
departure of a train, and have adopted the i 
practice of giving free access to the platforms. e 
change is one which will be hailed with great satis- 
faction, and we siacerely trust that the example set 
by the Paris, Lyons, and Mediterranean Railway 
Company will be followed on other Continental lines. 


Tue Exvecrric Ligut at Vesuvius, 

The railway up Vesuvius has been successfully 
lighted up by fourteen Siemens and Halske electric 
lamps, 
Zeitung the illamination of the sides and crater of 
the volcano is grand in the extreme, Eleven of the 
lamps are placed along the line itself, and the remain- 
ing three at the upper end between the terminus 
and the crater. arious other essays of electric 
lighting are reported from abroad. For instance, 
the Brush lamp has been introduced into the anthra- 
cite mines of Pennsylvania, and the Place de Paris 
at Berlin has been lighted by four Siemens lamps 
erected on poles over 30 ft. high, and each havin 
a power of 1200 candles. The port of Havre wi 
soon be lit by Jablochkoff’s system, as also will a 
new lighthouse at Marseilles, 


Sir Henry Bessemer, 

On Wednesday the freedom of the City of Lon- 
don was conferred on Sir Henry Bessemer, F.R.S., 
at a special Court of Common Council. In acknow- 
ledging the honour thus conferred on him, Sir 
Henry Bessemer referred to the condition of the 
steel manufacture before the introduction of his 
process, and the rapid development of the industry 
which that process had caused. He compared the 
total steel production of the country, which did not 
exceed 51,000 tons a year, to the present, output of 
nearly a million tons, and the reduction of price 
from 50/. to 10/.a ton. The document conveying 
the freedom of the City was pases to Sir Henry 
Bessemer in a gold casket of very excellent design, 
aap eager illustrating his. process; this et 
was the production of Mr. J. W. Benson, of .Lud- 
gate-hill, 

Tue Execrric Licut. 

Satisfactory progress is being made in London 
and Paris with the Jamin system of electric lighting. 
Mr. Bell, the representative of the company here, 
employed in fitting up an extensive plant at the 
establishment of Messrs, Samuel Brothers, to replace 
the Jablochkoff lights in use there last year. The 
machines will be driven by a 12-horse power silent 
Otto gas engine, which will actuate two self-exciting 
Gramme machines working from four to sixteen 
Jamin lights each, and which will be employed to 
feed twenty lamps, unless the power available 
should be sufficient for the whole thirty-two lamps. 
The speed of the Gramme machines will be 1600 
revolutions per minute, During some recent experi- 
ments in Paris a pair of Gramme machines, exciter 
and distributor separate, and of the type formerly 
known as four-light machines, were able to main- 
tain, when driven at a speed of 2500 revolutions per 
minute, sixteen Jamin lights, The machines fad 
been slightly altered by M. Jamin, and can be 
driven at 3000 revolutions per minute without 
appreciably heating the coil. ‘The Royal Panorama 
building now being completed in Leicester-square 
is to be lighted with thirty Jamin lights, 

RaILway ACCIDENTS, 

The Board of Trade issues this week reports on 
several recent railway accidents. On a 27 an 
accident occurred on the North-Eastern Railway at 
the north entrance of Shildon ‘I'unnel upon the Dar- 
lington and Bishop Auckland branch. The7.30 P.M. 
down passenger train to Darlington, consisting of 
engine, tender, and nine vehicles, on passing a set 
of trailing points connecting a branch with the 
down main line, left the rails, and traversed for a 
distance = about 140 yards in the pooenat pa ught 
eventually stop with a comparatively slight 
dousans eine ; three st were injured. 
The cause of the accident was the fracture of a bolt 





and according to the lecktrotechnische | P° 


connecting the heel of the switch with the heel 
chair, causing the train to leave the rails. The 
bolt, which was much worn, had probably been 
fractured by the of a previous train, and 
Colonel Hutchinson comments on the insecurity of 
trusting the safety of a switch to a single bolt. On 
the 3lst of August, upon the Great tern Rail- 
way, an accident occurred at Vauxhall Station, 
Yarmouth, by the 9 AM. passenger train from 
Norwich to Yarmouth, overrunning the Vauxhall 
Station platform, and colliding with an empty brake 
van standing near the buffer stop at the end of the 
station. Very little damage was done, and three 
Lymer ery were slightly injured. The train was 
con only by ordinary hand brakes, and Major 
Marindin points out that it is clear the accident 
might have been easily averted if the driver had had 
a suitable continuous brake under his command, 
On the same day the 11.40 a.m. train from Reading 
ran into the buffer stops at the end of the Basing- 
stoke arrival platform (Great Western Railway), 
through the carelessness of the driver in approaching 
at too high a speed, considering the available brake 
wer’ at his command, The damage done was 
insignificant. 
FreNcH CANALS, 

The Minister of Pablic Works of France has 
issued instructions as to the dimensions and types 
for navigable canals. According to a law passed in 
August, 1879, the following dimensiona were 
decided upon: Depth of water, 6 ft. 8.74in.; width 
of locks, 17 ft. clear; length of locks, 126 ft. 34 in. ; 
clear headway under bridges, 12ft. l}in. The 
standard width of bed is now fixed at 32 ft. 9.71 in., 
to be somewhat increased on eurves; the rate of 
increase being determined for curves over 100 metres 


radius by the formula x = 10 metres + se Lenka 
Asa rule the slopes are to be 1} to 1, this slope 


varying of course where the nature of the ground 
renders a flatter or steeper slope advisable. The 





annexed diagram shows the type section adopted, 
although several of the dimensions are subject to 
variations according to circumstances. 


A Curious Locomorive. 

There is at present in course of construction 
at the Grant motive Works, Paterson, New 
Jersey, U.S.A., a singular locomotive, intended by 
its designer to do some fast running without employ. 
ing an excessively high piston speed. Locomotive 
engineers generally have been content to attain 
this end by the use of large driving wheels, but Mr. 
Eugene Fontaine, of Detroit, the inventor of the 
engine now under notice, another way to work. 
The driving wheels instead of resting on the rails as 
usual are mounted in the air, the axle passing 
over the top of the boiler barrel. Below these 
wheels is an additional pair resting on the rails in 
the ordinary way, and provided with a supple- 
mentary tread of considerably smaller diameter 
that bearing on the rails, On this smaller tread 
rests the upper pair of driving wheels which are 
placed at a smaller distance apart than usual, so as 
to drop down between the lower wheels. The upper 
and lower wheels are pressed together by levers 
actuated by a compressed air cylinder, Of course, 
it follows from this a ment that—supposi 
no slipping takes place—the lower wheels make 
more than one revolution (about one and a half in 
this particular case) for each revolution of the upper 
wheels, the effect being the same as if the ordinary 
arrangement had been employed and the drivin 
wheels simply increased in diameter in the ratio o' 
the larger to the smaller treads of the lower wheels 
used by Mr. Fontaine. What advantages Mr, 
Fontaine hopes to gain by-his design are difficult to 
discover, while the disadvantages are but too 
cages evident, The engine is, we understand, to 

tried very shortly. 


Tue “* ATALANTA,” 





We have purposely refrained from dealing with 
the very important issues that are gradually coming 
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to light in reference to the loss of this vessel, until the 
evidence is before the public in a sufficiently com- 
plete form to enable a sound judgment to be formed 
upon the case. The manner in which the facts are 
coming out little by little in the columns of our 
contem , the Times, cannot fail to be dis- 
quieting to the public, and must interfere more or 
less with the calm jud t of the Committee. That 
a serious difference exists between Mr, John and Mr. 
Barnaby as to the degree of safety or unsafety 
of the Atalanta is evident, and doubtless from the 
facts already before the public—all of which go to 
show that the Atalanta in point of stability was 
superior to the Eurydice—a still greater difference 
would have arisen over the loss of the latter vessel. 
This being so it is a matter which will doubtless 
occur to the Committee, that the evidence taken 
before the court-martial which inquired into the loss 
of the Eurydice “— throw some light on the 
Atalanta as well. e do not know whether the 
minutes of the Eurydice court-martial have been 
asked for by the Atalanta Committee, but it occurs to 
us that they canhardly beignored. Theevidencetaken 
before the Tay Bridge Commission in reference to the 
force of storms also appears to us to have quite as 
important a bearing on the Atalanta inquiry as on 
that of the Tay Bridge. This is a point to which 
Mr, Rothery should turn his attention, if he has 
not already done so. His presence on the Committee 
isa tee that such important features of the 
inquiry will not pass unattended to, and the course 
he pursued in reference to the Tay Bridge, and 
which deservedly gained for him increased public 
confidence, is a further apery that the present 
inquiry, which is of equal, if not more, importance, 
will be thorough and searching. 
Tue BELLEVILLE Borer. 

It is worthy of note that while in this country but 
very little success has attended attempts to intro- 
duce water-tube boilers on shipboard, the French 
have obtained some excellent results with the 
Belleville boiler — to marine os this 
boiler having beeu largely used in the French Navy. 
The Belleville boiler has been more than once 
described in our pages, and we need not, therefore, 
redescribe it here; but we may remark that it has 
been from time to time improved, and that as now 
made it is superior in many respects to the model 
in use even seven or eight years ago, although with 
that model very good results were obtained. We 
have been led to these remarks by the particular snow 
before us of some trials made a few months ago on 
the Belleville boilers on board the French despatch 
boat Voltigeur, these experiments having been made 
at Brest by a commission — over by M. le 
Contre-Admiral Halligon, Major de la Flotte. The 
trials comprised an eight hours’ trial at full power, 
the engines indicating 750 horse power, ¢ trial of 
24 hours’ duration, — which the fires 
were forced, the engines indicating 1000 horse power, 


boilers were fed entirely with salt water. The 
commission state that all these trials were satisfac- 


priming even when for the areeee of experiment 
the pnb of the engines cans denly altered from 
50 to 100 revolutions per minute. Notes were also 
taken of the time required to raise steam, and on 
the occasion of the trials with sea water the fires 
were lit at 5.50 a.m., steam first showed at 6 a.m., 
ona at 4 ae 15 comcaapl iy  Ryge time of 
ighting the fires—a pressure of 57 lb. per square 
inch had been reached. This power of aie 
steam quickly is a very valuable one in many cases, 
and we think the Belleville boiler deserves a trial 
at the hands of our Admiralty authorities. 


Mrverat InpusTRY IN FRANCE. 

Tue “ Bulletin des Travaux Publics” publishes in 
its last number, tables of the mineral production of 
France during the first half of the current year. Of 
mineral fuel there have been raised 9,398,000 tons, 
being 9,120,400 tons of coal and anthracite, and 
277,600 tons of lignite. The total production during 
the last six months of 1879 was 8,773,000 tons. The 
departments of Pas de Calais, Nord, Loire, and 
Gard give the largest results, the quantity raised 
having been 2,203,400, 1,778,600, 1,774,600, and 
1,013,200 tons nn args 6 Lignite was raised in 
eighteen departments, the principal production 
having been in the Bouches-du-Rhéne, where 
229,700 tons were raised. There are 46 coal basins 
recorded, of which the Valenciennes, extending 
through the Nord and Pas de Calais, is the most 
important, it having yielded 3,935,000 tons. The 
basins of Loire a Alais came next, one having 
yielded 1,772,000, and the other 1,007,000 tons; 
none of the others, except the Creusét and Blanzy 
basin, from which 565,000 tons were extracted, have 

ielded half a million of tons during the six months. 
he largest lignite basin is that of Aix (Bouches-du- 
Rhéne and Var), whence 230,000 tons were extracted 
during the six months. The production of cast iron 
between January and June was 847,335 tons, 709,079 
tons of which was pig for refining, and 138,256 tons 
for castings. This shows a considerable increase 
over the previous six months, when the total 
roduction was 687,187 tons. The departments of 

eurthe and Moselle heads the list with 260,226 
tons, followed by the Nord with 109,322 tons; the 
department of Charente produced the smallest 

uantity, 65 tons of charcoal pig. ‘The steel produc- 
tion during the same period was in all 183,173 tons, 
an increase of 13,205 tons over the previous half- 
year. By far the greater portion of this was for 
rails—135,827 tons ; 88,021 tons were for merchant 
sections and 9325 tons for plates. About 160,000 
tons were manufactured by the Bessemer or the 
Siemens-Martin process, Of wrought iron the total 
output was 487,320 tons against 446,435 tons the 
revious half-year ; 23,634 tons of rail were manu- 
actured, 381,044 tons of merchant bars, and 82,642 





and a third trial of 12 hours, during which the 


tory, while the boilers were particularly free from | 





tons of plates. 


EXPLOSIVES, 


About twelvemouths ago a committee on mini 
losives was appointed jointly by the Corn 
Polytechnic Society and the Miners’ Association of 
Cornwall and Devon, and the Mining Institute of 
Cornwall, to inquire into the characteristics of the 
various explosives used or proposed to be used in 
the mines of Cornwall and Devon. The expenses 
of this committee were to be defrayed by voluntary 
contributions, and as it seems the response to the 
appeal left much to be desired, the operations were 
necessarily limited. The following explosives were 
dealt with: 1. Gunpowder of five different grades, 
2. Espir’s explosive, a mixture of nitrate of soda 60, 
sulphur 14, sawdust 26 per cent. 3. Gun-cotton. 
4. Titanite, 5. TD ite, two varieties; nitro- 
glycerine 75 and kieselguhr 25 per cent. The 
second variety contained less nitro-glycerine and 
some charcoal and nitrates. 6. Blasting cotton, 
collodion cotton seven to ten parts combined 
with 93 to 90 of pure nitro-glycerine, nearly all 
the cotton being soluble in alcohol. 7. Cotton 
powder, a mixture of gun-cotton and nitrate of 
potash. The first trials were in an open quarry, 
a number of holes having been drilled 1 to give as 
far as possible similar conditions. Each competitor 
had three holes, and the value of work done was 
estimated from the cost of powder as a standard. 
Seven different kinds of explosive were used, in- 
cluding three varieties of powder—common, com- 
P , and specially strong. The results showed 
that, assuming the work done to be approximately 
proportionate to the depths of the holes, that common 
powder was the cheapest—}d. per foot of hole— 
and dynamite the most costly—3d. per foot. The 
second series of experiments consisted in driving 
levels not less than Pit. high and 4} ft. wide. Six 
kinds of explosives were tried, dynamite, Espir’s, 
Liverpool common powder, compressed, and common 
powders, and tonite. Here the compressed powder 
took the lead, the total cost per foot run of level 
having been 5s. 14d. (1s. 1d. for materials and 4s. 04d. 
for labour) ; the dynamite came out fourth, and the 
tonite was the most expensive. A list of questions 
referring to the relative advantages and disad- 
vantages of the various explosives was sent out to 
about 250 persons interested in the subject, and 
35 replies were received which were on many points 
confused and contradictory. In wet grounds dyna- 
mite was almost unanimously declared to be the 
best, and a majority declared for the same explosive 
under most circumstances a very dry ground, 
where powder was preferred. Nearly all agreed that 
the fumes from dynamite are the most dangerous, 
and a considerable weight of opinion intimated that 
powder was less dangerous to deal with than any 
other explosive. One authority stated that there 
was always danger in using dynamite in fissured 

und, as unburnt portions of the charge were 
blown into the fissures, and exploded unexpectedly 
afterwards by the workmen. 
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Nos.| NAMES, &o., OF 
and . 
Denes. APPLICANTS, | 





oe 
3919 


J, McDonald, London. 

W.F. -—_ and A. 

Vv. organ ~ Brown, 
London. 





C. Estcourt, Man- 
F. @, Henwood, Lon- 
W. L. and 8. A. Ellis, 
Dudley Hill, Brad- 


ford. 
8. Vyle, London. 








I. H. McDonald, Wash- 
ington, D.C., U.S.A. 


























Nos. 
NAMES, éo. 
= OF APPLICANTS. ABBREVIATED TITLES, &o. 
“a 
3927 | G. Howard, Hull. Means or apparatus for operating or | 
$928 | W. B. Lake, Lond Apparatus ff thes and 
BR. . or 
mm. | Aetidan of afer, 
70 ae Britain, Conn., 
3020 | F. Uytterelst, Brus- Typographic press. 
8980 | W. J. Edwards, Llan- | Propulsion of carriages. 
dow, Glamorgan. 
$931 | H. W. Hart, West- | Omni applicable to 
minster. other es. | 
$982 | J. Baldwin, Birming- | Apparatus for the manufacture of 
3933 Bee. New York, 1 for railways. 
3034) W. Morgan - ; fi and dis- 
~o Brown, | Machinery for evtting.. \~ 
| a Usd (Complete Specifica- 
8085 | A. M. Clark, London. writing machines. 4, a | 
| “3 ms i ~y New York, 
|| 9986 | W. Fletcher, Stook- | Shackle and terminal insulators 
port, Cheshire. for telegraph wires. 
3987 | F. Sa . Portable and traction 
Lynn Norfolk. adapted to drive roundabouts. 
3038 0. 4. MoBvoy, London, Apparatus to be used in con- 
and G. BS Law y nexion 
Paris, a’ re- 
siding a¢ Albury, 











Nos. 
NAMES, &c. 
4 ! OF APPLICANTS. ABBREVIATED TITLES, &c. 
ay 
8980 | B.H.T.Liveing,Lon- | Method of colouring the alcohol 
don. employed in the construction of 
thermometers. 
$040 | J._8., T. A. and E.R. | Ventilation of sewers and drains. 
py Walker, Wigan. 
3042 | F. and 8. Pearn and Steam pumps for pumping water 
T. Addyman, West air, &€. 
8943 | A, Forrest, Holt Town, nfacture of brattice cloth and 
near Manchester. air tubes, and fastenings for same 
$044 A. F. Firth and J. | Looms for weaving. 
Yorks. 
or: 
3945 J. Ble Manchester. Spindle bearings of textile ma- 
3046 | W. 0. Wood, Barnard | Railway chairs. 
i id - for 
$047 | W. H. Beck, London. Machinery o 6 . ms ter bovelling 
$048 | L, J. Crossley, Halifax. Sm 
3949 | J. ; of and apparatus for con- 
J. Teer, Salford rami a i: 
3050 | H. J. Haddan, West- | Apparatus for triturating, husking, 
. or grain, &0. Z. Janssens 
and £. be, ne 
she Zurich, Bh 
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Bes. Nos. NOTICES TO PROCEED. 
mJ oF APPLICANTS, ABBREVIATED TITLES, &c. fa oe bes. ABBREVIATED TITLES, &c. I,—Time for entering Opposition expires Friday, October 22, 1880. 
poste we ener : XN. &e. 
Sept. Oot. 2 Nos. ABBREVIATED TITLES, &. | Dates. 
20 4006 | F. J. Henderson, Lon- | Waste water preventers and valve || oF APPLIAN 
3952 | W. R. Lake, London. | Machinery for charging and cocks. Way 

ond sorting cartedgea. 8. Aarell : ‘ way signalling. tus for rail |} 2000 | J. @. Tongue, Lon- Trperepting, sppetatey, =| 

Rome, *|| 4008 | @, Jennings, Stan- | Warming and ventilating. ast | oo" Nor- | Filtering apparatus. - 
$053 | B, Hunt, London. Machinery or apparatus for gate, London. USA 

ing and conveying coal, &c. A. Z. || 4009 | J. G. n, Edin- ——— and applying motive |) 9140 /| H. EB. : ’ Loa- | Apparatus for re- 

8054 | J, Rettie, London. | Machine ieee pee aa or he x ty don. ooiptof money taken at bars 
; , , 8 ; i 
pipe lighters, 4010 | G. K. Hannay, Haver- pane ~ + theese carriages, on. oo. 2143 D. Bmbleton & P & P. ol” oval-hole | 9¢ 
8955 | J. Rettie, London. Apparatus for h bottles con- thwaite.| pth al 
taining liquids, and || 4011 | P.A. , London.| Filtering material. 9147 ae J 
allowing the contents to be drawn || 4012 | W. R. Lake, London. Veloci odes. @. W. Pressey, Ham- "ingle Macteip light egqacatas. J. 
get peers 2148 Self-acting temples employed 
$956 | W. R. Lake, London. or compounds for pre- || 4013 | E. W. Russett, | Lavatories and measuring appa- wood, ne a looms. 
wae in dental ans Anerley), Surrey, ratus for same, &c. 7” pose Hud- in 
. EB. Dennett, ‘ass., . Preston, t 
Bept. U.S.A. and J. T. Prestige, mi =. ral, Ber | Aqpareten De inpeety | st | 
and 2. 3. Eresten, 9162 | B.A. Brydges, Ber- or production of 
3057 | EB, J. Kennedy, Dublin.| Manufacture of to " Deptford. exoulsions. 2. i 
$958 | J, Milner, London. ts mi ng thick- || Oct. 4. . Vogel, Berlin, j 

nesses of objec 4014 | H. A. Bonneville, | Preserving animal and vegetable 9164 | 0. RB. Garrard, Ux- | V es, &0. H 
3959 | ©. Herbert and J. | Paper-making machines. 5 substances, &c. A. Robert, \ ’ t 
3060 | @.“Riviottal Bir- | Fire esos oe fe eee en, weve | || le. Lang- | Air pumps, or 28 

. e, Q ‘ew York, : 
mingham. vine 4016 | J. Fletcher, JAshton- | Furnaces for melting brass, &o. holm, Dumfries. |  frawing ait out of or venti- | 
3961 | P. . Martin, Bir- | Fastening for belts and bands. under-Lyne. laine part to 
3008 tne a2 * te P . P siitin e 4017 | A. M, Clark, London. Saving the hydrogen oes Gxnerated generated woes. f 
mnis, | Apparatus for con ng the in cleaning wi: wing wood 
‘Chelm ae Sos , &e. articles of ten. RN. R. Phelps art | 4. ii ¢. ae on ow i 
3963 | W. R. Take, Lenten. Poskes ves, D, Peres, Solingen, is | 3, 0 Reith, West Besgae US. ‘s orkshire, 
Germany. . a) Lake, Lond: facili 
$964 | P. Jensen, London. — or fyneme-cigctzic ma- wich. 1 appara ana sesburing 2182 | W.R. 1 on. Appazatee Se | 
68 somsienye, te generators d performed. pio mata, Pi an, i a. Parts of ir 
and engin Fy A. Edison, Menio || 4019 | J, L, Emary, Isling- | Velocipedes. 2183 | 0, EB. Spagnoletti; 
oan a . London. 
$965 | J, Scott, Helensburgh,| Apparatus for raising, 1 , || 4020 Heaton, Bradford. | Wool-com machinery. 9202 aricas, London nS aE 
barton. se r di ng Ds boats, &o. 4021 | H. Eaton, Portsea. Sone ~~) gal aren " grading cin sd ad H 
3966 | F, Wolff, Copenhagen, | Pianofortes, Hellig, Little ive power in 8. L, Bean, Wash- 
Ferry, Bergen, Fd TBA. (Com- || 4022 | H. W. Pearson, Bristol, Asgumtad for supplying water to ton, D.Ouy U.S.A. i 
ate Rpeotontion). and J. H. Howell, |  water-olosete. 2217 | W. R, Lake, London. machines, 2. P.| 31 
$967 | J. M. Tall, Dulwich, | Construction of concrete buildings Portishead. =¥ Paris, June H 
Surrey. and roofs. 4023 | J, A. R. de Barazia, | Buttons with pins, 2994 | H. J, Haddan, West- | Velocipedes.. . 8. 0. Perkins, | “1 
3968 | A. G. Salamon, Lon- | Mounting the saddles or seats of La Rochelle, France, minster. Norwalk, Ohio, U.S.A, 1 
don. velocipedes. 4024 | L. Michaux, Paris, Necktie fastening d . 2296 | R. Green, Birming- | Bearings for bicycles, &c., and 
$969 | A. Steenberg, Copen- | Apparatus for eamining the || 4025 | G. Browning, Glasgow. | Attachments for machines. ham. for wheel carriages, 
hagen. na fferent || 4026 | W. BR. Lake, London. | Composition for cement, || 9990 | J. H. Brierley, Lon- | Looms for weaving, 

_— =| R. Jensen Rosvang, B.I.B. limi , &e. 2 ss don. | 
sow | 2. 3, austsiin, Sab | Seeepnebaa lian Merneh Se Lowes artes, USA, ||! | Oo WB dnhem, | Oil tenes, 
cont | 0 “Wack Lend ee "4 4028 J.H. Johnson, Landen, Mode of ad ont pee Halifax. 

.M. .London. | Dynamo-electric e employed therein. J. 4f. 9259 Dork- | Electric 
~ " electric machines. taudet Nantes, France, ate ig ot Bl lampe. o 
ak and EB. Reynier, Pai is. Westminster. om 
ae sen: tinned ay See 2269 | W. R. Lake, London, ™euoty dsgun or fof 3 
3973 |. Ivory, Edinburgh. engines applicable ta rvtary || GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS fos in planks 
irae wds, 6. Y ads meatal 1 
3074 H. A. Bonneville, | Nutin combination a Mag No Name No. Name. |. No. Neme. 2280 | M. Arnold, Acton, teaoheling supieette. 4 
Paris. screw. ‘arcell 
deauz. 2090 ‘ongue 3614 3664 |Werdermann. 
3075 | 3.4. Fawoott, Wake- | Production of fermented or aerated (Becordon) (Renter. | 9666 ; 5 a 9 
3976 X- a i ® liquors or . a gee = = Wilson. 3667 Abd este diseex. 
“Menzies, Hull. . 2895 | Johnson (Gramke). roche and 2881 | W. R. Lake, London Lenape | 
lh aE eed boas oy By + rien: | 78 | {Guicharay| 9668 | Hindle and Penn., USA. | 
al within 2809 Gorman.” ae1o | Armistead, 1 wooo | 1oreenon*: 2876 | J.H. Johnson, Lon- Springs f for Malcom Phi, ul 
J. A. McKean, Mount | Boring, cu! &c., stone and ma- ookham, er. — 2 i 
Morris, Ulineis, chinery oun ed therein, &e. 3256 | J. A. and J.J 8621 (Von} 3670 | Olark (Rey- 9405 | H. E. Newton, Lon- arene U8 ee ‘of na’ ble | 14 i 
USA, at in Zona, Hopkinson. | ). nier). . Cmte and means for oe pe 
8262 3622 | James. 3675 | Stuart. . . 
3079 | W amit, Barnard Barnard | Stoves ss28 | Woitt (Hage 3638 — and] 3677 | Southwood. canis ome Olsen, 
X ; 2536 | E. and 0, Showell fo the he ards 23 1 
3980 | P. : ; BE, J. Hain, F 3347 Bull (Kimber)4 8694 | Lake ty) 3683 | Bywate: " 
mE P. ed London. Nth Main rank fort-on- amr ( ) meat | J i ( y) beh se ait and 3 I i Empoon blinds, &0, | 
. H. Johnson, corn W, Basse 2 urray, Ww. POS 
+E. Nine, SO: Eee vee |! 3493 | Hele ond | 3628 | Bond. 3685 | Williams and || °°" | 3. H Johnson, Zon- | Ooapling links tor palvay | % 
8982 | Comte de Sparre, | Manufacture of paper. Saunders. | 9629 _ Malam. ; Phila,, Penn., U.S.A 
8. 2428 | Dey. = mney | Willems. 2667 | A.M. Clark, London } buckles, J. A, Gavitt | 90 
3983 | J. Horton, Copley, tiene rising and falling || 2430 | Mauger. 8681 Clark & Mac 3689 | Brierley me ’ "| “and W. W. Gardner Dayton, 1 
3084 | W.R. Lake, London. | Manufacture of horsesh bara | Hurd. Jonee, | seo. | acai. Columiia, U.S.A, Jal 
oe ” . ) ones, . o 
® London, | Manufacture cf horseshoe pail? |! 3573 | Singleton. | 9684 | Clayton, | 8648 |Pootiethwaite, || 04 | W. B. Lake, London. Macha, gpparetus, 4.) 1 | 
(Gonpiets Spatpoctin Al sor Bauer en eae | Marden,” | 30er | Parker ata Bik | 
(Complete ‘ton), it . A * . 
3085 | A.C. Bamlett, Thirsk, | Mowing and reaping machines. 3579 3637 | Justice | 3699 | Young. OS | 4.5 pena te Apparat fr caging oem af 
3986 ue eieeee Regulating the 3581 ctikentha) 3638 Golding) s708 oy Ni 
. Silvester, Brixton, su of steam t yliss. on aw- || 3503 Lake, London.| Ma Part ki 
3987 | 0. W 2 pst. Lam, gins, é0. "| en soso | Woodward ( wes rettes. and amine pee | * 
con | gallica as Lal sor | gos | o> | hac ee | soe | su Uae : 
le * - . 3. rothers. an 
D. Greig ont ha Ben- | Apparatus for steam cultivation a jand) aad b> Neal. 8835 | 0.0.4 8. e Parker, Spring foales, ie H 
“060 | B Indi on heen tee ‘Bouch + pealigen: | 
‘ . nes, Vernon,| cl eron i 
* Tower, Brompton me and direoting speed of a ie, — a py eh Pe Fiat rar 8881 | A. M. Clark, London. Method and apparatus for -| 94 
3990 Lond Preven reserving nett. Marrian an omeron coffee, > . Schol 
La ting Parthel Dekrots Mich., Os, 3593 | Newby andi Bocock. | 3715 | Chatwood. d, Guatemala, de, 
3002 D: aeott, Manchester, | Piled Fabrice” 3505 | Wahituch. sation. | ara Bellen 
e a '. 
3093 | H. Simon, ee Me 5 ioeaing, &c., ma- = oma 3644 a ergy ore Be Baan, II,—Zn the following Cases the Time Secbce oa 1s00 Opposition expires 
hinery treating flour, 3645 e . Tuesday, October 
@. Daverio, Oberstrass, elnsee and Hill, | 3647 | Box & Beadle] 3727 - 
3004 | W. 7. Stubbs &J.Oor- | for gassing yarns cog | Abel Aa ay Oe eal io Se May 
. 2, . us for c e+ 2 
2005 | 0." Wyland, Wal- | Braco buckl 4 asoo | Alenemdor | | “Zhamper | 9736 | Aubin” vee tat sit 
q 4 - 5 xan ul! } 
3006 | P. Everitt, Lond Skates : 3600 | Gautier” | asi | Ob “ag 3739 i (Pré- Duday, Uloom Pai ze , 2 ' 
. on. r. erry. 
3008 i Tonkinson and W Frame of stipe Guess, Seon | Hesdy. papa Phillips $741 | Litdlow. a Kent. ” Me 
‘Rookliffe, Sunder pia es soos | Wi . 2666 | Clark (Bleck 3743 | Abel (Dele * re, Ueland. omic | 
3604 umber, ge, 4 3 . d 
9000 | J. Taylor, Birkenhead, | Taking in, &e., wire and other Marriot, a] tes” and] 9745 | Jusion O18 | OE ee, | Oe.” 
4000 | J. R. Aldred, Man- | Warp beams, 3605 | Morgan. | 9656 | Clark (Olive) 3747 | Codd. S01 | ©. Remaster, Declin, | Monuiootase of ink 
" . 3606 | Stevens, 3657 | Garvie, 8751 | Sutcliffe, and stamping 
4001 % Beale, Barrow- | Rolling mills. 3607 | Jenner. ar 3658 pom Ne 8753 -_~ . Gunther, Berlin. Jane 
-Furness. 3608 a . Scotellari), || 9999 
4002 | J. Salter, Manchester. | Furnaces of steam generators, &c. PCobley. | 2060 G@. and E, Ash-] 3755 | Hides. +, Sey xg 1 
4003 | W. Brown and W. | Revolving heels for boots and shoes. || 3609 | Brothers worth. 8769 | Kitto and 
Peover, London. 3610 | Jones. 3661 | Walker, Thompson, 2240 | J. Apsey, London. 
4005 Eé gall es tate. Dynamoslectns magneto-elec- 2612 Hutchings 3663 ae < : sry tar, 
. A uw ew 
tric machines, “41. J.B, Cance, || 9613 | Bebro. (Couchoud), soci | J. Imeny, Landen. | Sigennare So ae 
‘aris. France, ’ ’ 
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Nos. | op AM iting, | ABBREVIATED TITLES., &o. | Dates. 
B. de Dutkiewicz sepa on alt, 2 
2240 | B. 
| sepa anagy Maciel 
2250 | 0. W. King, Man- | Steam steering engines and 
chester, and A. their valve gear. | 
Cliff, Forest Gate, 
2258 A. 5, estene, len Machinery for ironing woven 
2307 0.F. Leake Staines, Manufacture of floorcloth. a 
2334 | 7. Foster, Streat- | Masks for medical, artistic, 9 
ham, Surrey, and and other purposes. 
J. Leighton, Lon- 
on. 
2350 ah Not- | Manufacture of stockings and | 10 
2399 H, Hensoldt, Lon- | Range finders, &o. 19 
2403 | J. RB. Plunkett, Ingredient for colouring and | 14 
Dublin. vouring beer, ed 
2588 | F. Wirth, Frank- | Preparing vegetable fibre to | 22 
fort-on-the- render them similar to 
bristles hi 8, 
Metz-ger, Mannheim, Germany 
2630 F- B. Gola Paris. Provision d other boxes, &0 noe 
2605 | J.D. , Rugby. manu- 
of bricks, tiles, @c. | 
9706 | F. WW. Mackay, of snow and 2 
Liverpool. apparatus therefor. 
2845 J. Miller and I. | Steam whistles. 10 
Smith, H 
— , Notting- 
2015 | J. H. Johnson & W Apparatus used in sorting | “15 
Hapeos, Wigan. 
gous | W. Ee Partritge, | Appar atus for washing v || 
Birmi —. . eete as & 
2068 | G. D. Sykes, Hud- Mothot” ‘ond apparatus for | 19 
a warp to the 
yap beam in weaving 
2084 A. ©. Henderson, | Method of, and means for, re- | 20 
London. steam boilers. Z 
nélke, Hanover, 
3007 | J. J. and W. A. | Ap tus for measuring, &0 21 
Tylor, London. @ movements, speeds, &o.. 
liquids, gases, and 
bP yy 
a ‘ 
8012 | F.C. Glaser, Berlin. | Rol mills fi we. W.| 22 
Boeei Schalke, Westphalia. 
3039 | E. W. West, Liver-| Hoisting apparatus. 24 
3040 | B. W. West, Liver- Condensers for obtaining fresh 
> t water. Aug. 
3404 . H. Thom > Bac: arrangements of 
and F, G. Hen- CS a ae o— 
wood, Londor. steam, 
Pissed alt, &., in mines & 
worki ngs. 
3509 | J. Hopkinson, West- Rlovteis inape 80 
minster. Sept. 
3611 | A. 0. Kirk, G@las- rat — ‘aan rivetting 6 
3626 | 7. Jackson, Not- | Pipes and pipe joints, 
9636 | H. Mardon, Bristol. Closing or stoppering bottles, 
3650 | J. J. Sachs, Man- Materials for cas' 0e- 8 
chester. ments, Ly mae, 
3656 | A.M. Clark, London. Match boxes Olive, Mar- 
setlies, | 
3664 BR. Werdermann, matter to 9 
London. obtain nitrogenous pro- 
ducts, &c., also purification, | 
é&o., of al en. 
8731 | B. Biggs, London. Apparatus for the separation | 13 || 
tic acid from crude | 
ligneons ac & epi. i] 
3747 | H. Codd, London, containing aerated | 15 || 
| 
9846 | M. Tschirner. San TSE senan 2 
Fysaciogs, USS. 
3006 | W. Horn & R. Bell, e crit hy a? | 
__ Bunderland. tankfurnaces. | 
PATENTS SEALED. 
I.—Sealed October 1, 1880. | 
Nos. OF Ae its | ABBREVIATED TITLES, to. | Dates, || 
7s Bebasar Sadat April || 
1949 | A Bell, Edinburgh. knobs and oiteching ee 
a Py their | 
1967 | F. P3 Ayres, Lon- | Lawn tennis | 
1360 | C. Bakrett and W. Apparatus as empee 2 in the 3 
Searle, 
1386 2 Wei ents: cay for thi 5 | 
ng- t) 
% _ or Pets ssues, 
1988 | W. H. Chase, Lon- | Attaching hose to pines, &o b, 
don. and tools Lo & 
Green, New York, U.S.A. 
1890 ©. Qvwtery, Newent, machines. 
re. 
1308 | @. A. J. Schott, | Manufacture of spot 6 
and apparatus Menpleyed 
1396 paleeiae machine. 
) i300 | 1G Wilsea. Man- | Method of pre 4 
: 7 ing clay, and application | 
: of and trivan 
: for on, filtration, 
‘ = us, Breslau, | 
1400 | J. ¥ yum, Liver- Man and uction 
1407 | 0. Poa viaio, EBleotri conductors, and 
} ey t and manner i| 
: Middlesex. of using same for tele- | 
ph telegraphic 









































ENGINEERING. 
NAMES, &c. ABBREVIATED 
Nos. OF APPLICANTS. TITLES, &e. Dates. 
April 
1412 | H. Langsford, Lon- | Nosebags and their supports 7 
on. for horses, &c. 
1413 | W. Garner, Salford. ~ ¥ for feeding fuel 
steam genera fur- 
| — and Pl actuating 
1420 | G. W. von Naw- apparatus for 
| pocki, Berlin. r et 

1429 | J. Bennie, Glasgow. sia es 8 

other purposes. 

1481 | T. Turton, Liver- celnksbetie sad cieaivanios 

1459 | 8. P. Wilding, Lon- Compound applicable to 9 
don, Fed fen ? A, me | 

| 

1465 | J. Hamilton, Strat- | Weaving fabrics and 
haven,  Lanark- looms, &c., for. 

1491 | J. Imray, London. | Manufacture -and of | 12 

vitreous mouldings. J, A. | 

1508 | @._D. Maodougald, | Machinery for the production | 

atts Ge | mal ton which | 
: .» m 

Fleming, Dundee. | gy with the | 

fe a operation of type 

1526 | P. Toberente, Zerbet, | Manufacture of whips. | 14 

1545 | W. T. sues, Sik | din tenets tnnteees, | 15 

1580 | EB. P. iieunntes, | Drpame electric machines. | 17 

| _ London K. Zipernowsky, Buda- Pesth. | 

1618 W.R. Lake, London. | Driving mechanism forsewing | 20 

| es. C. L. French, | 
| | Brooklyn, New York, U.S.A | 

1626 | A. M. Clark, Lon- | Railway rails. A. C. Vaughan, | 21 

| don. Mercer, Ohio, and F, Jordan, | 

| Harrisburgh, Penn., U.S.A, | 
1687 | 8. ts Dae Tyres for wheels. 
por | etn | spe dressing 4 

| A. or and | 

| London. assorting crushed grain. ?. | 

} G. Caens, Paris. | May | 
1846 | A. M. Clark, Lon- | | Machines for ying black= |" 6 

| jelineraa FB Bercnoiden | 

| East Boston, Mass, U.S.A, | 

1854 | W. T. Sugg, West- | Gas regulators. Lae 

| 408 | FH. F. Engel, | Water-wheels J. H. Mutier, |" 
| 9530 | R. Chapman, West- | Heel ‘and other plates for | 29 
oreo | W'Bodill Birming- | Manufecture of eyelets, &c., | "s” 
|W. 3 - of e 
| ham. rings, or washers be used | 
thimbles and hollow rings | 
for suspending curtains, | 

3001 | F, H. F. Engel, Locks of knitti machines | 22 

Hamburg. after Lamb's oan A 
Biernatzki, Hamburg, 

3029 op 2 Buchholz, | Roller mills. | 23 

on, 

3063 | J. MoGaanand W.0.| Manufacture of spirit. | 2% 
& : , Liver- | 
pool. 

3070 | H. Davey, Leeds. ee wae gear of | | 26 

8085 | P, 7. Seating, Lon- Hulse of ~ éo, €. G4.) 27 

a Helsingboi g, 
Si 

$097 | W.Seymour, Walls- | Composition for cleansi 27 

end-on-Tyne. balers, &e. wd : 
Il.—Sealed October 5, 1880. 

1404 | A. R. Stocker, Is- | Manufacture of stop | April 
lington. — for eties, Me 6 

1482 | A. H. Aguaeten ¢ tllsing and 8 
._H. earington, us for u an 
Rochester, U.S.A. ey Rae Sas fur- 

1438 | J, Alexander and | A para us for separa con- 

A. K. McCosh, ‘densibl —$~y See ta Ginat 
rie. Iron and other gases. 
Works, Larnark 
1435 | R. Haldane, Glas- | Retorts, 
1442 1 Riot, Leeds. Apparatus ~~~ 1 
on rail and other car- 
sieges te litate removal 
of same, &c. 
1443 | G. Deggmen, Bente Boots and shoes. 
| 1444] J. “Barton, Dews- | Method of and apparatus for 
1446 yaty, Paris. | A: parates fe f ele 
; ’ ‘or 
Textile or fibrous substances. 
1455 «aes Lon- Wind guard for oll lamps. 9 
n. 

1460 | T. Gaddum, Man- | Apparatus for combing fibrous 
chester. materials, W. Helme, Milan, 

| 1467 | A. Lyon, Paris. A yeing silken 
| 1468 | R. Evans, New- Spreeeee Oo Sitieeten of 
castle-on-Tyne. J 

1470 | A. Lyon, Paris. — 10 

hing ailkes fabrics. 

1474 | R. Paul, Glasgow. | Glass furnaces, 

14att 1 ih stol, Metal vessels for meats, &. “ 

acails, cu 
Brompton and piling, and Le 
1505 | J. B. Papier, London.) A) tus for ventilating | 13 
W. R. Lake, London.| Apparatus i fluids 

ms y, 8S. Comins, Boston, Mass 

1520; F. W. Mackay, Manufacture of ice and appa- | 14 

1552 ark, London.| Electric lamps. JM. 4. Gérard) 15 

J. B. D'Arcy Boul eae Pus for fa arpa 16 

1578 | J, B.D’ - re- 
ton, London. pairs, &c., to screw 

whilst the vessel is 


Nos, 


1574 


1577 
1619 
1629 
1661 


1741 


1749 


1845 
2341 | 
2738 
2873 
3213 








Oe itis | ABBREVIATED TITLES, &o. 
A.M. Clark, London. Apparatus preventi 
Paouble” ia hning. 
P. Maillard, Desins 
R. Illingworth, Looms. 
J —-_ Manufacture of paper hang 
. e = 
Lae ng 
C. Buckland, Swan- | Taps or cocks. 
sea. 
J. @. Beckton, Mid- | Distillation of wus, &., and 
— - on - a of coke, char- 
and appaiatus the — 
@. Kearsley and a es partly 
atte eae qpatica for binding crops, 
London. | Preven steam 
oe. - ay Og gy ey Wells- 
ville, U.S.A. 
A.M. Clark, London.| Brush backs. A, Z. Sonn, 
Toledo, U.S.A, 
W. Morgan-Brown, | Manufacture of pa) pul 
London. from straw, &c. C. and £ 
o. sna. Springfield, 


A.M. Clark, London. 

W. P. Thompson, 
Vverpool. 

E. F. Bamber, Ham- 
mersmith, 





apes for raising water. 





Dates, 


ne | Bg 


17 
20 
21 
22 
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Oct. 1, » 


"INVENTIONS PROTECTED FOR SIX 


FINAL SPECIFICATIONS FILED. 
Sept. 25, 1880.—Nos. _ rly 1276, 1305, all of the year 1880. 
1, 1383, 1396, all of the year 18380, 


28, 
29, 


” 
” 


ine, 1306, all of the year 1880. 
1297, 1299, 1301, 1303, 1310, 1317, 


1318, 


1321, 1322, 1324, 1328, 1338, 1352, 1353, 
1356, 1430, all of the year 1880 


30, 


1092, 1302, 1304, 1308, 1311, 1312, 


1316, 


1331, 1332, 1335, 1345, 1348, all of the 
1880. 


year . 
1337, 1340, 1343, 1344, 1346, 1349, 1350, 


1354, 1361, 1863, 1365, 1367, 1388, all 
of the year 1880. 





COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
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MONTHS BY DEPOSIT OF 





















































|pplications for Patents 
No. Name. No. Name. No. Name. 
a SN } now 
3835 | C, C.and S,B.J 3881 | Clark (Schol-| 3926 | McDonald 
Parker. field), (Becktel and 
3846 | Tschirner. 3906 | Horn & Bell. | Horner. 
3850 | Williams, 3921 |Morgan-Brownj 3934 |Morgan-Brown 
3851 | Justice (Stevens and| (Thorne). 
(Sackett). J. H. andO! | 
OC. Pearson). 
P. IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/7. HAS BEEN PAID AND REGISTERED. 
No. Name. No. Name No, Name. 
1877. 1877. 1877. 
8623 | Pfleiderer. 3685 | Healey. 3692 | Brooks, 
3649 | Evans 8715 | Pitt (Hyatt) | 3697 | Kennan. 
(Beecher) | 3725 | Pieper 8705 | De ape 
3689 | Salamon (Daverio). Mari 
(Truffault). | 3857 | Walton. 4283 | Clark “Sell 
3791 | Green. 3922 | Dewrance. litre and 
4049 | Lloyd Wise | 3938 | Dewrance & Riot). 
(Martini, Tan- Wall. 8686 | Lake (Rem- 
ner, and Co.) | 3667 | Dowling and ington and 
3652 | Palliser. oung. Sons). 
3654 | Atkinson, 3672 | Hammond &] 3786 | Wood. 
3662 | Ellis. Wilkinson. | 3801 | Vile, 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN AND REGISTERED. 
: 
No, Name. No. | Name. No. Name. 
1873. 1878. 1873. | 
3171 Boaz. 8248 | Stevenson, 3225 West. 
3462 Price. Ree, and | 3227 | Ritchie. 
3241 | Elsley. | Dunlop. 3255 | Wood. 
! } 











PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 














No. Name. No. Name. No Name. 

1 1877. 1877. 

3516 | Robson. 3550 | Laporte. 3 | Tidcombe and 

3517 | East. 3552 | Hickley. Millbourn. 

3518 | Richmond. 3556 | Morgan 3584 | Plate. 

3520 | Leggo. (Donneley).| 3585 | Whitworth. 

3523 Gaulard. 3560 | Mason andj 3587 | Lake 

3526 | Yates. Muir. (Becker). 

3529 | De Michele. | 3561 | Hall, Smi 3588 | Portway. 

3533 | Abel (Knight and Snape. 3589 | Lake (Brodie) 
and Bisset).] 3565 | Johnson(Car-+ 3591 Haddan 

3536 | Howard. dailhac). (Munson). 

3538 | Haddan 3568 3592 | Souter. 
(Palmer). 3571 we 4 ei iJ 3594 pene ” 
ohnson 3577 ick- 

mem (Roy). hardt andj 3598 | Darling 

3544 ogers. Starmberg). (Miles). 

3548 | Brecknell. 

















II.—Through Non-Payment of the Seventh Year's Stamp Duty of 1004. 
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Deacon. 


“ss ‘Cooper, Clarke, 
| Donisthorpe, 





and Corah. 


1873. 
3132 





Sutcliffe. 


3134 | Payne and 
Ping. 











Ocr. 8, 1880.] 
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ABRIDGMENTS OF SPECIFIC4TIONS PUBLISHED 
DURING THE WEEK ENDING SEPT. 25, 1880. 
Abridgments marked with a * relate to applications not 


proceeded 
with. The number of Views given in the Specification is stated in 


each case after the price; where none are mentioned the 
cation is not Illustrated. ; 

Where Inventions are communicated from abroad, the Names, éc., 
of the Communicators are given in italics, 
688.* Lamps: J. T. C. Thomas, London. ([Dis- 

claimer.}—This is a disclaimer and memorandum of alteration 

having reference to Patent No. 688, dated February 19, 1878, for 

‘s Improvements in Lamps.” (Filed August 28, 1880), 


476L* Apparatus for the Manufacture of at yt 
&c.: D. MacEachran, Greenock. [Disclaimer.)—This is 
a disclaimer and memorandum of alteration having reference to 
Patent No. 4761, dated November 22, 1879, for “ Improvements 


in the Manufacture of Sugar and Saccharine Syrups, and in the 
Apparatus to be employed therein.” (Filed August 25, 1880). 


4705. Wheels of Shuttles for Weaving: T. 
Rollinson, Paddock . [4d 5 Figs.j—The 
wheels are made entirely of. metal and are bored to receive a case- 





bardened axle, The engraving shows a cross section of a pair of 
wheels. The wheel B is driven on to the boss a of the wheel A, 
which is bored for the spindle C. (November 19, 1879). 


5178.* Bitters: H. Davis, Liverpool. (2¢.)—Manu- 
facture of a “ bitters” to be vsed as a medicinal or other beverage. 
(December 17, 1879). 


705. Consuming “Firedamp” and Appliances 
therefor: G. Korner, Freiberg, . (6d. 5 Figs.) 
—1. Destroying firedamp by contact with platinum, palladium, 
iridium, and other metals of the same character, heated by any 
means to a cherry red heat; 2. A lamp for consuming firedamp 
without danger. Upon the burner is a ball of glass or a cylinder 
of asbestos or of porous carbon coated with metal of the platinum 
class. The hydro-carbon vapour emitted from the oil in the lamp 
must pass into the cylinder, and from it into the atmosphere 
through the asbestos. 3. In safety lamps, in which the air is intro- 
duced above the flame, a ring of platinised or palladinised asbestos 
is placed above the flame, so that the air which supplies the flame 
must first pass through the asbestos. (February 17, 1880). 


729. Axle-Boxes for Railway Vehicles, &c.: W. 
R. Lake, London. (7. Haynes, Kansas City, Missouri, U.S.A.) 
(8d. 12 Figs.}—Relates to the lubrication of railway axles and 
other shafts, and is an improvement on Specification 3828, 1876. 
A disc attached to the end of the axle carries the oil from the reser- 
voir to a wedge-shaped scraper, to be by it removed and directed 
along a lip, from which it fallson to a tongue cast on the brass. 
The scraper is carried by a yoke, and prevented from rising too 
high by a curved bridge piece that bears against the under side of 
@ boss on the disc, and Las its motion limited by two shoulders 





or stops. Fig. 1 is an inner face view of the dise gnd yoke, Fig. 2 
a lcngitudina] section of the box, and Fig. 3 a horizontal section 
on the line zz, Fig.1. A is the disc, a the oil reservoir, } the axle, 
D the yoke frame with the bridge se E, having the ears e* to 
catch on the shoulders d*d*, Bis the scraper, //' the orifices 
having the lip /* projecting over the tongue F cast on the step I. 
The invention farther relates to methods of taking up the wear of 
the dust plate, and of avoiding the jamming of the brasses. 
(February 18, 1880), 
745. Grate Bars for Furnaces: B. Walban 

Leeds. [6.5 Figs.|—Fig. lisa side view, Fig. 2 a section, an 
Fig. 3 a plan; AA’ are strengthening ribs, joined by trans- 
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teering. The wheel Y is carried from the framing I", and is 
tapped to fit the screw on the shaft R which carries a clutch W to 
move the link motion X by the lever W'. The shaft R is coupled 
to the barrel shaft G by the clutch 8S. Fig. 3 is a sectional eleva- 
tion of a modified form of controlling géar. G is the barrel shaft 

qn into pinion P on the shaft N. 
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train of wheels a, /, /\, k, and thus changing the position of 
the wedge groove ¢, It is brought backinto the central position 
by the wheel G!! turning the shaft N, and causing the bevel 
wheels hh! to bring the wheel a to its former ition, The 
invention further relates to other forms of controlling and bridge 
controlling gear, and the five claims refer each to the arrange- 
ments illastrated. (February 20, 1880). 

and H. G. 


753. Steam Engines: T. W. Barnsdall 
Barnsdal!, Newark. (6d. 4 Figs.}—It is sought to increase 
the power and speed of steam engines by giving jproca} motion 
to the cylinders and pistons. Fig. 1 is a side elevation, Fig. 2 a 





























verse ribs, Cisa bearer with the bars notched to it, EE', FF! 
are specimens of cross joints. The hubs or distance-pieces cast on 
the opposite sides of the bars so as to break joint are claimed, as 
well as the mode of strengthening the longitudinal parts of com- 
pound bars, the curved form of the under edge of the transverse 
pieces, and the mode of notching the bars on the transverse beams. 
(February 20, 1880). : 


750. Steam Steering Engines: C. G. Y. King, 
Liverpool. [6d. 7 Figs.|—This invention is particularly, but 
not solely, applicable for actuating link motion, valve gear, and 
ordinary valves used independently of any special controlling 

lve. Fig. 1 isa side elevation of a steam and hand-steering gear 


for hand steering, and Fig. 2 a sectional elevation of control- 








plan, and Fig, 3 a longitudinal section of an The cylinder 
his connec’ by the crosshead 0, and the arms i to the 
cranks g, and is moved them in an opposite direction to the 
piston, thereby dividing the stroke between the cylinder and 
Teo” this arrangement forming the principal claim. (February 20, 


760. Motive Power Engines, &c.: E. Edwards, 
London. (6d. 21 Figs.]—This invention relates to engines driven 
by the explosion of gas and air. When the plunger c, shown in 
section in Fig. 1, rises under the action of the flywheel, it draws 
gas and air through the pipe s and the passage n into the cylinder 
until the lower edge of the opening n closes the admission port 
‘,and immediately afterwards the aperture p in the piston 


drawn in and explodes the mixture, driving the piston to the 


§ 





ig 
&gear A are the cylinders, D the crankshaft with the worm 





Se ee ee oe eee where a flame is | 


and being admitted th the 0 in the cylinder. 
a View cain a cyindiel valve  actuntd by 8 
connecting 80 as to cover one or 
The specification also includes not 











given herewith, of appliances for ‘c: the and air; 
also of a valve in a piston worked Gon een ) 
crank-pin ; and of a double valve in an external cylind 
by acam. (February 20, 1880). 


763. Traction and Agricultural 
Engines: J. and H. McLaren, . 6 Figs.J— 
1. Construction of traction or locomotive engines to allow of their 
being used for driving “ hobby horses” or roundabouts.” Use a 
boiler of the locomotive type, drive direct on the shaft, which 
turns the “hobby horses” or “roundabouts” or “ velocipedes” 


Locomotive 
[8d. 6 


gently, connect a loose bent. § pipe from the chimney bottom to 
the stump which is hollow. 2. Apply a crane of peculiar 
construction to the front end of the engine. (February 20, 1880). 


769. Coloured Im 8 : H. Palm 
Vienna. (. Schmidt, Vienna). fed, 28 Figs }~in: voles andl 
types with dovetailed , also 
ves in the paar ot the stamp, in which the 
; uses & roller ha’ 


projecting flanges and provided wise with a recess from 
which the t are inserted into the Covetailed grooves, the said 
recess at the same time also as a stop. In flat stamps 
applies roller col devices instead of the colour 
cushions. Applies roller colouring devices in led self 
moisteners. ‘ebruary 21, 1880), 


772. Fixing and Connecting Gas Pendants, &c.: 
C. R. Matthews, London. (6d. 6 /igs.}—The waste of 
from leakage in the present system of hanging lamps outside 
shop windows is prevented by the substitution, for the usual plug 
and cone, of a joint made by pressing a face on the pendant pipe 
against an india-rubber was encircling the pipe | 
aperture of tae sua Gen at tisombe th to toe 8 venta Meneeng 
aperture o! gas pipe, an lo t to take a v 
against the above-mentioned washer. A 8: r contrivance is 
used to connect the lantern to the lower end of the pendant pipe. 
(February 21, 1880), 


, nay yw Fd Rectng: 7 Bushes, Birmingham. 
8. J— diagrams show plans of the upper and lower 
sides and sections of the patent tile; a is the “sper ets of the 
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ad 
Fig.1. Ftg.2. 
Fug.4. 
z b A j 


tile, c, the weather guard which overlaps the roll ¢ on the next 
tile, f a bead to cover the edge a of the tile below, and dd two 
catches or nibs to prevent the tile sliding away from the rafters ¢. © 
(February 23, 1880), 


791. Manufacture of Gas: A. P. Chamberlain. 
London. [6d. 5 Figs.) Relates to the production of a perma- 
paved suiteble for illuminating, heating, and other purposes, by 
inj g petroleum or other gas- ucing oil or liquid into 
retorts arranged within a furnace chamber in a molecular or 
—— condition, in combination with air, gas, and steam, or 

with water in a similar spray-like condition, or with any two 
or more of such auxiliary agents. (February 23, 1880). 


794. Attachment for Trouser Suspenders, &c.: 
R. H. Bishop, Islington. [6d. 12 Figs }—Relates to a" iever 
clip buckle” wherein a * blank” is pro with levers acting as 
clips for connecting brace straps to trousers without the of 
tabs or brace buttons, and applicable also to the securing-together 
strap or belt ends. (February 23, 1880). ; 


800. Furnace Fronts, Doors, &c.: T. Henderson. 
Tranmere. [6d. 4 Figs.|—The door of the furnace and the 
dead-plate are joined togetner on a horizontal axis, so that the 
door can be ed inwards to act as a dead-plate, while the dead- 
plate hangs down and protects the stoker from the radiation 
gases thrown out from the clinker during the process of cleaning 
the fires, In ho sooming See pest aa G is the door, H the 
dead-plate turning on the shaft 1 in F and balanced 
by the spring J or by a weight. (February 24, 1880). 


804.* Grymatiparion 2 Coshon and & tus 
therefor ; C. von Buch, Oxford. [2d.] ins carbon 
ins crystalline condition from obrtain of ite soepernte 1. By 
decom posit carbon com means of a con- 
tinuous electric current; or, 2, in a fireclay or platinum ple 
r wit 


z 





of the cylinder when the gases escape exhaust port. 
Figs, 3 and 5 two passages we deat a bs glen eae 


heats together fluoride of aluminum or other simila 
carbonate of ammonia, or otber similar and suitable carbon com- 




















[Ocr. 8, 1880, 








800. T. HENDERSON (see previous page). 


Bottles: F. Mail mingham. — (24)-—Combtnes 
oO 


spoon with mustard-pot lid ; forms lid of r-box with the 
perforations in the sides only. (February 24, 1800). 

Machines: D 8S. Newson 
ioymakin mounted on two running 
loosely a bevel wheel, that 
a short longitudinal ft mounted on the 


to the bar and set at an angle to 
ine of traverse of the machine, and supported in the sockets 

sp’ Traverse motion of the machine causes the rakes to 
reciprocate and lay crop properly. (February 24, 1880). 


. Frames for : A. 
aSOt. Fryenes ore Orinsing, Ones) A. Tapeunece. 
cots of interlocking le pieces. (February 24, 1880). 
808." Ships . — in : 
T. Britton, Sunde: d.)—Fixes | tudinal bulk- 
heads in the hold, so as to divide it into com: ents, - 
heads being fixed di ly between the bilge and centre of 
ship. (February 24, 1 
Service Val .: W. Ross, Glasgow. 
—Relates to im «18 on former 


ed, 9 Figs. specification. 
ey Fever 5, 1877, for valves for delivering uniform ym | 
of water, at each action. inverted cup sucker } fixed 

the hollow, spindle B B' by a collar, the u 


ies be’ ttached to a weighted BN oe x; 4 ~ 
ges a a cap B". m is as 
follows: When the cord ¢ is pulled the cup sucker is collapsed 






np? - »), 


GD 






“WIEST A: 
ysth Wlddltlsdl ste 


causing a partial vacuum in the chamber A', which lifts the valve 
@ off its seating, the water flowing as shown by arrowsat Z. The 

in of water through a small opening Q in the upper part of 
ex is closed 
é may not 
of the valves for seyeral purposes, 


Sll. Solitaires, Studs, &c.: F. H. F. Engel, Ham- 
burg. (6d, 4 Figs.}-—A_ fastening for coltairens studa, and 
battons, of acylindrical bo:tom part with flange and 
upper rim, and having a recess at its op ene. Oe wee closing 
part consisting of a meta! plate carrying the head of stad, &c., 
and furnished with a projection at bottom, a hinged, partly slotted 
plate and a spring. ( 24, 1880), 


<p lente ort paul com with curved slots and sliding 


“actuated by inertia and momentum,” and 
for steam 





to prevent too oo movements from the action 
A modified form of governor is shown for engines 
in two directions. (February 24, 1880). 
.* Securing the of Railway Wheels: 
F. C. Glaser, Berlin. (/. Melaun, Kénigshutie).—The tyres 
to the ring so as to prevent their loosening by 
extension, or off in case of fracture by the means shown 
in the drawing. A is the tyre, B the spoke ring, Ca dovetail ring 
sprung into its place, D a solid filling ring secured by the outer 


| 


LW 


IS 
2x 


ae 


edges of the tyre and spoke ring, being turned over it by hammer- 
ing. (February 24, 1880). - 


\ 
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817. Velocipedes: W. Hillman, Coventry. [5¢. 
7 Figs.)}—This invention relates chiefly to tricycles having a large 
driving wheel and two  friding wheels, and consists of an improved 
treadle mechanism and a new method of supporting the guiding 
wheel on a stud or dle pro; @ vertical] rocking shaft. 
Also for a child's tricycle with an advantageous arrangement of 
treadle mechanism and ; and lastly of a novel method of 
attaching a lamp to a velocipede. (February 24, 1880). 


818." Warming, Ven 


Rail- 
way 5 . eee 
Dalidet, and Nicolau, Lyons). [2d.} 


A system of ventilation by hot 


or cold air supplied through pipes from a jal carriage; also 
heaters ge 3 hot water or steam from a boiler, or from the 
locomotive. (February 24, 1880). 

819. Lifts or : A. M. Clark, London. 
(B. Slusser and W. H. C. Goode, Sidney, Ohio). (6d. 5 Figs.)—A safety 
clutch, notched to receive the le-bar, and connec: by levers 
with the draught rope. A com doors opened and 


nation of tra 

closed by the cage, and held up by a bifurcated bolt moved by off- 
setting projections and rollers on the platform frame, as shown in 
the drawings. (February 24, 1880). 


820. Rails: G. Truswell, Batley. [¢d. 2 Figs. 
The rail D consists of one solid piece with head, f ent ar 


flange on both upper and lower surfaces. For use on tramways it is 





carried on a chair H, and secured by a key G. When the upper side 
is worn, the rail can be reversed, and the under side used in its 





place. (February 24, 1880). 

821. oward and 
E. T. Bo [Is. 4d. 23 Figs.)—This patent 
relates to im ents fe sheaves of 
grain with string, wire, &c., and may be regarded as one of a 
series e same in certain modifications 
and improvements in the binding mechanism described in ifi 


cation 3726, September 20, 1878, and contains five claims 

(1) to the m of ac e binder arm; (2) a peculiar wire 
twisting and cutting device; (3) an im 

and cutting device; (4) the combination for actuating the binder 
arm, compressor, and knotting and cutting devices ; (5) the device 
for drawing up the lower knot above the table after each sheaf is 
tied. (February 24, 1880). 


822.* Tapor Cock: R. Ashton, London. (2d. 
Consists of a conical pl 2.F. ay ee 3 
joint being made by a er socket. (February 25, 1880). 


_ 824. Manufacture of Hooks, Per nines, 0. ©, 


Norton. trod. 44 Figs. ny 


united by a collar cast 
formed upsetting 
cow 


. and ts 
ee ee (February 
825." A us for Dieting | T. F. Flannery, 
London. (J. A. L. Irving, Chili). (24.)}—The circulating water 
is delivered to an exhausted 
heat. (February 25, 1880). 





826. P:oducing Patterns upon Fabrics: J. 
Neave, Le [4¢.}—The fabric is drawn over a roller 








the desired 










positions used for the c 
25, 1880). , 


830." 
of gases under 


the crystalline 
disruption 


832. Elec 
5 Figs.)—Air is 





The shows @ ve 
descent p. The globe A is 
con 


rounded by a liquid, 
joint. (February 25, 1880). 


and Cocks: A. 


card, 


taining the inking 
guides E E are adjustable to the shape of the bottle. 
(1) printing labels on bottles by roll 
(2) the combination of Kw peer y as illustrated, and (3) the com- 
6 and the colouring matter. (February 


Crystallisation of Carbon: 
Oxford. (24.)—This invention is based on the property 
high pressure of dissolving solids, and is applied 
to the solution of carbon in carbon dioxide gas, and its deposition in 
state when the pressure is 
applied. (February 25, 1880). 


tric Lamp: R. T. D. Brougham 
excluded from the lamp by surrounding it wholly 
or partly by a liquid contained between two vessels or envelopes 









in high relief. A quick! 
, teagles, emery, pumice, or othe. 











laims 
them over the inked pad, 


: Carl! von 


diminished or electrical 


(6d. 





rtical section through an André incan- 


cemented to a ring g, and is sur- 
in the saucer forming a liquid 


Vernon Hackney, 


[6d. 5 Figs.) A cock casing (as shown in section) 
mission 


Middlesex. 

has a hole ¢ for the ad 
which is screwed into a cap 
valve to suit the seating /. 


of a valve spindle, one end of 
the other is fitted with a turned 
en the cap a is pressed the valve 








Oct. 8, 1880.] 
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provement on Specification 2540, 1877, and relates to the applica- 


tion to rotary machines of a movable water pipe jetsand 
a stop-cock, so arranged that by the motion of a hand the 
jets are automatically projected into the bottles arranged radially 
round a drum. An appliance for revolving the drum is 

to the same handle, which may also operate a number of brushes. 
An adjustable guard prevents the bottles falling from the lower 
side of the cylinder. (February 25, 1880). 


841. Manufacture of Boots and Shoes and 
therefor : 8. 


Apparatus ior: W. R. Lake, London. (Z. 4. 
Pratt, Chicago, U.S.A.) 7 13 Figs.]—The invention consists firstly 
of an improved mode of making boots and shoes by depressing or 
channelling the inner or upper surface of the outer sole, so as to 
leave its outer edge higher or thicker than the body of Lem | 
the upper to the sole with its lower edge turned out an 
placing a detached welt on the top of such outward turned upper, 
and then securing the sole, upper, and welt together. Secondly, 
of an improved welting, by taking strips of leather of the 
proper width and —— stitch, or awl gauging holes 
through them at uniform distances. irdly, of an go 
skeleton clamp frame, furnished with movable jaws. these 
points are illustrated. (February 25, 1880). 


842. Producing Electric it: A. M. Clark. 
(L, J. Boutetlloux and W. Laing, Paris). (6d. 8 Figs.}—The electric 
arc is always maintained of the same length by allowing one of 
the carbons to be pressed by its own weight, or by special mechan - 
ism, against a non-conducting or an insulated core inserted in 
the centre of the other, and which is gradually dissipated during 
the consumption of the carbons, The electrodes are held in split 
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tubes, screwed on the outside and compressed by a nut. Figs. 1, 
2, and 3 are sections of a carbon holder, in which g is the carbon, 
Athe split tube, and/thenut. Fig. 4is a section of the carbons, 
in which e is a stick bored to receive the non-conducting core /, 
and g is the opposite carbon resting on it. Fig. 5 is an elevation 
of a lamp with horizontal carbons, arranged to maintain the 
luminous focus in one position. (February 25, 1880). 


843.* Safety Guard for Circular Saws: E. R. 
Dale, Wootton. {[2d)J—The guard is lifted in front of the saw 
so long as the weight of the timber acts on a cam projecting 
through the table. (February 25, 1880). 


844. Pumps for Liquids or Gases: A.M. Clark, 
London. (G@. H. Felt, New York, U.S.A.) (6d. 1 Fig.]—Relates to 
improvements in pumps, by which what is des ted “ air clear- 
ance’ in the pump cylinder is avoided. The ends of the cylinder 
are charged with a quantity of water sufficient to fill the clearance 
opaems, which water is returned at each stroke to a reservoir, as 
shown on the drawing. The ducts A A! o into the sides of the 
cylinder a at points behind the piston en near the end of its 
stroke, and communicate with the reservoir h; dd are the suction 
valves, gg the discharge ports. which are all of the usual form. 
The check valves B B! control the admission of water. At each 
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stroke of the pump piston small streams of water enter the 
cylinder, which not only serve to keep the clearance fully charged, 
but act by pressure on the return stroke as an a' to the 
steam piston. (February 25, 1880), 

845. Looms for Weaving Looped Fabrics: E. 
Hollingworth, Do ¥ (6d. 3 Figs.J)— 
The object of the invention is to produce an interval of in 
looms for weaving looped fabrics, such as imitation sealskin 
allow. of the introduction and withdrawal of the ,wires for 
hyey phe Fig. lisa back view of the loom, showing B and 
C the Fee pase pullers, ond Bi, Fig. 2,a ring wheel, 
sleeve running loose on crankshaft. The ring 
lug or finger ¢ that can engage wi finger e clu 
sliding on a feather attached to the crankshaft. The clutch h is 
controlled by lever K held by the spring M, and further actuated 
by a roller running against the cam J, which is turned by the star 


wheel I.’ At each revolution of the loom the star wheel I is 








K, pull the clutch / out of gear with the wheel E, thereby stop-]. 854. 


which con- 


the loom, but not either the or star 
ution of the cam the spring 


tinue to work until by the further 


Fig.1. 




















M can put the lever K into its old position and set the loom in 
motion, (February 26, 1880), 


847. Production of Collodio-bromide of Silver 
Emulsion, &c.: J. H.G. Wolfram, Dresden. [4¢.)— 
Relates to the preparation of a modification of bromide of silver of 
very high tiveness in collodion by the formation of bromide 
of silver in the presence of sufficient quantities of liquor ammonia, 
and also to the pre) tion of dry angi meg Tposes 
by the use of collodio bromide of silver, (February 26, 1880). 


849. Dynamo-Electric Machines: H. J. Haddan, 
London. (C.F. Brush, Cleveland, Ohio, U.S.A.) [6d. 8 Figs.}— 
This invention has for its object the adaptation of dynamo-electric’ 
machines to variable external conditions of resistance, without 
variation of their speed, but by varying the intensity of the 

tic field according to the requirements of the wor 
circuit either by shunting from one or more of the inducing 
magnets a portion of the current, or by diverting it from a suitable 
number of their convolutions, Fig. 1 represents a portion of a 
dynamo-electric machine, provided with a manually adjustable 
resistance, round the field magnet circuit; Fig. 2 represents a 
modification of the same to work automatically; Figs. 3, 
4, and 5 show other similar modifications; Fig. 6 represents a 
field magnet coil adapted to have various portions of itself short 
circuited; Fig. 7 @ modification of the same; Fig. 8 a helix 


i 
‘| 











adapted to have various portions of itself cut out of circuit. In 
Fig. 1, AA are the magnets, BO the commutator brushes, P N the 
machine terminals; a, 6, c, d, e resistance coils connected to the 
metallic studs a', d', cl, d', e'; D is an arm electrically connected 
to the brush B, and capable of being joined to any of the studs 
at, BI, cl, d', el, whenever it is found necessary to shunt a me ¢ or 
small quantity of the current from the ——— In Fig. 2 the 
shunt arm Dis o automatically by electro-magnet E 
and a spring E. Fig. 3 shows the resistance coils replaced by 
carbon discs, whose resistance varies under the varying pressure 
of @ magnet, and Figs. 4 and 5 are modifications thereof. The 
inventor claims the arrangement whereby the field electro- 
are excited wholly by the main current, and suitable mechanism 
for varying the magnetis' effect of the exciting current 
to requirement, either by shunting or diverting the 
— t from a portion of the “ field of force” coils, (February 26, 
). 


850. Applications of Silicate Cotton or Silas 
Wool: D. London. [6d. 15 Figs.|—For curative 
appliances and non-conducting food vessels, also for — 
steam pipes, heated chambers, and for walls and partitions o 
buildings. The wool may be stitched or cemented on to canvas 
or other backing, “yf — into the space left between double 
walled vessels, &c. ‘ebruary 26, 1880). ° 

85L* A tus for Recording the Speed of 
mavetes. : F. Alcock, Gheshire. (24.)—-A 
pointer, controlled by an apparatus > 5, soe . 
governor, presses a travelling band, urnishes 
graghie toso ou ot ee sane 0 apaet. February 26, 1880). 

852. Banker’s Cheques, &c.: D. H. S. Brown, 
London. [2d.}—Upon the cheque is printed a column of 
numerical re tens of 


hi , tens, and units; against each of these signs is a row 
of Arabic figures from 1 to 10, and each figure is surrounded by a 

of orations, The signature commences te the 
h of the cheque to be written, and all figures 
ment in the amount are pushed out and obliterated, 


(February 26, 1880). 


~ $+ ieee central inspection chamber. (February 
855.* for Gas: C. L. Clarke 
and J. » fi The gas is ignited by 


signals is fixed close to the rails near the distance signal, 
meer papery pnt dooce Pogmermipe weedy hang -o 
signal ould a train vance, one its 
1 wl cocoa tha inves, and throws out a r 
upon the rail. On the other hand, if the signal is open, the lever 
when depressed by the train does not throw out a 
detonator. (February 26, 1880). 
G Cc. Causley, 6d. 9 Figs.}— 


MOO 


and D is an external cap attached to the sash by wood screws. 
Fig. 2 shows the application of the patent to the end of @ roof.. 
Fig. 3 is a section of a sash-bar showing the use of the 

piece G to raise one pane of glass, 80 as to project over next. 
(February 27, 1880). 


858.* Heating Apparnine applicable to Chim- 
neys: 8S. Suchet, Vassy, France. [2d.]— Relates (1) to 
the use of an anterior plate of sheet iron, and (2) of a bottom 
divided into compartments in which cold air circulates, and being 
heated rises into the apartment, (February 27, 1880), 

859.* Lamp Burners: H. J. Haddan. London. 
(S, N. Wolff, Cassel.) oe burner has two concentric 
ene ameecie land one flat wick. (February 


Green, prices, Od PRslatse to th inogrporaton of as 
6 
and copper gauze with clothing, February 27, 1880). 
. 861. Refining Saccharine V Juice, &c.: 
W. Spence, London. (4. Moravia, and 
F. Teich , We gst dt, Silesia). [4d.)—Relates to a method of 
Sevkbts cl shumien pooped ness. apelin powiiee, sotabette 
ts) rom ic 
Poid, and sulphate of alana: or from phosphoric wa and 
hydrate of alumina mixed together in water. Another refining 
agent is prepared from the residual powder left from the manu- 
This material is wash 











facture of prussiate of potash. ed, then 
heated with acid, and finally washed résult being a 
black powder, which essentially contains d animal 


Staves: W. 


M own, and B. B 

U.S.4. (6d. 5 Figs.)\—The object of this invention is to hollow 

the insides of staves, and to leave the ends of the necessary thick- 

ness, and consists of a suitable bed, cutting apparatus, and feeding 

device in combination with an inclined for regulating the- 

depth of the cut and its distance from the ends of the staves. In 
dra’ His the. bed, H' the inclined bed gerade ern 


the wing 
screws I l', MM! the cutters, J'J* the yielding hol wn 
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308 ENGINEERING. [Ocr. 8, 1880, 
G. Pearce, Islington, and E. , that has a ring or armature of soft iron carrying coils of wire, and | the signal has come, and at the same time in motion 
(4d.]—The ordinary paper mould is | aims at the substitution for the large field magnets, at present in | alarum driven by a spring common to all the num! ra, (February 
between a hot bed and jayers of blanket, instead of on | use, of ay ayn nyt small electro or permanent 28, 1880). 
the types. (February 27, 1880). covenaed Feeeeeanee Co eon te ie 879. Machines ; F. Wirth, Frankf 
Apparatus for Manufacturing Types: J. coils both “ longitudinally transversely.” : ® | the-Main. Bunzli, Uster, Switzerland. 
Hepburn. 13 Figs.}—Relates to » machine for cast- | 8¢ctional elevation of fn aes Seen & eee. A ae me. Sen tapeeenaakinllied iaonan ws pep hoste inten 
and types. In the melting pot is a pump carried by © diss cm tho shat ¥. The coils of wire B have meal, and sorting into different d of fin a consiatain the 
with « specially valve which forces s jet of the molten | F*irenities Brought out and connected to commutator: | cylinder and beaters, the method of adjusting the bearings, and 
metal into the mould at each stroke. The which forms , I* are the fleld (termed tion saddle | ariving the drum by @ universal joint or carrier, and the means of 
the front of the mould, is mounted on a pillar, and can be adjusted ), and their essential charac is that they are regulating of the drum; Fig, 1 is a section, and Fig. 2 a cross 


Saishine of wertid to thon and ers So ~~~ be 
types, an ) to com! ion of t 
and type-moulding apparatus as described. (February 27, 1880). 
866. Machines for Making and Collecting Hay: 
Ww. N. and W. Mather, Newark-on- 
Trent. [6d 6 Hest end relates to an improved form of horse 
own in .1 and2. Upon the A are mounted 
the carrying wheels having the ratchets OC on the inner side of 
their naves. A continuous bar D carries the pawls E which have 
an angular motion on the bar limited by stops. For putting the 
pewls into gear a lever H is pivotted on the main lifting arm I 
of the vy frame. It has two projections, the lower one bear- 
ing on the short arm K attached to the pawl bar B, whilst the 
other projects to receive motion from the locking links L when 





they are depressed to unlock the rako, so that the paw! bar D is 
partially rotated, and the ty E allowed to fall into gear 
with the ratchet ©, as shown in dotted lines, Fig. 2. In Fig. 3 is 
shown an improved thod of attaching ratchet wheels to the 
carrying wheels by providing them with internal ratchets C into 
which the pawl E pivotted on the naves D engages, so that the 
fo ward motion only of the wheels can be communicated to the 
ratchet wheels ©. An improved form of stripper is introduced, A 
farther part of the invention relates to 8 for protecting the 
working parts of the machines, (February 27, 1880.) 


868.* Con or Checking Warrants, 
Ez. Brussels. [2d.) — By 


Shares, &c.: 

printing, on each row of coupons or like documents, lines of colour 
to form a distinctive mark, commencing at the lowest row with 
one, and increasing by one, each row until the fifth, when one 
broad line is substituted ; the sixth row to huve one broad and one 
narrow, and soon, or any other combination. (February 27, 1880). 

869." Machines for we Knives: W. 8. 
Guinness, New York, U.S.A. (2¢.}—Consists of two rolls, 
tapered or cylindrical, pressed together by springs, so that the 
space between them may assume a wedge-shaped, or taper, form 
during the passage of the knife. (February 27, 1830). 

871.* Apparatus for Cutting, Grinding, and 
Polishing: J. C. Ramsden, Hampsthwaite, York- 
shire. (4¢)—The grinding is done by rollers covered with steel 
rods, or wire, of square or other section twisted longitadinally, 
and then formed into helical coils and interlocked with each other 
to form cutting edges, The rollers are run at a high speed and 
supplied with emery. For polishing yarn a roller running in a 
trough of size is used. For cru and grinding cereals a 
graduated series of rollers is employed, some of which have their 
interstices filled with a — made from sand, carbonate of 
lead and soluble silicate. (February 27, 1880). 


872. Magneto-Electric and 
Mochines: D. G. Fitzgerald, Lon 





0- Electric 























always curved in direction tramsverse to the axis of the 
magnet, whilst they are also sometimes curved in the direction of 
this axis, and, in the case of electro-magnets, are surrounded by 
coils of wire, every turn of which is partly convex and y 

of the wire is reversed at two points diame- 


as 
trically te (see Fig. 2), to produce o on each side 
of the . Owing to the form of the ring A, interstices are 
often left between the erent coils at their outside edge, and 


ils 
collected by springs o o', fixed to the bar P carried in the 
. Rings and magnets of various sections, besides those illus- 
1880), herewith, are shown in the specification. (February 28, 


873." Safety Valves: T. Adams, Manchester. 
(4d. 1 Fig.)—This invention has for its object the construction 
of two or more valves so that they only require one 















We N 
















column C, one spring S, one pintle P, one spindle S!, The point of 
the spindle 8"! bears in the crosshead H, 1} in. below the plane of 
the seats of the valves V and V'. The gland ring G prevents 
access of steam tothe spring which can be compressed by the nut 
Nl, (Pebruary 28, 1880.) 


874." Decora Perforated Sheets of Metal 
and Wire Gauze: T. H. Rees, Lambeth. (2d.j—The 
metal is varnished and the design printed on it without filling up 
the perforations. (February 28, 1880). 


875." G . Calendering, and Finishing 
Cotton Goods: est de Pass, London. (La Société 
Hinaut et Compagnie, Paris). [2d.]—This relates to zing cotton 
goods having a design in relief, such as piqués. e@ fabric is 
calendered, and the relief is restored in a breaking machine. 
(February 28, 1880). 


876. Manufacture of Openwork Fabrics: B. J. 
B. mi London. (Madame Courmont, Lyons, France). (6d. 
2 Figs.|—The warp threads are zig-zagged and tied together at 
intervals by s fine continuous thread twisted round them. 
(Febraary 28, 1880). 

Machine for Extracting Water from Cloth, 
&c.: W. Birch, Lanc » [6d. 9 Figs)J—A 
hollow shaft or spindle is used for continuously extracting liquids 
from fabrics, by which a twisting or wringing action is imparted 
to the material. The cloth F im rope form is passed through the 














part a w or twis 
the water is extracted. (February 28, 1880), 





This ix-vention relates chiefly to that class of electric machines 


mechan- 
parts soas toexpose to view a number indicating whence 


X; the inlet A delivers the meal or “ middlings” into 
& perforated cylinder B, where it is acted upon by the beaters S, 
Fig. 3; the meal passes through the perforations and the husks 








escape through outlet E, The bearings G H have trunnions on 
which they can turn, and A is adjusted by the screw K. Motion 
is given from pulleys mounted im fixed bearings M N through a 
universal joint or carrier. The friction roller O regulates the 
speed of the drum. (February 28, 1880). 


880.* Indicating and Recording the System of 
Ventilation in Mines: H. Johnson, West Bromwich. 
(2d.])—A plan of the mine is provided with movable metal indi- 
cators, carrying letters or symbols, showing the positions of all 
doors, regulators, or brattices, and with variously coloured threads 
marking the directions and lengths of all ventilating currents. 
(February 28, 1880). 

881.* Bre Small Arms: D. Bentley, 

ton, (2¢.]—Firearms known as drop-down 
gans, are to be improved by the use of lengthened internal 
hammers combined with new holding and sear mechanism, per- 
mitting of an easy “ pull-off.” The invention further relates to 
reducing the strength of the main springs of self-cocking guns by 
stepping the short ends of them on « lever which is free to turn 
when the breech ends of the barrels are lifted. (February 28, 1880). 


882. Rotary Fans and Blowers: W. Smethurst 
Bryun, Lancashire. [6d, 2 Figs.)—The blades ‘or wings of 
a fan or blower protrude through the | aa oJ of the drum at the 
required time to produce effect and recede so as to reduce 
their retarding effect as the drum rotates. The casing E can be 





a ee 
SY 
a, 


| a 
ut 
: i a : 
iad 
brought at one point g close to the drum A to prevent escape of 
the air or fluid. The drum A rotates on shaft B,G is a fixed 
eccentric having a loose collar H, upon which is pivoted the arms 
of the blades or wings K. When, therefore, the drum revolves the 


arms follow the eccentric and cause the wings to recede and 
protrude as desired. (February 28, 1889). 

° tus for Securing Bottles in Bins, 
&e.: A. borough, Londoa. [2d.)—A frame of bars 
capable of sliding vertically, or horizontally, prevents illicit 
access to the bins. (February 28, 1880). 















884. Treating Maize, &c.: E. Edmonds, London 
(F. Camus, Paris, France). [6d.]—Relates to a new application of 
sulphites or bisulphites of lime, soda, and other substances for 
soaking the grains of maize and other cereals, previously to treat- 
ing them with an acid, whereby the nascent sulphuric atid is 
disengaged from the interior of the grains for the purpose of 
bleaching and disintegrating them, so as to facilitate their 
mechanical treatment for the separation of the starch and oily 
germs. (February 28, 1880). 

.* Producing Motive Power and Lig 


885 
Electricity: J. 
this i i A Ry duce motive power from wheels wound with 





Electricity: C. 
has a continuous 


or vibratory motion 
material, th generating electric currents in them, which are 
ceunened tx tas tied pomae, (February 28, 1880). 

888. Steam Chests for Hot Air Drying: A. 
Winward, Accrington. = 3 pees Tt 
pressure steam [ rposes of drying 
reeeeenioe ter tae ot flat steam chests of rows of tubes cast 
together, with or without webs. Fig. 1 is a cross 


i 





section, and Fig. 2an elevation of the improved chest, sh 
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unds: J. P. Ri . B. relating to the general construction and the com- 
e ug.7 om, New ) Bag Kent. [6¢. 2 s.J—Relates firstly to | bination of the guard tube, die slide, a ee eae oan held 
pe manufacture of ammonia by passing air water vapour through | up by the springs; placing transverse guides for the inking 
e carbonaceous matter un ing combustion in a furnace, roller in the external guard tube, and the recording apparatus, 
collecting the fumes; and, secondly, in the construction of the | (March 4, 1880). 
~_ 
6 rating Sal bn ae Tater etiae yt Mae's | 67. Manutoture of Coat Tar Products: & 
cells a! 6 o 3 
fom arranged in steps, an iron Gate in the calenls peonbuen eaten Clift, Conway. [2d.]—Relates to the use of carbonic acid for 
@ ee Sie eerie Bre ones Se doe 2 | est cons anche ea or a egies mee 
mits a of air. e fumes are drawn thro’ 
(@) poy an we & P bubble ar the liquid in the calla G. 1 amaied the sulphates or chlorides of their bases. (March 
| e ncaa is are drawn off by stop-cocks K. (March 1, 
e 970. Lubricati: the Bearings Marin 
e 
aN 902. °C. Mewburn, London. tchell, Giasgow. 4 Figs, )— 
(2) (C. T. Seidel, Secon). eas Figs.}—The oven is heated Uses for bearinge, &6., @ lubricant “yen gn we, P 
ot b by a fire above it, connec the chimney by = upper and lower | tilled, or condensed water, and oils or other coahicy lu’ ant, 
(ay flue, separated from the oven ose of non-conducting preferably in the proportion of one of oll to three of water. 
loll material Le yurving thickness to " cqualioe the heat in ae an two sets of vessels Weng » tie eikeren 4 = iy 
g verying esetien acl form, “(Qlareh 1, 1880), “Pee saci agerneas> stuntaneeuaty moasured or ropulat guts (March 5, 1880). 
© OF. acm 917. Manufact 971. Soli Shirt Studs, &o. 
FA fi “--- ure of Condensed Milk: W. R. 
+ Klebs, Prague, Austria), [4d.)—The milk | and #)—The stud is 











tubes aa joined at their ends by the short oF te 66; ddare bolt 
holes for fixing the chests. (February 28, 1 

889. Watches, Clocks, &c: E. Wright, Northamp- 
ton. (8d. 7 Figs.|—Relates principally to winding mechanism 
for clocks, &c., with “going barrels” (é,¢., barrels in which the 
apparatus is kept going whilst being wound). The object of the 
improvements is to prevent undue straining of the posts in wind- 
ing, &c. Fig. 1 shows part of the end of a “‘ going” barrel, <—s 2a 
disc having a spiral groove F with a number of turns equal to the 


Fig. 2. 








required revolutions of the barrel, Fig. 3 is an enlarged view of 
the boss of the disc. When the barrel arbor is turned, a stud B' 
enters the spiral groove, and prevents its turning back. The 
operation of the ratchets, and clicks, and accessories are too intri- 
cate for a brief description. (February 28, 1880). 


890. Desiccating and Sat Sewage, &ec.: 
A.M. Clark, London. (Louis Pommeraye, Paris.) (8d. 11 Figs} 
—The injection of hot or cold air into sewage matters by a 
hollow mixer, is used for effecting their desiccation. The air per- 
meates the matters to be dried, and abstracts the moisture in the 
form of vapour. The desiccating apparatus consists of a herme- 
tically closed boiler a. The hollow mixer has a number of tubular 
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stirrers ¢. Motion is given by the bevel gearing h j, when the 
stirrers revolve air from the reservoir r passes through the hollow 
shaft } and tubular stirrers ¢ into the material being treated. The 
contents are discharged in the vessel a. The ap; tus may be 
provided with a false bottap. and steam adinitted aro ugh the pi 

‘. In manufacturing sulphate of ammonia, a column is added to the 
apparatus for condensing vapours insufficiently volatile to pass 
into the condenser. (February 28, 1880). 


896. Manufacture of Ammonia and its Com- 





iaigic 


[Nes 





(2. 
is evaporated to one-fifth of its volume, then mixed with a salt of 
benzoic acid, by preference, benzoate of mee 18) eer finally 
stored in hermetically sealed vessels. (March 2, 1880 


920. Hydro-Pneumatic A: ~ as om o-. 
tinuous and Automatic Wor'! 
H. Palm, Vienna. (C, A. Mayrhofer, Vi 6d. 6 ay eo ie 
Compressed air is supplied to one or more y 8, under the 
regulation of a standard clock, ya the purpose of winding them 
7 and correcting them. The air is compressed by the admission 

water from city mains or other sources to a cylinder furnished 
with an automatically acting float and slide valve, which alternately 
fills and empties it. The admission of air to the winding up 
mechanism effected by a three-way air valve, worked b . 
piston to which air is admitted at each revolution of a cam. 
winding up mechanism consists of a paddle wheel dipping im 
mercury and actuated by compressed air. When the weight has 
been raised sufficiently it pushes over a lever and cuts off the air. 
The clocks are adjusted to correct time by an air cylinder and 
piston which push, at iodic intervals, a wedge-shaped piece into 
a forked lever on be d shaft, and ‘bring it exactly to a zero 
point. (March 2, 1880). 


921. Apparatus for for Ve 
: J. W. Meacher, he ag (ed. 12 P94 
—The rod is vored by tubular recesses in two brackets. 
prevented from mo endways by one of the recesses being 
“blind,” and by the other having its outer aperture closed by a 
movable shutter. (March 2, 1880). 


939. Caps for Mine 
London. (£. F. D. R 
priming is employed for blasting p: 
without the employment of a light. 


ieri, Paris). a Sree A cap or 
s, which can be exploded 
. 1 and 2 are longitudinal 


Gp amaaanreoieaan: iadibay . 
aennes) RSS 


IS STORRS TY 





sections of the oppanie at right angles to each other. A copper 
tube a admits at 6 a rod which has a serrated end d. An internal 
_ e contains Bhar g, end is surrounded by a card tube /. 
king h of sand, stone, or pag powder vents the egress 
2 _ The tube a is mounted on a card cylinder & of suitable 
length, this contains a central quick match 7. The cap is fixed to 
the blast hole, and the firing rod is pulled by a cord, whereupon 
the serrated end ignites the fulminate by friction, and ‘the flame is 
conducted by the match to the charge to be exploded. (March 3, 
1880), 


951. Embossing Presses: vege Mt London. 
(6d, 4 Figs.}—This invention is for Leesan embossed stamps 
on documents, and the object of the improvements is to secure an 
accurate record of the number of stamps impressed. Fig. 1 is a 
longitudinal section of the e, in which B isa crank-pin 
moving the plunger O, to which is attached at its w end the 
hanging lever D, whose hooked end d enters the die sliieG. The 


shown in the drawing) than to the die slide, and this stroke is 


“by, 
y 
ZZ 


ROLE 


CITADEL TOIEL LEA» 


MVQVGA AAA 


SS 


guard tube F has a longer stroke given to it by a pair of cams (not 1 


engaging 
back part, and combined with the hollow stem of the front part is 
ring rod for giving the snapping or — action to said ears’; 
Pe combined with the tube containing the loc slots are hollow 


ribs for the ears to the locking SS ormer having to 
through a slight angle to be fastened or released. 

(March 5, 1880), 
1017. for Wheeled Carr : W. Fleet, 


iages: 

Bal Worcestershire. [6¢. 7 Figs.}—Kelates 
fo ellipc or other spiags for road and railway carriages. Makes 
each side of a single steel plate having along the middle of its 
ouler OF convex face a solid bead oF rib. (March 9, 1880), 


1085. Rimers: A. Coventry, Salford. [4¢. 6 Figs.)— 
= er. flutes in the rimer are made at an angle to its 
inclination such as to tend to force the 


being 
~ ate out of rae hole when rotated in the proper direction. In 
Fig. 2. 
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some cases the rimers are made hollow without ‘shanks, and are 
turned by a handle fitting inside them. Figs.1 and 2 are elevations 
and plan of the rimer, in which a is the fluted Part, a’ the shank, and 
ba tabular wrench with cross handles, Figs. 4, 5, and 6 show the 
shell et in elevation and section. (March ii 880). 


‘Machinery for Manufact' But 
eG. L. Aston and A. Hames, g 
18 pes tes oy essential feature of this invention, applica’ 
among other uses to the manufacture of buttons, is a m 
contrivance to “ convert ae motion into a number of 
circular hal motions.” 6 effect is foaony ned * } aneies 


by making inclined or curvilinear 2 She peaness 
gear with a roller fixed upon UF pment lous Hover. 
are traced so as to ry the requi ts the renege 
ateach stroke with the necessary intervals of root aa eee 


a a number of dies into operation in succession. (March 8, 
). 


1186. Construction of Cooking 

Falkirk. [64.6 eee object of the in Deume: 
arrangement, es en hood or ue, 8 

on the hotplate \ with end in the chimney flue. When 
drawn forward it penstren the smoke from the fire, exposed by the 
temporary removal of part of the hotplate, and delivers it to the 
chimney. (March 19, 1880). - 

1534. Water-Closets, &c.: W. Smith, San Fran- 
cisco. [6d. 12 Figs.|—The object ‘of the invention is to discard 
the use of pans, gates, &c., and to construct the outlet of closets 
in the form of an inve syphon, sufficiently plevptedins te he 
filled when the water stands at the proper height in the 
The contents of the closet are ejected by an intermittent Fd nt Ke of 
water, which first washes the basin, then, as a jet, clears the 
syphon, and lastly seals the gas trap. This is” effected 
controlled by @ peculiar construction of valve shell, in which a 
= a regulates the admission of water to several channels 


or double valves a specially 
designed < over! ne wat. It is Sa exhaust the 
effluvia from the closet by an ejector work: Jy fed ok water. 
There are six claims relating to the details 

ag ee tanks, and two to the emmuvia Sou’ (April 14 


ons. Railway Buffers: W. Tijou, London. [10d. 
46 Figsj}—The im ement consists in the combination with 
ring railway 

onaae or inside of ry 
tain the plunger and 5) gl eR eadignes gh gute toe 
thrust and recoil of the @ case 


u 








1605. St ene ney Watches, &c.: H. A. 


with either 
show the bas er eaciovs since, having 
justing the hands to any desired point. 


gaat 
poy 19, 

















different | 
L Binding ‘wires: 
tosother GH’ La PR (6d. 4 Figs.) A> 
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ANTIMONY Ork (per ton) 
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sar oor 





CASTINGS TYNE AND CLEVELAN 
(per ton) 
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Inom Orgs (per ton) — 
Red hemati 


Inom Pra (perton)-— 
Barrow he. BD caasqececsecase 
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an 


nw 


ee 


328 
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Ow 


PHosPHOR Bronze— 





io 
w 
an 


QUICKSILVER (per bottle, 

SORAP (per ton) .........-+.0++ 

SP&SLTER (per ton)— 
Silesian, ordinary ......... 


zs 





eonoosSSoooce 


Coase occ aoem™ eoocoeccs 
ecoceooec e000 0 







STEEL CASTINGS (per 
Hydraulic cylinders in 
the rough not to ex- 
ceed 6 ft. in length, 


CHAM COBS M0000 og” oo owacces 





eceaand 











coos 
ecoof 


Holders-up for rivetting 





° eoop 





Srex“t Castings—continued 8. 
Side cranks, cross heads, 
crank wheels, engine 
Tumbler bars and other 
castings for 
SwepisH Iron (F.0.b) at 
Gottenburg (per ton) £ 
Bar rolled ....... 







» hammered. 15 
TIN (per ton) 
Straits......... 84 
Billiton 84 
Englisi ings 33 
ts. 83 
English 83 
English 83 
Australian....... &4 
Tin PLATES (per box) 8. 
LO. charcoal........... ar 
|S Se r 00 
LO. coke.. ....... as 26 
) oP Serer eee 
ZNO (per ton)— £ 
Sheets, English ............. 22 
Wire, fen se rr 


ba Finer to Sa 
COALS AND CO 





COALS (per ton) — 8. 
Bristol .. en ; 
Derbyshire ........ 
Lancashire ...........0+.. + 
Newcastleand Durham... 5 
Staffordshire ...... ........ 
Welsh.......... $ 
Yorkshire .... 5 

CoKE— 

Cleveland ..........c.00e008 IE 


OILS, GREASE, & LUBR 
O1Ls (per tun)— £ 
Engelbert's lubricator... 44 
, brown . @ 

: % 


23 
- 93 








 iitiaodesences Ot 
i itiistatathepewcececece | 90 
PETROLEUM— 8. 

Fine (per gallon)............ © 
COAL oil, refined ..............  @ 
pT enn 
LINSBED Oil .........00eeeeeeeeee 28 





the annexation of the New Hebrides group to the Govern- 


machine for lacing 
or 


or binding wires together, es lly for rotary 
other screens, is tructed 
matic feed motion. 


Ts ts provided wih three spindles, having | ™02¢ of New Caledonia. 


Minerals on the Texas Pacific Railway.—Under a joint 
arrange’ between the Texas and Pacific Railway - 
pany, the International and Great Northern Railway Com- 
Galveston, Houston, and San Antonio Railway 

party was sent into Presidio County 
to examine that district with reference to its mineral de- 
party remained in the field from December 
confining their explorations to what is known 
inati mountain region. A full report of the 
of the expedition has not yet been re- 
gh is known to demonstrate the existence 
silver mines in the Chinati mountain district, from 
which ore can be taken in paying quantities. The assays, 


ly a hook, a pair of scissors, and a fork at their extremities. 
on is fixed in front of the spindles, which, 


actuated by suitable mechanism, lap or bind it with fine wire 
The described and illustrated is 


where required, 
claimed. (June 7, 1 


FOREIGN AND COLONIAL NOTES. 
South Australian Railways.—Seven tenders were opened 
ustralian engineer-in-chief’s office 
Narracoorte and Tatiara 
tender was that of Messrs. C. and E. 

of constructing this railway 
te the settlers in the Tatiara 





recently at the South A: 





i taken from various leads 


made from surface out-croppings 


large amount of splendid wheat 
at the existing Narracoorte 

the Kingston and Narra- 
extension being 44 miles. 








in and around the Chinati 
299% oz. of silver per ton of 


g 


range, yielded from 16 oz. to 
Ib., a majority averaging 


oz. per ton. Copper, bismuth, and ar- 
also found. 





gentiferous galena were 


.—A contract has been signed be- 
Deputation at Florence and the 
General Tramway Company for the construction 
of a line from Lastra to Gigna. The tramway in question 
will be commenced without delay. 

Water Gas.—The Municipal and New York Companies 
are manufacturing what is known as water gas. Pre- 
, the New York ‘Com was engaged 


was the gas of the future, they bought of the 
Municipal Company the right to manufacture according to 


oo 














the north, running almost | tween the Province 


f boundary which at one place 
hout, and it is probable that the con- 


viously to May, 1 
in the manufacture 


their process. The process em 
that of M. Tessié 


Senos ies is 


. The Municipal ae | 


have two holders for crude water with a capacity o! 


a h for the illuminating 


,000 cubic feet. This, with the holder 
now in use, will 4 bere J gas a storage capaci 


socal Gaal the taniolenl ans 


panies contains about five grains of sulphur 
and is free from ammonia as a rule. 
varies by — to a a 
power un gas for 
present year was 29.68 candles. 


New Zealand sebarcaty, —-Deseg, Be year ending 
P 






JZ 


first six months of 
March last, 79 miles of new 
and 806 mi 


* . . . . in 
wire on ‘existing lines, 
Eleven 


a total distance in circuit of 4538 miles. 
department is as against in pre- 

vious year. The du system is working with increased 

success. The total Length of cable laid is 108} knots, 











[Ocr, 8, 1880. 
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pat sh cl onan 
St. Potersburg, ¥.0. Saenee 
English, town ........ 


Rough, English ............. 12 
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Cw’~ooeeancond 
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AcIDs— 
Aquafortis (per Ib.) ...... 
Sulphuric acid (per Ib.) 
Sulphuric acid, brown... 


m 
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Pomo 
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White, lump (per cwt.)... 
Powdered (per cwt.) ...... 
BLEACHING powder per cwt. 
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CopPER—Sulphate (pe 
LEaD, SALTS, &e. (per cwt.) 
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© Owod 


LITHARGE (per cwt.)......... 
Reape (per 


BKerccecccsccoz® Dan wooaorr0gPo 
oa oo acoe 
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on 
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". Orystals (per ton)... £ 


Rolling Stock in Belgium.—Con 
locomotives were recently let by the Belgian Minister of 
Public Works for use on the 
minister does not 


ian State Railways. The 
ropose, however, to 
; locomotives more. It is further in con- 
templation to let contracts for 1000 additional trucks. 


Northern Pacific Railroad.—The contracting 
gaged on the extension of the Northern Pacific Railroad 
west of the Missouri will complete the grading 
Yellowstone early in October. ‘The president of the com- 
i the chief engineer to transf 
ped out line of the Yellowstone 
ing and passing Miles 





orce directly to the map 
division, with the intention of reac 
City and Fort Keogh by July, 1881. 


Melbourne Harbour Trust.—A protracted dispute be- 
tween the Melbourne Harbour Trust Commissioners and 
Messrs. Wright, Orr, and Co., relative to the dock sites of 
the latter, has been settled at last. An agreement has been 
ed, the conditions of which are that 

Harbour Trust paying the dock 
owners 50001., the commission i 
of the old dock, together with about one-third of Messrs. 
W and Orr’s new dock site. Certain cross actions in- 
stituted by the commission and Messrs. Wright and Orr 
their own costs. Now 
an obstruction in the 


drawn up and daly sign 


are to be stayed, each 
Yon ng baie ° peded the proper 
arre, which has im 
river, will be cut away as quickly as possible. 
Dakota.—The great wheat fields of Dakota are a pro- 
mising goal for railway enterprise, and no less than six 
i have now entered that territory from the east. 
All but one, the Northern Pacific, have crossed the thresh- 
old within a year or two, and all are pushing rapidly 
forward this year. Two of these lines are owned by the 
0, Milwaukee, and St. Paul, and two by the Chicago 
and North-Western. The St. al, Minneapoli 
Manitoba, which 
Minnesota, has pus! 


navigation of the 


ies the valley of the Red River in 
a branch across the river, and is 
a north and sonth line along the western side of 
ley. The Northern Pacific is tapping the same 
territory by a line north from Casselton, which will also 
draw traffic from the British possessions. The Chi 
and St. Paul is also pushing north 
the James river, which is to cross the N: 


Improvements on the Pennsylvania Railroad.—Certain 
improvements contemplated on the 
the Pennsylvania 


New Jersey division of 
ude a new stone station at 


ay ie wt thsegh Deepen Hill 
jsut tence. 
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LITERATURE, 


Professional Book-keeping ; a Treatise for Non-Traders. 
By Wau. J. Gorpon. London: Wymanand Sons, Great 
Queen-street, Lincoln’s-Inn-Fields. 

UNDER the above title a small manual on book- 
keeping has been published, it appears, with a view 
of familiarising professional men with the principles 
and practice of the subject. Most of the illustra- 
tions and examples are derived from the legal pro- 
fession, and indeed the work seems to be chiefly 
intended for them. We have generally found 
lawyers, above all others, to be specially inapt at 
accounts and figures, and we hardly think the work 
is one which many of them will trouble to under- 
stand, Other professional _——, doctors, engi- 
neers, &c,, would prefer, we think, either to continue 
to keep their accounts and books in their own 
peculiar fashion, generally quite intelligible to them- 
selves, if not to others, or else to employ a profes- 
sional accountant. We think the manual has too 
much the appearance of being ‘‘ every man his own 
accountant,” and consider that while the elementary 
principles of book-keeping should be understood by 
all professional men, too much detail of special 
cases, and the advancement of pet theories, will 
prevent the work from becoming popular among 
the class for whom it is intended. 





A Manual of the Alkali Trade, including the Manu- 
facture of Sulphuric Acid, Sulphate of Soda, and 
Bleaching Powder. With 232 Illustrations and Working 
Drawings. By JoHN Lomas. London: Crosby Lock- 
wood and Co. 

The book before us is eminently a practical manual, 
Mr. Lomas having carefully avoided occupying space 
by purely historical matter, or by accounts of dis- 
carded processes, and having confined himself to 
dealing with present practice in a manner which 
will commend itself to all interested in the industries 
of which he treats. Our author devotes his first 
chapter to the ‘‘choice of site and general arrange- 
ment of works,” and in the course of his remarks he 
points out the fallaciousness of the idea that alkali 
works can ever be so built and managed as to 
entirely avoid ground for complaint in their neigh- 
bourhood, so that in fixing on a site the question of 
nuisance must not be neglected. As regards manu- 
facturing facilities, Mr. Lomas considers it most 
important that works should be so situated as to 
command a good and cheap supply of fuel, this 
being of greater importance than any other raw 
material. Good railway or water communication is 
also necessary, and both should be secured if 
possible, while Mr. Lomas also advises that ample 
area should be secured in view of the extensions 
which are almost certain to follow in time, and 
which if not provided for at first, have often to be 
carried out under considerable disadvantages. The 
general disposal of plant is also dealt with in this 
chapter, the remarks on this head being illustrated 
by a plan of a moderate sized works, 

Chapter IL. treats of sulphuric acid, this acid 
being, as our author points out, procurable, (1) by 
the burning of sulphur; (2) by the treatment of 
metallic sulphides ; and (3) by the decomposition 
of certain natural and artiticial sulphates. As far 
as the alkali trade is concerned the second mode of 
production is almost exclusively employed, and it is 
of this alone, therefore, that Mr. Lomas treats. The 
subject, he states, divides itself into three parts, 
namely, the production of sulphurous acid in the 
burners, the conversion of this sulphurous acid into 
sulphuric acid in the chambers, and the recovery 
of the nitrous compounds used for this conversion. 
The two first named parts of the manufacturing 
process are dealt with in the chapter now under 
notice, while the last is reserved for Chapter III. 
Speaking first of the raw materials used, Mr. Lomas 
goes on to describe pyrites kilns and the mode of 
working them, the details of chamber construction 
and management, the information afforded being 
very complete, and numerous illustrations being 
g:ven, explaining constructive details. The conclud- 
ing remarks in Chapter IL. relate to Sunday work ; 
our author — out how it can, to a very great 
extent, be dispensed with in alkali works to the 
benefit of all concerned. The third chapter, as we 
have already said, treats with the recovery of nitrogen 
compounds, while it also deals with the treatment of 
small pyrites. Here we also find good illustrations 
given of the plant employed. 

_ Chapter [V. deals with the salt-cake process, and 

in it are described the modes of setting pans, open 

and close farnaces, Deacon’s plus pressure, the desiga 





and constructive details of condensers, and modes of 
working, &c., the information being very clearly 
conveyed and the illustrations being excellent. The 
next chapter deals with legislation upon the noxious 
vapours question, and we then have chapters treat- 
ing respectively of the Jones and Hargreaves pro- 
cess, the balling process, lixiviation and salting 
down, and the carbonating or finishing process, 
these matters being all clearly dealt with. Chap- 
ter X. treats of refined alkali, and it is followed by 
others devoted to soda crystals, caustic soda and 
bicarbonate of soda, while Chapter XIV. deals with 
the manufacture of bleaching powder—including 
accounts of Weldon’s regenerating process, the 
magnesia process, Deacon’s copper process, and 
Dunlop’s process—and Chapter XV. with the utili- 
sation of tank waste, Mactear’s sulphur regeneration 
process, Mond’s sulphur process and Schaffner’s 
patent being described. The final chapter is devoted 
to general notes on roofs, tiles, columns, chimney 
stacks, retaining walls, and other details, while some 
appendices bring the work to a conclusion. 

Ve have contented ourselves,- above, by giving 
little more than a summary of the contents of Mr. 
Lomas’s book, for the processes with which he deals 
are necessarily so numerous that it would be im- 
possible to consider them all within the limits of a 
review. As we have already said the volume is a 
thoroughly practical one, Mr, Lomas being evidently 
well acquainted with his subject, while he conveys 
his information in clear and concise language. The 
book is capitally printed, and the illustrations are 
both numerous and excellent, while they are drawn 
to a sufficiently large scale to be of practical service. 
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The Warships and Navies of the World; containing a 
Complete and Concise Description of the Construction, 
Motive Power, and Armaments of the Modern Warships 
of all the Navies of the World; Naval Artillery, 
Marine Engines, Boilers, Torpedoes, and Torpedo Boats. 
By Chief Engineer J. W. Kina, United States Navy. With 
Sixty-six Full-page Illustrations. Boston: A. Williams 
and Co. ; London: E. and F. N. Spon. [Price 30s.] 

Practical Plane Geometry and Projection for Science 
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Vol I., Text; Vol. II., Plates. London and Glasgow: 
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Ingenieure. Bearbertet von H. FEHLAND. Mit einer 
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COMPOUND ENGINE TRIALS. 

IN our twenty-first volume we gave the results of 
some very interesting experiments that had been 
carried out on boiler performances by the Société 
Industrielle de Mulhouse, an association which has 
earned the thanks of all interested in the use of steam 
for the very careful experiments and elaborate reports 
they have made on this subject. We have now the 
pleasure of giving particulars of the trial made by 
the Société on a compound condensing engine, the 
results arrived at being of peculiar interest, as 
brake, indicator, and thermodynamic records were 
taken simultaneously, the power developed being, 
we believe, the highest on record during which all 
three classes of observations were carried on at the 
same time. Some time ago the Association offered 
a medal for any new type of engine which should 
work for a year in Upper Alsace, and develop a 
dynamometrical horse power with a less consumption 
of steam than 9 kilogrammes per French horse 
power, or say 20.12 lb. per English horse power 
per hour. A semi-portable engine built by Messrs. 
Weyher and Richmond, of the Pantin Engine 
Company, of the same type they exhibited in 
Paris in 1878, having been successfully at work 
for fourteen months at the spinning mills of Mons. 
A. Herzog, at Colmar, was entered for the prize, 
and the Association appointed a committee to carry 
out the tests and report to them. ‘The tests were 
made in July last year, some supplementary tests 
having also been made in October to determine the 
steam condensed in the jackets after a slight altera- 
tion had been made to enable this information to be 
obtained, The boiler was of the Thomas and 
Laurens type, an arrangement which has obtained a 








very extended application in France, and consists, 
as most of our readers are doubtless aware, of a 
horizontal barrel with one end permanently closed, 
andthe other end attached to the shell of the boiler 
by a bolt and nut joint, this removable end having 
the firebox, which is a plain flue, and the tubes 
fastened to it. The flame passes from the furnace 
through the flue to a combustion chamber rivetted 
to the end of the flue, and thence the products of 
combustion return through the tubes to the smoke- 
box placed at the front end of the boiler. By break- 
ing the large joint round the front the whole of the 
furnace, combustion chamber, and tubes can be with- 
drawn in one piece, thus giving excellent facilities 
for thorough cleaning and repairs. 

It is much to be regretted that the dimensions of 
the boiler of the engine submitted to trial are not 
given in the Committee's report, as they would have 
been of great value in determining the rates of 
evaporation, combustion on the grate, &c., and it 
is the more to be wondered at that this information 
has not been supplied, as although the experiments 
were ostensibly made to test an engine as to its 
consumption of steam, and not a boiler as to its capa- 
bilities of evaporation, yet the committee do give 
details of the coal used, the evaporation of water 
per pound of coal, and the quantity of coal con- 
sumed per brake and per indicated horse power. 

The engine submitted to experiment is of the 
two cylinder intermediate receiver type, having 
the cranks at right angles; it is placed on a very 
heavy frame on top of the boiler, the crankshaft 
having three bearings and two flywheels. The 
condenser is placed vertically beside the boiler, and 
has two air pumps worked by a double bell-crank 
lever driven from the low-pressure engine. Figs. 1 
and 2 on the next page show a cross section and a 
horizontal section of the cylinders, from which it 
will be seen that the whole of the barrel of the high- 
pressure and about half the barrel of the low-pressure 
cylinder are jacketted, the covers at both ends of 
both cylinders being unjacketted, The intermediate 
receiver is formed by a passage led round the 
top of both cylinders, and receiving heat from the 
jacket as it passes over the small cylinder, but 
giving up heat as it passes over the large cylinder. 
The steam for working the engines all passes 
through the jackets, being taken from the dome by 
a pipe 3.15 in, in diameter, this branching off into 
two pipes which enter the jackets at 1.18 in. above 
their lowest part. Farcot gear is used in distri- 
buting the steam in the small cylinder, and a plain 
slide valve (of the proportions shown) in the large 
cylinder, The rate of expansion is controlled by 
a Porter governor, acting through an arrangement 
devised by Mons. Denis, and applied by Messrs. 
Weyher and Richmond to nearly all their engines. 
It is illustrated by Figs, 3, 4 and 5, in which a is 
a lever moved by thesleeve on the governor spindle, 
this lever giving motion to the rod 4, which is 
screwed at its upper end, where it passes through 
the nut at the end of the lever d. This rod 4 carries 
bevel wheels at its lower end, one or other of which 
gears into the wheel carried on the horizontal shaft. 
The vertical shaft bis free to revolve as well as to 
move up and down, so that it can determine the 
position of the nut at the end of the lever d, from 
the other end of which a rod is carried, engaging 
the stops which determine the motion of the cut-off 
plates in the valve chest of the small cylinder. This 
arrangement of expansion gear is stated to give 
satisfaction and work very steadily, a change only 
taking place when the engine is stopping or starting. 

The following are the leading dimensions of the 
engine : Small Large 
oaete- Cylinder. 


Diameter of cylinder 2 in. 18.9 in. 


“ piston rod 2.17 ,, Ee os 
Stroke gee IBD 4. . 1D 5 
Ratio of volumes ... 1: 2.842 
Clearance ~ 6.4per cent. 5 per cent. 


The friction brake used on the trials is shown by 
Figs. 6, 7, and 8, from which it will be seen it is of 
the old Prony type and not the convenient self- 
adjusting arrangement used in this comet by the 
Royal Agricultural Society. The loading was 
applied in the scale at the end of the lever, which 
is provided with a small cast-iron quadrant, allow- 
ing of the lever vibrating through a distance of about 
8in, Fig. 8 illustrates the arrangement employed 
for keeping the brake pulley cool when at work, the 
pulley being enclosed at both sides by wrought- 
iron plates, and water being led into the drum 
thus formed from a tank placed at a higher level. 
The water entered the drum through a central pipe 
fitted with a stuffing-box at the elbow, the commu- 
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nication from the boss of the wheel towards the rim 
being completed by a bent copper pipe. A discharge 
pipe for the heated water to overflow is placed 
concentrically with the admission pipe. The whole 
arrangement is spoken of in terms of great praise 
as being cleanly and trustworthy. The tightening 
up of the brake blocks is effected by means of the 
screw and wormwheel fitted at the bottom of the 
lever. Four Richards indicators were used, one at 
each end of each cylinder; they were tested before 
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and after it had been steadied by passing under and 
over the division plates it was allowed to flow out 
through a circular orifice in a thin plate, Fig. 16, 
into the cistern F. The tank E was provided 
with a movable shutter which allowed the surplus 
water to flow into the pocket K, which was pro- 
vided with an overflow as well as a cast-iron 
cock by means of which the measuring vessel L 
could be filled with the water used for feeding the 
boiler. A cock placed on the pipe of the centrifugal 
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the trials. The pressures above and below the 
atmosphere in the large cylinder were tested inde- 
pendently, and diagrams were taken every twenty 
minutes; they were so uniform it was considered 
superfluous to take them more frequently. 
igs. 9 and 10 show an elevation and plan of the 
neral arrangement used during the trials, in which 
b, K, L, N, F are the tanks for measuring the injec. 
tion and feed water, these tanks being shown to a 
larger scale in Figs. 1] to 16. The water was raised 
by a centrifugal pump into the tank E, Figs. ]1 and 9, 
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discharge. The same observer noted the filling of 
the feed measuring tank L and the water levelin the 
reservoir F, The measuring tank L was accurately 
levelled and provided with an overflow, and was 
capable of being emptied into the receiver N. 
Before the commencement of each experiment a 
certain quantity was measured into the receiver N 
so as to have something to come and go on in case 
anything went wrong with the feeding arrangement 
fora short time. The feed pump, which was always 
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pump allowed the supply to be so regulated that the 
water never overflowed the tank E. By means of 
this arrangement, and by determining the correct 
position of the overflow shutter by trial, a prac- 
tically constant head of water was maintained over 
the orifice O. The condenser was fed from the 
reservoir F’, the water level in which was kept con- 
stant during the different trials. An observer placed 
near the tank E read off the head above the orifice O 
every ten minutes, and gave his orders to a workman 
placed by the cock regulating the centrifugal pump 








at work, fed from the tank N, and the surplus which 
it did not deliver into the boiler was returned to the 
receiver N by a special pipe. Both the vessels F 
and N were provided with cocks at the bottom s0 
that the water levels in them could be brought to a 
fixed known height when an experiment was com- 
menced. At thedischarge from the condenser the 
water was delivered into the cistern J, Fig. 10, which 
was similar in all respects to E except that it was not 
provided with the pocket shown at K. There was 
an orifice in a thin plate at O' similar to that at Q, 
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and through this the water was discharged. During 
the experiments the discharges from the orifices O 
and O' were taken alternately, in order to check the 
exactness of the observations made of the quantity 
of water passing through the engine. 
Thermometers were arranged for taking the tem- 
perature of the water delivered to the condenser (see 
g, Fig. 17) as well as of the water discharged (4, Fig. 
18), the readings being noted every ten minutes. A 
thermometer was also fixed in the steam pipe supply- 
ing the engine, as well as a standard pressure gauge, 
it being impossible to apply an open column mercury 
gauge on account of the high pressure used, All 





We give on the next page a tabular statement 
summarising the results—obtained by the Committee 
during these experiments—with the engine under 
notice. For convenience of comparison the powers 
developed have been reduced to the English 
standard horse power, and the consumptions of 
steam and water are all given in English measures. 
As regards the friction of the engine we may state 
that during the whole of the 7th and the afternoon 
of the 8th of July the brake carried a load corre- 
sponding to 67.8 dynamometrical horse power, the 
mean indicated horse power on these dates being 78.2, 
this giving a ratio of indicated power to brake power 
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calculations were based on temperatures, pressures 
being only noted as a check. The prize for which 
the engine competed had reference only to the con- 
sumption of water; nevertheless the fuel used was 
accurately weighed ; it was coal from the Louisen- 
thal mine, No. II., and had been exposed to the air 
for three months, 

_ The diagrams taken during the trials—and a selec- 
tion from which we reproduce on page 314—show a 
rise of pressure toward the middle of the stroke in 
the exhaust of the small cylinder, which decreases as 
the valve of the large cylinder opens, In comparing 
re : + se of —_ cylinders, we see that the 

itial pressure in the large cylinder is sensibly equal 
to the terminal pressure in the small egindie. “The 
vacuum is not very good. 
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of 0.87. On the afternoon of the 7th of July, how- 
ever, there was a greater difference, which must be 
attributed to the heating of one of the bearings, 
On the morning of the 8th the brake was only loaded 
to 55.9 horse power, when the indicators showed 64.1 
horse power, giving an efficiency of 0.87. On the 
9th the efficiency rose to 0.876, when the brake power 
did not exceed 60 horse power. 

If we neglect the water carried over by the steam, 
which was estimated by the Committee at 5.5 F i 
cent. of the total quantity evaporated, we find that 
during the July trials one dynamometrical horse 
power was produced by 19.45 lb. of moist steam 
per hour, or say 184 lb. of dry steam. 
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As the accuracy of these figures was doubted 
by some of the Gommittee appointed to carry out 





the trials, owing to the fact that the proportion of 
the water carried over with the steam was an 
unknown quantity, the alteration shown at Fig. 19 
was made, The direct steam pipe between the 
boiler and the cylinders was replaced by a bent 
copper pipe, so arranged that all the water in the 
jackets which would otherwise have drained back 
into the boiler, was carried by a pipe into a cast- 
iron vessel fitted with a gauge glass. The water 
level in this vessel could thus be kept constant and 
brought back to the same height at the commence- 
ment and end of each trial. By means of the worm 
placed in the barrel of cold water, as shown, all the 
































water returning from the jackets was cooled down. 
Readings of the water levels were taken immediately 
after stopping on the evenings of the 21st and 22nd 
of October. ‘The water condensed during the night 
was judged equivalent to the quantity that would 
have been required to heat up the casing before 
starting, this assumption having been verified by 
experiments made on other engines under similar 
circumstances, On October the 22nd it was found 
the drain cock had passed 262 lb. of water in 24 hours, 
140 lb. of this quantity being drained off while the 
engine was running, and 122 1b, while it was stopped. 
The consumption of steam per hour per Gynamo- 
metrical horse power was found equal to 19.8 lb, of 
moist steam, or deducting 6 per cent. for the 
amount of water carried over, 18.9 lb, of dry steam. 
On October the 23rd the drain cock yielded 311 lb. 
of water, viz., 174 lb, when the engine was at work 
and 137 lb. when she was stopped, 19.6 Ib. of moist 
steam, or 18.7 lb. of dry steam per brake horse power, 
the difference for the two days not exceeding 0.94 
per cent. 

The total consumption of water when the 
engine was at work during a run of about 12 
hours 19 minutes, was 14,080 1b., and the total 
quantity drawn off from the bottom of the worm 
represented hardly 2 cent., and even in this 
figure must be included the amount of water con- 
densed in one of the branches of the bent pipe, as 
well as in the cast-iron measuring vessel, which 
reduces the net amount condensed to about 1 per 
cent, while the engine was standing, and shows 
that no water was returned to the boiler while the 
engine was at work. The later trials made show 
that the assumption made is fully borne out by 
fact; viz., that any water condensed in the jacket 
is carried over to the cylinder, and that whatever 

uantity of heat it may contain is accounted for in 
the discharge from the condenser, and secondly, that 
no. water enters the boiler which has not passed 
through the measuring tank connected to the feed 


pump. 

On page 279 of our twelfth volume will be found 
a detailed description of an engine trial carried out 
at Hele, in Devon, made to test the performance of 





one of Messrs. B. Donkin and Co.’s horizontal engines, 
from which it will be seen that 337.6 thermal units 
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were rejected per minute from the condenser for 
each horse power indicated. If we refer to the rise 
of temperature and quantity of water pene through 
the condenser as seen in the annexed Table, omitting 
the trial made on the afternoon of the 8th of July in 


consequence of some errors which arose in taking the | steam 


water discharged from the condenser, we find that 
Messrs. Weyher and Richmond’s engine only re- 
jected 265.8 British thermal units per English horse 
power, which must be looked on as an exceptionally 
ood result from any engine, but more particularly 
rom sosmall a one. The consumption of water per 
indicated horse power per hour is also equally satis- 
factory, being only 16.8 lb.—the vacuum is 26.1 in. 
The amount of condensing water used was equal to 
19.7 times the amount of the feed, the amount used 
at Hele being equal to 31.3 times, the vacuum in 
the latter case, however, being 1.06 in. higher. In 
comparing the results of the experiments we have 
just been describing with those on the Hele engine, 
owever, it must be borne in mind that the latter 
engine was worked with a far lower steam pressure 
than Messrs, Weyher and Richmond's, and with a 
much less favourable load, the latter being an 
important matter, Taken altogether, we believe 
the trials with which we have been dealing show the 
highest economy ever verified by accurate experi- 
ment, and have to congratulate Messrs. Weyher and 
Richmond on their results, no less than the Société 
Industrielle de Mulhouse on the care with which they 
caused them to be carried out in all their details. 








THE VIENNA TELESCOPE.—No. VII. 

Up to the present time the National Observatory 
of Vienna has been situated in the most unfavour- 
able site at the centre of the city, and has been 
equipped with instruments quite inadequate to the 
work to be done, and the importance of its position 
as the astronomical centre of the Austrian empire. 

The old observatory was founded in the year 1753 
by M. P. M. Hell, and rebuilt on the same site in 
the year 1826-27 by the first of the Littrows, who 
adapted the old buildings, and equipped them with 
cmb instruments as would, as far as possible at the 
time, meet the requirements of a then modern 
observatory. Even at that period the surroundings 
of buildings and chimneys must have militated 
against satisfactory work, but of late years the 
oivenced requirements of science demanded that 
the establishment should be bodily removed to a 
more favourable site. 

This old observatory formed a portion of some of 
the University buildings, and the instruments were, 
so to speak, erected on the roof overlooking of 
course the neighbouring chimneys. The site was 
situated in the busiest and smokiest portion of the 
town. The instrumental equipment was also of 
the most rudimentary form, and no progress seems 
to have been made in adding to, or supplementing, 
the instruments to keep pace with the requirements 
of modern science; perhaps, however, this may be 
due to the fact that the authorities saw that it 
would be utterly useless, and indeed only a waste 
of public money, to attempt any improvement in the 
instrumental equipment so long as the observatory 
remained in its former site. 

The late director (the second Littrow), however, 
by the most urgent remonstrances, induced the Go. 
vernment to consent to the removal of the observa- 
tory to a more favourable site, and in the year 1873 
the necessary consent was obtained from the 
Minister of Public Construction (K. von Stremayer), 
and the plans were perfected for a new astronomical 
reagan | worthy in every respect of a great 
nation, and of the great astronomer who designed 
all its technical details. 

Thesame Director Littrow then, wisely recognising 
the fact that the greatest perfection in astronomical 
instruments would not be likely to be obtained by 
putting the contracts up to public competition, or 
as some of our less liberal neighbours do, by enacting 
that ** no foreigners need apply,” sent the then first 
assistant and now the general director of the 
observatory, Dr, Ed. Weiss, on a tour through all 
the celebrated observatories and workshops of the 
old and new worlds, in order that from his report 
of same, they might be able to cull out all that 
was best, and avoid all that was least useful, in the 
various establishments he visited. At this period of 
time in which we hear so much talked about the 
superior excellence and novelty of the work executed 
in foreign ateliers, in the new as well as old worlds, 
it is pleasant to see that the practical outcome of 
Dr. Weiss’s tour was the ordering from our own 






































ENGINEERING. [Ocr. 15, 1880. 
Resvutts oF ExrPeRIments ON Messrs. WEYHER AND RicHMOND’s ComPpouND ENGINE. 
| 
Date of experiment _,,, .| Jaly 7, 1879, | Jaly 7, 1879. | July 8, 1879. | July 8, 1879. | Oct. 22, 1879. | Oct. 23, 1879. 
morning. evening. morning. evening. 
Duration of trial... ‘en eco on 3h. Om. 4h. 0m 3h. 0m, 3h. 14m. 12h. 19 m. 
Revolutions per apepe. me eum ts aa 83.7 88.5 88.5 88.7 88.5 
pressure in er in pounds r 
squareinch ... ove eee ons = 91.7 Ib. 91.6 91.7 92.1 88.6 Ib. 
Vacuum in condenser .., ow ee oil aie tes 26.3 in. 26.1 in. 
Horse Power developed: 
Indicated horse power in small cylinder ... 26.4 25.2 23.2 25.1 23.6 23.7 
3 » large yw 49.8 54.8 40.9 53.3 42.9 42.5 
Total indicated horse power ,,, eee 76.3 800 64.1 784 66.5 66.2 
Dynametrical ” eos oe es 67.9 67.8 55. 67.8 
® in percentage of indicated) 
horse power ... ove coe ove | 89 per cent. 85 per cent. 87 percent. | 86 per cent 
Water : 
Feed water per indicated horse power per 
hour sig ose eee eee eo rs 17.3 Ib. 16.8 Ib. 16.9 Ib. 16.8 Ib. 17.2 1b. 17.1 1b. 
Feed water per dynametrical horse power 
per —— sags — eco ose ingg ood 19.4 Ib. 19.8 Ib. 19.3 Ib. 19.4 Ib. 19.8 Ib. 19.6 Ib. 
Discharged from condenser per minute ... 433 Ib. 434 Ib. 428 Ib.* 434 Ib. 
Temperature of injection water, deg. Fahr.| 48.2 deg 48 deg. 48 deg. 48 deg. 
Rise of temperature passing through con- 
denser ... ose eee eco ode w-| 47.5 deg. 51.3 deg. 38.9 deg. 48.6 deg. 
Consumption of Dry Steam : 
Per indicated horse power per hour... od ooo 16.4 16.3 
» dynametrical horse power per hour ... nee aos me 18.9 lb. 18.7 Ib. 
Coal: 
Percentage of ashes... one ‘ee at 19.3 16.7 19.6 16.6 
Pounds of net coal per indicated horse! 
power per hour om eS me on 2 Ib. 1.98 Ib. 1.73 Ib, 1.96 Ib. 
Pounds of gross coal per indicated horse 
power per hour ose oss ose 2.26 Ib. | 2.23 Ib. 1.98 Ib. 2.28 Ib. 
* This figure is given as doubtful ‘on account of some errors made in the observations during this run. 
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country of the principal and most important of all 
the instruments for the new observatory, as well as 
all the domes and machinery connected therewith. 

It was decided to ask the Government for an 
instrument of 26-in. aperture at least, and we believe 
that the instrument when finished by Mr. Grubb 
will be nearly 27-in. aperture. _This will form the 
principal instrument of the observatory, and neces- 
sitated a dome of at least 42 ft. internal diameter ; 
three other domes were required for smaller instru- 
ments, and these formed the data for the starting of 
the plans which were most ably worked out by the 
architect, M. F, Fillner, under direction of M. von 
Littrow, the late, and Dr. Ed. Weiss, the present 
director, who of course designed and arranged all 
the technical details. 

The admirably chosen site for the new observa- 
tory consists of a plateau of 15 acres, 200 ft. above 
the general level of the city and about three miles 
to the north of the centre of same. The buildings 
measure 330 ff. from north to south, and 240 ft. 
from east to west. Work was commenced in the 
year 1874, and the buildings are now ready for 
reception of the instrumental equipment, &c. 

Reference to the plan which we published in 
our issue of May 28th last will show the general 
arrangement of the buildings to be that of a Latin 
cross, the great dome forming the centre of the 





whole, the three smaller domes the extremities 







































































&*Sucly (evening) 
Fig. 8. 
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of the three short arms of the cross to the north, 
east, and west. The longer south arm contains the 
lecture and dwelling rooms, library, computing 
room, director’s and assistants’ apartments, the 
whole terminating at the south in a magnificent 
facade. At the south front are the rooms for the 
director, The grand staircase is seen in the centre 
of the south block of buildings, and the various 
lecture rooms and computing rooms, &ec., round same. 

In the very centre of the cross is seen the pier for 
reception of the great equatorial, an enormous 
piéce of masonry. Surrounding the great equatorial 
room is a spacious gallery, in which all the portable 
instruments are to be kept, and from which egress 
can be made to the terraces surrounding the central 
buildings. . 

Branching from this central building are the 
galleries connecting the north, east, and west domes. 
The east and west galleries will be used for the 
meridional instruments, transits, transit circles, &c., 
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while the north gallery will be used for the prime 

vertical instruments. In one of thesmaller domes, 

which are each 27 ft. in diameter, will be placed a 

19-in, refractor by Alvan Clark, which it is intended 

to use for the determination of the position of small 
lanets and comets. 

It is probable that one of. the other domes will 
contain an equatorial devoted to photographic work, 
and the other an alt-azimuth or comet seeker. While 
admiring the magnitude and , ificence of the 
buildings, and the national which dictated the 
erection of so noble a hall deyoted to the highest 
scientific research, we cannot help feeling surprised, 
after incurring such enormous expense in moving 
this observatory to its present admirable site, mainly 
for the purpose of avoiding the smoky chimneys of 
the town, which were found to be so detrimental 
to good work, that the whole buildings were not 
turned round end for end; for as it is at present the 
director's rooms and domestic apartments being all 
to the sou¢h, nine-tenths of the observations will 
require to be made over the chimneys of the dwelling 
part, which might have been completely avoided by 
reversing it north for south, No doubt there may 
be local reasons for turning it in its present direction, 
but we fear that in this, as in some other cases, the 
requirements of science have been made secondary to 
the natural desire of the architect to please the 
esthetical tastes of the public, 





MINERAL FUEL IN THE UNITED 
STATES.—No. VI. 


STATES OF RHODE ISLAND AND MASSACHUSETTS. 


On the north-eastern border of the United States 
extends a large carboniferous area, having an extent 
of about 500 square miles, covering the small State 
of Rhode Island, and extending into Bristol and 
Plymouth counties in the adjacent State of Massa- 
chusetts. The region constitutes an anthracite coal 
district of very large capacity, but of insignificant 
value, on account of the destructive agents to which 
it has been exposed. 

Belonging undoubtedly, at the time of its form- 
ation, to the same epoch as the great Pennsylvania 
deposits, the Rhode Island and Massachusetts 
anthracite was, later on, subjected to the action of 
intense heat, and of violent upheavals and distortions 
of the sublying rocks, and these causes combined 
have not only metamorphosed its character, but 
have twisted and distorted its deposits to so great 
an extent, that were the coal of commercial value, 
the cost of procuring it would in many cases be too 
great to render the operation profitable. Another 
peculiar feature which adds to the difficulty of 
locating the best positions for working the beds is 
the enormous amount of drift which spreads over 
this part of the country. New England, Long 
Island, New York, and west to lowa, indeed, 
share this peculiarity, extending as far as the south 
of Pennsylvania and Ohio. The direction of the 
drift is between south and south-east, and many of 
the rocks thus transported are 40,000 cubic feet in 
capacity. 

The existence of anthracite in these two States 
was known as early as 1760, but for many years 
after, its geological status was not recognised,* and 
it was not until 1808 that the first efforts were made 
to obtain the coalasafuel. In that year the Ports. 
mouth mine, Rhode Island, was opened but quickly 
abandoned, for the methods of utilising anthracite 
of even a good quality were then unknown. Two 
further attempts were made in the same mine in ]827 
and in 1847, but both were unsuccessful, although 
three seams, one ]3ft. thick, had been found. In 
the same vicinity the Aquidneck mine was started 
about 1850, and after sinking to a depth of between 
600 ft. and 700 ft. with headings of considerable 
length opening up the three seams, the work was 
abandoned. Besides these attempts several other 
mines, from time to time, have been opened, the 
result being the same, practicaliy, in each instance, 
the most successful having been a mine near New- 
port, Rhode Island, from which in 1856 about 60,000 
tons were raised. The annexed list comprises the 
names, localities, particulars of beds, &c., of the 
Rhode Island and Massachusetts coalfields. 

The anthracite deposits of Pennsylvania present 
remarkable examples of folds, but not to such an 
extraordinary extent as those of these two States, 





* Vide Hitchcock’ rt to th islature of the State 
peaeien cock’s Repo’ e Legislature e 
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where not only are the beds contracted from a 
thickness of many feet to only a few inches, but the 
plications run obliquely to the strike of the seam ; 
for the most part this obliqueness takes a south- 
easterly direction, and in many instances so great has 
been the disturbing force that the distorted” coal 
has been crushed almost to powder. 

These carboniferous deposits lie upon conglo- 
merate beds, under which comes the granite and 
hornblende of the primitive series, or, according to 
some geological authorities, to metamorphosed rocks 
of the devonian or silurian. Evidence is plentiful 
on every side that not only has the region been in 
past time subjected to severe internal distortion, 
but that it has also suffered from the action of 
intense heat, ‘The slate rocks, which form to a large 
extent the margin of the fields, have undergone a 
partial metamorphosis, while in the coal itself all 
traces of vegetable origin have been removed, 
sulphuret of iron has been decomposed, and the 
colour of much of the coal has been changed to a 
steely blue ;* occasionally, too, the anthracite has 
been metamorphosed into plumbago. But this 
searching action of the subterranean fire has been a 
very unequal one, and while, as stated above, in 
many places all traces of contemporaneous existence 
have been destroyed, in others, sufficient fossils 
are found to prove the formation, to date ap- 
proximately with those of Pennsylvania, Indeed, 
the majority of evidence goes to show that the 
great carboniferous deposits, stretching over half 
the width of the continent, were not only con- 
temporaneous, but continuous, and that subsequent 
epochs raised the Appalachian, shutting off the great 
coal basins from the seaboard, and that the internal 
convulsions, most violent in the east, and practi- 
cally destroying for all useful purposes the Rhode 
Island and Massachusetts deposits, affected also most 
powerfully those of Pennsylvania at their eastern 
limits, and gradually died out towards the west, 
leaving the bituminous coalfields undisturbed, 

An interesting illustration is mentioned by John- 
son in his ‘* Researches on American Coal,” of the 
stupendous forces at work, during this disturbed 
period, in. the coalfields of this State. He says: 
‘*The anthracite of Rhode Island appears to have 
been subjected not only to a high temperature, but 
also to intense pressure, and to have been much 
comminuted by the friction of one member of the 
formation sliding over another in the uplifting, 
which the strata have evidently undergone. The 
coal being in all such cases more tender and friable 
than the sandstones, slates, and limestones, becomes 
the unguent in the joints of stratifications and 
the results of its power to facilitate the motions 
of the strata as they are partially folded, is, first, a 
pulverulent portion in contact with either the to 
or bottom rock of the bed; second, a high poli 
imparted to some of the sliding surfaces of the more 
durable coal; third, an irregularity in the thickness 
of the coal beds, the indentations of the lower and 
upper rocks not unfrequently being found opposite 
to each other, forming thick places in the coal seam, 
and containing much of the broken material which 
has been displaced from the parts where the pro- 
minences of the rocks come nearly in contact, and 
almost shut up the seam.” 

The anthracites of Rhode Island and Massachusetts 

ossess all the characteristics of the more useful 
Rastvenin varieties, but to an exaggerated degree, 
owing to the greater degree of heat to which it 
has been subjected, It has a more highly metal- 
lic appearance, breaks more freely into the rhom- 
boidal crystals, characteristic of this mineral, de- 





* Vide Johnson’s “ Researches on American Coal,’’ 








crepitates so rapidly under the action of heat as to 
fall rapidly into minute fragments, its specific gra- 
vity is higher than that of the Pennsylvania 
anthracites in the proportion of 1.75 to 1.55, and, as 
we have already seen, in some places it has been 
partially metamorphosed into plumbago. The 
analysis of the coal in some of the miues gives from 
77 to 84 per cent, of carbon, 7 to 10 per cent. of 
water and volatile matter, and 5 to 6 per cent. of 
ashes. Coal from the Mansfield mine, in Massa- 
chusetts gives a percentage of carbon as high as 90 
or 92, while the volatile matters are reduced from 2 
to 4 per cent., and 4 per cent. of ashes. 








WINSTANLEY’S RECORDING 
RADIOGRAPH. 


THE measurement of solar radiation forms, as our 
readers are aware, an important item in the work 
required of a meteorological observatory, and with 
the history of this subject and the instruments 
employed in its investigation the names of Leslie, of 
Herschell, and of Pouillet, must ever be associated. 
The simplest instrument for the observation of solar 
radiation at the surface of the earth consists of an 
ordinary thermometer the bulb of which is blackened 
so as to destroy its reflecting property and to raise 
its absorptive power to a maximum, and by employ- 
ing a maximum thermometer instead of an ordinary 
instrument the apparatus becomes a recorder of the 
highest aay of solar radiation reached during the 
twenty-four hours. This instrument is, however, 
too crude to give accurate results, possessing several 
serious elements of error, the greatest of whichis that 
the blackened bulb, while being exposed to the effects 
of solar radiation, is at the same time equally exposed 
to currents of air, which in some cases would carry 
away heat from the bulb almost as rapidly as it is 
absorbed by the blackened surface; this defect 
has been remedied by placing the bulb in the centre 
of athin envelope of glass whose diameter is some 
four or five times larger than that of the bulb, and 
exhausting the air from the intervening space. By 
this means the thermometer bulb is completely 
shielded from currents of air, and the thermic effects 
of such currents on the outside envelope are virtually 
cut off from it by the intervening vacuous space, 

In ail the instruments to which we have referred 
the amount of solar radiation at any one time can 
only be ascertained by direct observation at that 
time, or the maximum reading since the last obser- 
vation may be noted by observing the position of 
the index. A few years ago an instrument was intro- 
duced by Mr. Campbell which kept a perpetual record 
of the duration of sunshine during the day by a simple 
and ingenious process. This instrument consisted of 
a polished sphere of clear glass—a spherical burning 
lens—supported in a frame, with a strip of paper 

laced behindit in such a position that in whatever 
Hire tion the sun’s y enter the sphere they are by 
it condensed to a focus upon the strip of paper, 
which focal point travels along the strip as the sun 
traverses the heavens, and by charring the paper in 
its course leaves its record on the slip, which may be 
divided into hours or any other convenient unit of 
time. It is clear that this instrument can only detect 
andrecordsolar radiation when the sunshineisintense 
enough to char or discolour the paper, and all radia- 
tion is entirely lost to the re when its intensity 
falls below that standard. Notwithstanding this 
fact, Mr, Campbell’s sunshine recorder is to be found 
at most well-appointed meteorological observatories, 
and is doing very useful and valuable work. 

On the following we publish illustrations of 
a most interesting and ingenious apparatus for the 
automatic registration of solar radiation, and one 
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which gives promise of becoming of some consider- 
able service to meteorological science. This instru- 
ment, to which its inventor Mr. D. Winstanley has 
given the name Radiograph, is shown complete in 
the above figures, its principal working parts being 
drawn to a larger scale. The apparatus consists 
mechanically of a differential thermometer poised 
upon knife edges so delicately that its equilibrium is 
disturbed by the displacement of its mercurial index, 
equilibrium being only re-established by the whole 
system taking up a fresh position, and this move- 
ment from one position of equilibrium towards 
another is recorded by a “¢ at the end of a long 
arm upon a sheet of smoked paper which revolves 
beneath it upon a vertical axis once in every twenty- 
four hours. 

The differential thermometer consists of a glass 
tube bent into a circular form and opening into a bulb 
of glass at each end, both of which bulbs contain 
air, The surface of one of these bulbs is blackened 
while the other is left clear. The lower half of 
the circular loop of the tube is filled with mercury, 
and this is driven towards one or other of the bulbs 
according to the difference of atmospheric pressures 
within them. From the above description it will be 
clear that under variations of ordinary temperature 
in which radiation plays no part, the air contained 
in the two bulbs will be affected equally, and the 
pressure being the same at the — ends of the 
column of mercury, the latter will be subjected to 
no disturbing influence, but, on the other hand, 
under the ialasees of radiant heat the black bulb 
will absorb, while the clear bulb will reflect, and the 
pressure within the former becoming greater than 
within the latter, the mercury will move towards the 
lesser pressure and, in doing 80, vill displace the 
centre of gravity of the whole system which is deli- 
cately balanced upon knife edges in a position closely 
related to one of unstable equilibrium. The effect 
of this is to cause the one side to overbalance the 
other, and thereby to raise or depress the arm 
carrying the style which leaves the record of its 
movement by scraping away the lampblack on the 
paper-covered revolving cylinder producing a sharp 
white line on a black ground. ‘The figure to the right 
is an illustration of the whole instrument set up for 
use; the recording part of the apparatus is enclosed 
within a case of copper, the thermometer-bulbs pro- 





jecting through a hole in the top being protected 
from the effects of rain, dust, and currents of air, by 
a glass shade seen in the engraving. The whole is 
mounted upon a firm wooden stand, the feet of 
which are imbedded in the ground to insure 
steadiness. 

The lower figure isa reduced fac-simile of one of 
the records or radiograms produced by this instru- 
ment in the Isle of Man on the 23d of April last, 
and the very complicated nature of the line traced 
out by the style is an indication of the extreme 
sensitiveness of the instrument, for it proves that 
that particular day in April was a sunshiny day, but 
at the same time a succession of small clouds alter- 
nating with blue interspaces was, throughout the 
day, intercepting the rays of the sun at fairly equal 
intervals until about 2.30 P.m., when the sun appears 
to have been obscured by cloud for about an hour, 
after which a number of small clouds passed over 
the sun until 3.50, when the sky became overcast 
till sunset. 

In the use of this instrument Mr. Winstanley 
states that he has observed two very interesting 
phenomena, one, that the radiating influence of the 
sun for some time before sunrise is detected and 
recorded on the diagram, and the other, which is 
still more remarkable, that a little before midnight 
there is always a slight rise of the index of 
the instrument (attaining its maximum at twelve 
o'clock), alter which the curve returns to and follows 
the zero line until a variable time before sunrise, when 
it begins to rise again. This, in Mr. Winstanley’s 
opinion, indicates that there is a maximum of noc. 
turnal solar radiation at midnight. In respect to 
this most curious result we cannot help thinking 
that before definitely accepting a supposition so dia- 
metrically opposed to all preconceived ideas of solar 
radiation, a very careful series of experiments should 
be made with an instrument of exceptionally perfect 
construction, in which all known instrumental errors 
should be either eliminated or accurately taken 
account of. The midnight variation of the * curve” 
is a very small one, but (if Mr. Winstanley’s sup- 
position be correct) the issue is stupendous, and 
before accepting it we should like to feel sure that 
the apparently abnormal deviation of the index is 
not caused by some irregularity in the working of 
the instrument. 








All who are accustomed to driving-clocks, and 
especially to those employed for astronomical pur- 
poses, whether for driving equatorials or the drums 
of chronographs, are aware that unless all parts of 
the apparatus are constructed with the very utmost 
care and good workmanship, errors sometimes of 
great importance invariably creep in and are often 
impossible to be eliminated. Such errors, while 
producing other irregularities, chiefly affect the 
correctness of the ¢ime record, but this can be dis- 
pensed with by causing a separate style actuated 
(through the intervention of electricity or other- 
wise) by a standard clock to record periodically a 
time signal upon the diagram to serve as a time 
scale, and not to measure the time by the angular 
displacement of the rotating cylinder, ‘he abnormal 
indication of the instrument observed by Mr. Win- 
stanley could not be accounted for by any small error 
in the time-keeping character of the cylinder, but a 
periodical irregularity of the driving train, whereby 
a shake is communicated to the balanced thermo- 
meter, might produce a movement of the character 
described, and a similar effect might be produced 
by an ellipticity of the cylinder or by its axis not 
being perpendicular to tbat on which the style 
oscillates, 

Without examining the apparatus and very care- 
ful testing, it is of course only the merest guess- 
work to suggest possible causes of irregularity, but 
we are of opinion that every source of instrumental 
error must be eliminated or measured before so small 
a deviation in the curve is accepted as a proof of the 
existence of what appears to be in direct opposition 
to the laws of physics as they are at present inter- 
preted. If Mr. Winstanley has arrived at the con- 
clusion to which we have referred after having made 
every possible provision against and compensation for 
instrumental and local disturbing influences of every 
kind, we can only say that he has made a very interest- 
ing and highly important discovery, and we hope he 
will continue his research with still more sensitive 
instruments; but, whether subsequent experiments 
will substantiate or disperse the — at which 
he has arrived, it is certain that Mr. Winstanley has 
placed in the hand of the meteorologist a highly 
important recording instrument and we congratulate 
him upon his success. 








Tue LIVERPOOL ENGINEERING Soctety.—This Society 
held its usual fortnightly meeting on Wednesday evening, 
the 6th inst, at the Royal Institution, Colquett-street, Mr. 
A. Ross, president, in the chair. A r on the “‘Con- 
struction and Maintenance of Highways,” by Mr. Window, 
the reading of which had been adjo: from the last 
meeting of the Society, was read and discussed. The 
president announced that the next meeting of the Society 
would be held on the 27th of October, when a paper by 
Mr. H. A. Dibbin, M. Inst. C.E., on the ‘‘ Combination of 
the Block and Interlocking Systems on Railways” would 
be read. 











Oct. 15, 1880.] 


ENGINEERING. 





317 








CASKET PRESENTED TO SIR HENRY BESSEMER, F.RS., WITH THE FREEDOM OF THE CITY. 


We recorded briefly in a “Note” last week the 
presentation on the 8th inst. of the freedom of the City to 
Sir Henry Bessemer, “in recognition”—to use the words 
of the resolution passed by the Common Council—“ of 
the valuable discoveries which have so largely benefitted 
the iron industries of this country, and of his scientific 
attainments, which are so well known and appreciated 
throughout the world ;” and we now publish on the present 
page an engraving of the gold casket given to Sir Henry 
Bessemer on the occasion. This casket, which was 
designed and manufactured by Mr. J. W. Benson, of 
Ludgate-hill, is surmounted by a figure of Commerce 
pointing with her right hand to a Bessemer converter, 
while on her other hand is a stack of pig iron. On the 
rounded surface at the ends of the cover are vignettes in 
repoussé work representing respectively a London and 
North-Western locomotive, built entirely of steel, and a 
steel built vessel. The centre panels of the lid carry at 
the sides medallions containing the Bessemer arms. 
Across the lid, dividing the curved ends from the central 
panel, run mouldings of polished steel representing a 
twisted steel rail, while a similar ornamentation is 
carried around the top of the casket and down each of the 
columns which divide the panels. In the panel on one 
side of the body of the casket is a similar medallion 
carrying the inscription, while on the other side is a 
copy of the medal which is annually given by Sir Henry 
Bessemer to the Iron and Steel Institute. The end 
panels contain the arms of the City in enamel supported 
by dragons on high relief, while below are overflowing 
cornucopia intended to illustrate the success attendant 
upon the vast development of the steel manufacture which 
Sir Henry Bessemer’s inventions have brought about. 
At the sides the bust carries medallions engraved with 
Sir Henry Bessemer’s monogram, while the whole casket 
appropriately stands on a plateau of highly polished 
Bessemer steel. The casket is altogether a highly 
creditable specimen of the goldsmith’s art. 





THE CIVIL SERVICE IN NEW ZEALAND, 
(Continued from page 269.) 

In Auckland we found that, on February 26, 1879, a 
traffic manager who had had great experience in the ma- 
nagement of railways in India and Australia, was appointed 

ec of the traffic on the Auckland line, with in- 
ducements held out to him of increased salary if he could 
reduce the working expenses of that line from its then rate 
of 94 per cent. of the gross op ay lhe anything under 70 
per cent. Whilst be continued in this position the expenses 
were reduced to 68 per cent., and that certainly without 
any friendly aid from his superior officer, the Auckland 
general manager. The loud complaints which had pre- 
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viously been made by the Auckland public were silenced, 
and his conduct seems to have been satisfactory. In con- 
sequence of the language and actions of his unfriendly 
superior, this officer felt compelled to resign. His resigna- 
tion was accepted; and, although the eral manager 
was censured for his action to s this subordinate officer, 
his services are retained, whilst the too-successful traffic 
manager has been lost to the service, and the public com- 
plaints are again revived. So little encouragement does 
this service offer to meritorious or even successful officers, 
and so easy is it made to drive away any dangerous rival. 
Whilst we found it easy to detect much that was irre- 
gular, wasteful, and extravagant in the management of 
our railways, especially in the South Island, the Commis- 
sioner of that island has stated in his evidence that he has 
‘* done all that he could, and sees no way of making the 
service more economical.” This can lead to no other con- 
clusion than that some one else should take in hand a 
service of such vital importance to the prosperity of the 
colony, and which, we are quite sure, is susceptible of a 
very reduction on its present expenditure. Convinced 
as we ure, from the great mass of evidence before us, that 
the New Zealand railways have not been, and are not, 
managed so ably or so economically as they might be, or 
as the welfare and credit of the colony demand that they 
should be, it naturally follows that we think an effort 
should be made to place their control under a more able 
head. Neither of the present Railway Commissioners, how- 
ever excellent they may have been in the subordinate 
offices previously held by them, have displayed the high 
qualities necessary for the a tasks they have 
undertaken; and, such being the fact, no personal con- 
sideration should be allowed to prevent their removal from 
the control of an interest so ap a connected with the 
prosperity or adversity of this colony 
We think that one permanent head of the department 
would be better than two, and that, if a sufficiently able 
and reliable man could be found to take that position, there 
are already enough officers in the service to carry out his 
directions with energy and exactness. Beneath him, we 
think that every officer in the service should be arranged 
in some well-understood order, so that instant obedience 
could be secured where necessary, and no confusion could 
arise, as it now ap to do, as to whose directions 
should be obeyed. tt is only by the appointment of an able 
man, who would devote his energies to his duties, and go 
with a will into the work of economy so evidently required, 
taking the supervision and responsibility of the whole 
department on himself, that our railways will ever be well 
managed, and produce that return on their cost which the 
ublic have aright to expect. This permanent head of 
ew Zealand railways should be — a -_ of business, 
with good organising capacity, simply an engineer, 
or even railway expert, and should be expected to arrange 
the business of the department, as a private Pre mee | 
would do, with a view to make the line pay and serve the 
public. Such an officer would also form, what does not 





now exist, a proper medium of communication between the 
whole railway department and the Minister for Public 
Works, and would act as a permanent director, whose 
a would make political changes less costly and 

angerous than under existing arrangements they must 
necessarily be. 

We are of opinion that a reduction of not less than 12} 
per cent. should be made on the railway wages and salaries, 
though it is quite possible that it may not be desirable to 
be perfectly uniform in the application of this decrease of 
pay to all officers and branches of the service. This would 
effect a direct saving of 52,0001., and would naturally lead 
indirectly to a great reduction in the cost of new works let 
by tender, which it would not be too much to estimate as 
ikely to reach at least an equal amount. 

Public Works Department.—Closely connected with 
railways, and, for the present at least, scarcely second to 
them in importance, is the Public Works Department. 
We have long believed New Zealand to be fortunate in 
having in its service engineers devoted to their profession, 
and ranking high in professional ability; but, unfortu- 
nately, there is no necessary connexion between these 
qualities and that controlling and organising power required 
in the head of such a large and expensive staff as that now 
employed on our public works. We have been able to find 
—_ little to commend in the results of its management, 
and have come toa very painful conviction that New Zea- 
land has not received good value for the large sums that 
have been expended. 

Here, as in most other departments of the New Zealand 
Government, highly-paid men are too often employed at 
work requiring no uncommon ability, and engineers are 
ao acting as accountants, as inspectors, or as clerks of 
works. 

Fifty-seven engineers at high salaries, and often with 
expensive offices, form a staff out of all portion to the 
work to be done ; and it is evident that these engineers, if 
fully employed at all, must be engaged on work not requir- 
ing a professional head. 

n order to find any appearance of employment for this 
host of engineers, the most abs tions have to be 
adopted. We have it in evidence that a common siding 
cannot be put down on a working railway without the 
presence of two engi One must be in from the 
construction department to decide how such an im 
new work can be executed, and a second must be brought 
from the maintenance staff to ascertain how it can be con- 
nected with the existing line. 

Amuch smaller number of engineers who were men of 
ability and experience could evidently supply all the engi- 
neering skill our public works are likely to require ; om a 
multitude of officers whose actual personal qualifications do 
not entitle them to the homage exacted by the profession 
would be far better out of the way, as they now interfere 
with the exercise of the ordi sense which our 
cleverest practical mechanics so often possess. By selecti 
only the best engineers, retaining a far smaller number an 
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requiring them to give their attention to any Government 
work in thelr loealit , either of construction or main . 
the responsibility of each work would be more easily fixed 
and traced than it can be now, many of the present costly 
mistakes could not occur, and a poe red m saving in 
salaries alone would be effected. Even such a staff would 
be capable of further reduction as the expenditure of 
borro m draws to a close. 

The strict formal separation of the two engineering 
departments is as inconvenient as it is costly. The isola- 
tion is so complete that each regards the other as an 
alien rather than an ally, and there is no evidence, a 
pane pn J ‘no possibility, of friendly co-operation for the 
gen i 

Engines and rolling stock have been largely imported by 
this department for use on the working railways without 
previous consultation and mt as to the most 
suitable descriptions ; the result is, that they are condemned 

the railway officials, and the answer to all questions on 
this subject is, that ‘‘ the responsibility rests with the other 
department.’’ Large quantities of expensive articles are 
now thrown aside by the railway ment as useless, 
and further expense incurred in importing or constructin; 
what they believe to be better adapted for their specia 
purposes. 

At the same time the palpable engineering mistakes that 
are made, the evident inattention to common’ well-known 
requirements, and the want of adaptation of stereotyped 
plans to varying circumstances, have given us a strong 
impression that this costly staff is made to effect very little 
profitable result. Too often we have noticed in the engi- 
neers employed, a feeling of indifference as to the result of 
their work, and almost a sullen obedience to orders believed 
by them to be absurd. 

A railway line that has been passed by a Pablic Works’ 
engineer must be ted by the officers taking charge of 
it as fit for traffic, although they may be alle to demon- 
strate that there is no ballast under the sleepers, no way 
provided for storm water, or that the curves and gradients 
are of a character that must be immediately altered. 

With such an immense force of engineering skill in the 
service of the colony, it might be supposed that at least an 
Se selection would be made of our native | pad 
or bridges, sleepers, and other purposes. Upon this we 
find that the most contradictory opinions are held, leadin 
to the use in one district of a timber strongly condemn 
for the same purpose in another, and unfortunately these 
opinions seem always to vary in the direction least con- 
ducive to economy. Even in the few instances in which 
locally grown timber is used, its price is often made much 
higher than it need be by insisting on its delivery in the 
winter, when it is almost impossible to it out of the 
bush. Kauri, which is plentiful in Auckland, has been 
found to be quite useless for piles in salt water, and totara, 
which is comparatively scarce, is now used; while in 
Napier, where no kauri grows, and totara is cheap and 
plentiful, a large bridge across the harbour, costing more 
than 12,0001. is being built with piles of imported kauri, 
though it is well known that the latter timber is soon 
destroyed by the teredo in salt water. On the Auckland 
lines puriri, which is admitted to be the best wood in New 
Zealand for sleepers, and is readily obtainable, is neglected, 
while kauri, which cannot be compared with it for durability, 


is used. 

In these, perhaps, more than in any other branches of 
the Government service, the mischief of dividing depart- 
ments and multiplying heads is apparent, as besides the 
waste of energy and money that is caused by it, the bad 
effect of clashing opinions and instructions may everywhere 
be seen. It is clearly one of those cases in which ‘‘ one 
bad — would be better than two good ones,’’ and in 
which it would be far easier for one head to control the 
whole than for each separate head to be called on at every 
important step to meet the .opposing opinions of what is 
really a rival department. 

Crown Lands Department.—Since the abolition of pro- 
vinces the control of this department has been vested in 
the Minister of Lands, with a secre » under-secretary, 
and clerks in the central office, and a Waste Lands Board, 
commissioner, and staff in each of the provincial land 
districts, of which there are ten. The Land Act in force 
is applicable to the whole colony; but embodied in it are 
portions of the old provincial enactments, which are made 
applicable in each district. The result of this is, that on 
many of the more important details there are as many land 
laws as there are land districts. This fact has greatly 
increased the difficulty we have found in arriving at a sound 
conclusion on many points. In order to enable ourselves 
to do this we have not only taken a large amount of 
evidence, but have personally inspected, so far as time 
would permit, some portions of the colony. 

Both evidence and inspection convince us that the 
amount of land in the hands of the Crown which is likely to 
sell within the next few years is very as com 
with the large sales effected in the past. This being the 
case, and finding the staff employed about the same as, and 
in some cases even than it formerly was, it ap 
at first sight that with less work to do a reduction in the 
cost of the ent would be possible. 

On examination, however, we foind that, though the 
lands sold and amounts received are so much less, the work 
to be done has not materially decreased. This arises toa 
great extent from the fact that sales have been made on 
terms which involve periodical collection of small amounts 
from the purchasers, as well as the necessary supervision to 
enforce the conditions agreed on. This being the case, we 
cannot at present satisfy ourselves that any material reduc- 
tion in staff can be effected, though it is possible that some 
saving may be made by amalgamation of offices. 

The evidence shows that consequence of want of 


in 
proper precautions havi been taken, orders have been 


_ in some cases by the Boards, and in others by the 
wn Lands Department, to prepare for sale blocks ot 
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land which, from their character, are unfit for the purposes 
intended, and have therefore necessarily proved unsaleable. 
The result of this has been a very waste of money, as 
we shall show more clearly when ing with the surveys. 
This does not merely apply to the past, as we find the same 
wasteful expenditure going on in preparing blocks for sale 
where the land is of such a character that the result can- 
not fail to be most unsatisfactory. We would strongly 
urge the necessity for putting a stop to this, and recom- 
mend that before any block of land is dealt with, the 
Government should be satisfied that it is fully suitable for 
Under no 
circumstances should money be spent on sectional surveys 
until this is done. ie 

There appears to us to be a great want of definition as to 
responsibility between the Government, the Boards, and 
the Survey Department ; so that when such mistakes are 
made as we have pointed out, it is difficult, if not impossible, 
to say with whom the responsibility rests. The Boards 
appear to act at times on the information and opinions of 
their own members, at others on the reports of chief sur- 
veyors, and in some instances on the evidence of some irre- 
sponsible persons, which there is reason to believe is too 
often far from unprejudiced. : 

The chief surveyors have no sufficiently definite instrac- 
tions as to their relations with the Boards, and either do not 
consider themselves bound to make reports to them, or do 
not feel responsible for the opinions they give. Weare of 
opinion that these officers should be held strictly responsible 
to the head of their own department, and should feel that 
they cannot relieve themselves of this responsibility except 
by reporting their opinion to him. Practical recognition of 
the importance of defining the position and responsibility 
of each branch of the department, will, we believe, result 
in avoiding the recurrence of the errors of the past, and 
this will undoubtedly tend so to lessen the work as to make 
a reduction in the staff employed practicable. 

The appointment of receivers of land revenue, who in 
some instances have their offices at a considerable distance 
from those of the Commissioners, we find results in in- 
creased work to the department, and in some inconvenience 
to the public, every purchaser having to visit the two offices 
before he can complete a tr ti This difficulty is 
often surmounted by the payments being, as a fact, re- 
ceived in the Commissioner’s office, and then handed over 
in one sum to the receiver. We can see no reason why such 
accumulated funds should not be paid by the Commissioner 
directly into the bank. A system which leads in practice 
to this evasion of the strict letter of the law cannot, we 
submit, be a good one, and as it certainly increases the 
total amount of work to be done, we believe some savirg 
would be effected by discontinuing it. 

We have taken some evidence on the question as to 
whether it is necessary to continue to issue Crown grants 
as well as certificates of title under the Land Transfer Act. 
Several witnesses to whose opinions we attach much weight 
say no real advantage is gained by having two documents 
This, however, being rather a question for the law officers 
of the Crown than for us to decide, we simply allude to it 
as a matter worth careful consideration. 

Survey Department.—This has always been a very 
costly branch of the Government service, involving a total 
estimated expenditure for last year of 150,0001. Having 
been regarded from a scientific and technical rather than a 
practical point of view, its management has, to a large 
extent, been left almost uncontrolled in the hands of 
specialists. We regret to have to state that we have formed 
a low opinior of the real utility of a large proportion of the 
work done. 

In whatever direction we have inquired we have found 
evidence of serious waste of money in making sectional 
surveys of land which is of such a Geemnahes as to preclude 
the idea of its being required for settlement in the sizes of 
holdings into which it is arbitrarily cut up. Theextent to 
which this has been done is almost incredible, except to 
those who know from experience how it is ible for a de- 
partment to act on a theoretical system without considering 
the practical conditions involved. Examination of maps, 
in connexion with evidence taken, has convinced us that a 
large .waste of public money has been in curred in this 
direction. 

Blocks have been uselessly cut up into numbers of small 
sections. This his been proved by the fact that either no 
sales have been effected, or they have been so smali as not 
even to cover the cost of survey, which has in a large 
number of cases been from 1s. 6d. to 2s. 6d. per acre. The 
evil has not, however, been confined to the mere waste of 
money. The result of laying off sections without regard to 
the nature and configuration of the land has been that 
large blocks of country are rendered unsaleable, and are 
often held without charge by the men who have been 
shrewd enough to secure the few which form, as it were, the 
key to the rest. This has tended to encourage that 
which it has been the desire of the Legislature to 
avoid, while it has largely increased the peas of survey. 

To those who have any knowledge of the practical: work 





peared | of settlement it will be at once obvious that where land is 


laid out in such a way that the section lines run over 
ground on which it is almost impossible to fence, the 
prospect of purchases being made is greatly decreased. In 
a — r of cases the scheme of sections has been 
first laid off on paper quite independent of the form of the 
land ; and the result may be imagined when this has to be 
marked out on a ru iece of country. Had care been 
taken to survey land only into suitable allotments, and 
with due consideration of the way in which form its 


character it was likely to be occupied, the mere saving 
in money to the os would have been large, while pro- 
fitable settlement would have been greatly assisted. 


If all we had to say on this subject were merely to point 
out the ii errors of the past, our ica welt bea 
one of no practical utility; but it is not so. The same 
system is still being carried on in various parts of the 








¢ than useless expenditure is being 
incurred. We would strongly recommend that reliable 
reports should be at once obtained as to the character of 
the land in the various land districts which is now being 
cut up into sections, and that all the surveys which are 
shown to be of the character we describe should be dis- 
continued. 

No further detailed surveys should be undertaken much 
in advance of the requirements of purchasers, and, subject 
to definite regulations, of a character to guard the interests 
of the public against speculators, applications to purchase 
pastoral land before survey should be received and carefully 
considered. The effect of this would be that, instead of 
the Government having to decide as to the form and size 
of sections in which land would sell best, purchasers would 
make their applications, whether for large or small areas, 
in such a way as suited the character of the country and 
their own requirements. This would certainly result in a 
very considerable saving to the department ; and, if the 
regulations were properly framed and upon, no such 
power as there is at present to secure the occupation 
of large blocks by making small purchases would exist. 

The importance of this question is increased by the fact 
that the lands to be dealt with in future are generally of an 
inferior or of a broken and rugged character. While the 
surveys were confined chiefly to the more level land, the 
evils were small compared with those which may be antici- 
pated unless the change we advocate is made. If the same 
_— is pursued in future, both useless expenditure and 
the aad attendant evils we have referred to will be 

y inc 

ore, however, any sales are allowed, and as a prelimi- 
nary to all sectional surveys, either before or after pur- 
chase, we would point out, in the strongest terms, the 
importance of laying out the road lines. This, however, 
must not be done, as has been too often the case in the 
t, merely on paper. They must be carefully located 
ines, so situated as to be the most economical for con- 
straction as well as best for the future traffic. That this 
has hitherto been so generally neglected is a matter for the 
test regret, as the expense it will entail on the local 
ies who will ultimately have to form those roads will be 
a serious charge on their resources. The difficulty certain 
to arise from this growing evil is fully recognised by all 

who have any knowledge of the subject. 

The importance of the question was urged upon Parlia- 
ment in the session of 1878 ; and, in consequence of a reso- 
lution then passed, instructions have since been given b 
the surveyor-general to take great care in laying off all 
road lines, and this has to be done in accordance with 
certain general conditions as to grades, &c. To carry out 
these instructions in difficult country has involved much 
additional labour and expense, without immediate results 
being apparent ; and the consequent tendency to ignore 
them, particularly in contract surveys, has been great, and 
in many cases irresistible. It is true that in looking at 
the more recent maps a large number of road lines are 
shown, but on making inquiries we find that they do not 
fulfil the necessary conditions to render them suitable for 
construction. To such an extent has this occurred that it 
will probably prove in many instances better to abandon 
the existing sectional surveys as useless, and lay out proper 
roads, than the attempt to form those shown on the plans. 

(To be continued.) 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-[ron Market.—The highest price paid in 
the Glasgow pig iron warrant market last Thursday was 
50s. 9d. cash, but as low as 50s. cash was taken at the 
close. At the opening of the market on the following day 
49s. 9d. cash this week was accepted, and there were sellers 
at 49s. 8d. cash, and the market gradually improved to 
503. one month, then 50s. cash, and up to 50s. 3d. cash, and 
50s. 6d. one month done, the close being sellers at 50s. 24d. 
cash and 50s. 4}d. one month. The afternoon market 
opened with 50s. 3d. fourteen days paid and 50s. 14d. cash, 
receding quickly to 49s. 10d. various prompts and 5vs. 1d. 
one month, advancing to 503. 1d. cash paid, and at the 
close there were sellers at 50s. 3d. one month, and buyers 
near. The market opened on Monday forenoon at 50s. 44d. 
one month and 50s. 3d. cash, and there was a steady 
advance to 50s. 5d. cash and 59s. 73d. one month, receding 
to 50s. 3d. cash ; but the market again became firmer, and up 
to 50s. 74d. cash was done, and 50s. 9d. one month offered, 
closing with sellers at 50s. 6)d. cash, and buyers near 
The afternoon market opened with sellers shy, 50s. 8d 
cash being offered, then sales were made at 50s. 7id. down 
to 50s. 3d. cash, and at the close there were still sellers at 
that rate and at 50s. 5d. one month. Yesterday's warrant 
market was again strong, and prices closed at their best 
point during the day, being an advance of 5d. per 
ton on Monday’s close. Business was done during 
the forenoon at 50s. 6d. cash and at 50s. 9d. fourteen days 
to 50s. 8d. one month, the close being buyers at 50s. 44d. 
cash and 50s. 6d. one month, and sellers 1d. per ton over. 
In the afternoon the prices ranged from 50s. 5d. to 5s. 8d. 
cash, and 50s. 9d. one month, and sellers asking 1d. per 
ton more. The market opened this forenoon with 51s. one 
month and 50s. 10}d. to 51s. various prompts, receding to 
50s. 9d. cash, advancing to 50s. 10}d. one month, and 
50s, 10d. cash, and the close being sellers at 50s. 10d., and 
buyers 503. 9d. cash. There was a — opening in the 
afternoon, with business done at 50s. “. one = - 
50s. 9d. cash in fourteen days accepted, clos myers a 
50s. 6d. and 50s 8d. one month, nd sellers holding out for 
ld. per ton higher. The home trade in pig iron is really 
very good at present, but the ¢emand for the Continent 
keeps very limited, whilst the American demand may be 
judged of by the fact that the regular line steamers sailing 
rom the Clyde to New York, which were recently com- 
manding from 10s. to 12s. 6d. per ton for carrying pig iron, 
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are now gladly accepting 2s. 6d. per ton, and some are 
even carrying it as ballast. The position in America 
seems to be unchanged. A large amount of business is 
doing there, but it is evidently not sufficient to exhaust the 
home production and the stock of foreign iron already in 
the market ; indeed, all the reports point to a determina- 
tion to keep out the foreign articles as much as possible. 
The makers of Scotch special brands are maintaining their 
prices firm, but not changed to any material extent, if at 
all. Dealers’ prices are generally pretty close on those of 
the makers, as there is not much iron in second hands at 
present. 


State of Trade.—The shipbuilding trade is at present in 
an exceedingly active state, and it promises to become 
brisker than ever it has formerly m. In the, pipe 
founding and locomotive engineering trades there is a large 
amount of work in hands, and in the general engineering 
trades the activity is more universal than it has been for 
several years. 


Foreign Shipments of Machinery, &c.—The forward 
shipments of machinery and other iron goods from the Clyde, 
reported last week, included machinery of the value of 
upwards of 18,000/., and manufactured iron goods to the 
value of 34,3001. 


The Livadia.—This wonderful vessel has been doing 
some extraordinary work since she went down the Clyde 
this day week. When running the measured mile at 
Wemyss Bay she did such remarkable steaming power as 
to exceed even the most sanguine anticipations of her 
designers and builders, namely, something like sixteen 
—_ per hour. She is expected to leave the Clyde this 
week. 


Sir John Coode’s Report on the Peterhead Harbours.— 
At a meeting of the Peterhead Harbour Trustees held last 
week, Sir John Coode’s report on behalf of the Public 
Works Loan Board was submitted. Sir John considered 
that with the exception of a spur proposed to be constructed 
at the western end of the retaining wall, at an estimated 
cost of 12061., no further works would be necessary for 
making and maintaining a proper entrance to the South 
Harbour, provided the sea walls be duly strengthened in the 
manner recommended by Mr. Elliot, at an estimated cost 
of 15201. Sir John also considered that the flattening of 
the upper portion of the slope of the spending beach 
in the South Harbour would be a material improvement. 
As to the purposes for which the 50001. remaining to be 
advanced of the loan of 30,0001. should be applied, he con- 
sidered, seeing that the trustees had expended and under- 
taken liabilities to the extent of 27,5287. 6s. 3d. on works 
sanctioned by the Loan Board, and that only 25,0001. had 
been advanced up to the present time, it was clear that one 
half of the balance of the loan of 30,0001. must be appro- 
priated to meet these liabilities. The remainder, together 
with the further loan of 5000l., if granted, would be 
required to cover the expenditure and liabilities on works 
not yet sanctioned by the Loan Board amounting to 
72971.,10s. The only other point which called for remark was 
the proposal to deepen the entrance to the North Harbour. 
Whilst the necessity forthis work was, as the trustees stated, 
greatly diminished, the deepening of the North Harbour 
entrance to 8 ft. at low water of spring tides would never- 
theless be a most desirable improvement. Havi rd 
to all the circumstances of the case, and more icularly 
to the fact that this deepening could be done quite inde- 
pony a of any other portion of the work, perhaps the 

n Board might think fit to suspend their decision as to 
granting the sum of 20001. applied for under this head 
until the other works were completed. 


The Steel Company of Scotland. —At a Board meetin 
of this company, held last Thursday, the directors decid 
to recommend to the shareholders a dividend of 9 per cent. 
for the year ending 31st of August last. 


The Clyde Engineers and their Wages.—A meeting of 
workmen belonging to the engineering trades of the Clyde 
district was held last week in Glasgow to consider the 
wages question, when a large number of shops were repre- 
sented. After discussion, it was resolved to continue to 
agitate for an increase of wages, and to invite every shop 
to send delegates to form a Jeague for that object. It was 
stated that the oa had risen the wages of a number 
of men who were likely to promote the movement, with the 
view to silence these men, and that some employers had 
promised an advance when it was general. Several depu- 
tations had waited on the masters, who, it seemed, could 
do nothing individually to increase wages, because they were 
bound by the Masters’ Association. The meeting con- 
sidered the present state of trade admitted of an increase 
of wages, and that it would be generous if the employers 
followed the example of the Clyde Trust, who had 
voluntary made an advance. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

_ Hull Corporations and the New Railway Scheme.—It 
1s proposed that the corporation of Hull s subscribe 
100,0001. towards the capital of the new Hull and Barnsley 
Railway. The ratepayers mg of this, and as an 
ae - pagh —_ Soe fi a meeting of rate- 

yers held on Friday last, a Mr. aatae es Seen on 
the subject, and after advocating the investment, added, 

The corporation would not only benefit by the sale of the 
foreshore land for the new dock, but the schon would also 
be the means of increasing the value of a farm ee om to 
the town near the land to the extent of 106,0001. He did 
not think the dock company would undertake the con- 
struction of thedock.”” The corporation had an ment 
in the Bill giving them power to take over the dock at any 
future time. 


Yorkshire College has Pa sone The number of 
students is large. The dyeing department, a new branch 
in the curriculum, is more ordinarily a ive, for 
in addition to a considerable number of the sons of manu- 
facturers and others resident in the district, several 
students from Norway, America, Scotland, and other 
countries have signified their intention of seeking instruc- 
tion in this branch of the college programme. 

The Colliers and the Depression.—Notwithstanding the 
fact that operations in many of the collieries here are 
suspended and hundreds of hands are out of work, a meet- 
ing of miners’ representatives has been held at Barnsley 
this week, anda circular has been forwarded to the whole 
of the coalowners asking them to make such an advance in 
the price of coal as will enable them to advance the miners’ 
wages. 

Derbyshire Institute of Engineers.—On Saturday a 
— meeting of the members of the Chesterfield and 

erbyshire Institute of Mining, Civil, and Mechanical 
Engineers was held in the lecture room of the Stephenson 
Memorial Hall, Chesterfield. In the absence of the 
President (Lord E. Cavendish), Mr. E. Bromley, a vice- 
president, took the chair. Votes of thanks to Mr. Wass, 
and all the gentlemen who had cordially received the 
members and contributed to the success of the Derbyshire 
Peak excursion, were unanimously adopted. As the 
members had only received Mr. J. A. Longden’s paper on 
‘* Brick Kilns” that — the discussion was adjourned. 
The discussion on A. H. Stokes’ paper on ‘‘ Lead and Lead 
Mining in Derbyshire,’’ was continued by Mr. J. C. 
Jefferson, Mr. C. E. Jones, and others. Mr. W. E. Teale 
read a very interesting paper on ‘‘ Safety Lamps,” mows 
by means of experiments the construction of ps whic 
prevented the possibility of igniting gas. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—No a= in the local coal trade can be 
reported last week. ost shippers continue to have good 
stems, and, as a consequence, are not dis; to take 
lower prices ; in fact, it seems to be generally agreed that 
the winter demand having now fairly set in, the present 
firmness will last for some little time. The patent fuel 
trade continues fairly active, house coal is in 
request. {n the iron ore market there is no change worth 
noticing. Iron orders continue scarce. Last week’s ship- 
ments comprised 97,404 tons of coal, 3244 tons of patent 
fuel, and 1072 tonsof iron. The imports of Bilbao iron ore 
amounted to 6421 tons, and 5204 tons were received from 
other foreign and British districts. 


South Wales Coal and Iron.—The shipments of both 
coal andiron to foreign ports during September from the 
South Wales ports were large, though not so extensive as 
they were in the spring. Last month Cardiff shipped to 
foreign ports 421,871 tons of coal; Newport, 81,706 tons ; 
Swansea, 63,294 tons; and Llanelly, 5716 tons. For Sep- 
tember, 1879, the shipments were: Cardiff, 341,719 tons; 
Newport, 65,405 tons ; Swansea, 53,675 tons ; an e) 
4754 tons. Last month the shipments of coke were: Car- 
diff, 1069 tons ; Newport, 44 tons; Swansea, 1290 tons. 
The shipments of patent fuel last month were : Cardiff, 
11,699 tons; Swansea, 23,764 tons. The shipments of 
iron last month were: Cardiff, 9614 tons; Newport, 
12,676 tons ; and Swansea, 1195 tons. 


The Port of Swansea.—During the past three months 
there has been an inc revenue from the general 
harbour estate of the port of Swansea of 2538/., and an 
increased expenditure of 8521., the former having this year 
been 13,8441. and the latter 10,9171. On the South Dock 
estate the revenue for the three months been 33171. 
this year, or 6921. more than last year; while the ex- 

mditure has been 38721., or 3611. more than last year. 

he result of the three months’ work is a surplus of 
29261. on the general estate, and a deficit of 5541. on the 
South Dock estate. A surplus of 23711. is thus the final 
result this year on the whole estate against one of 3541. last 
year. 

Milford Haven.—The Great Eastern was towed out of 
the Milford Docks on Wednesday morning’s tide, and 
anchored out in the haven. Her removal was n i 
in order that the dock works may be completed. Mr 
her removal, which 


Barber, one of her owners, wi 


was carried out successfully under the superintendence of P 


Mr. Beckwith, the chief engineer, the tugs Knight Com- 
mander (Liverpool), the Guide (Jackson and Co., Milford), 
and H.M.S Widgeon being in attendance. 


Newport.—The as of trade.here still continues to 
induce a belief in a fairly prosperous winter. Shipments 
of coal continue to be made in large quantities, and sellers 
are thus enabled to adhere to tbe firmness which has been 
for some little time apparent. The iron works also con- 
tinue to exhibit a fair amount of activity. As the winter 
approaches it may be expected that the demand for iron 
ore will be heavier. Ore was imported here last week to 
the extent of 6631 tons from Bilbao, and 3495 tons from 
other sources of supply. 


Bilbao Iron Ore.—As an evidence of the rapid growth 
of this im: t branch of our import trade, and also of 
the provisions which local ironmasters thought it necessary 
to make at the commencement of 1880, fur the year’s 
work, it may be mentioned that the imports into the 
Bristol Channel up to the present date this year show an 
excess of about 80 per cent. over those in 1879. To the 
end of tore 1,800,000 tons of ore are computed to 
have left Bilbao, and of this quantity South Wales will 
have received about four-fifths. 


Water Supply at Cardif.—Mr. J. Taylor, C.E., has 
delivered a report on the water supply of Cardiff, and the 


of 1878. Mr. Taylor the result of the present year 
has proved that the e: ist works are insufficient to main- 
tain a proper water service for the district, and that should 
a similar season occur next year with the additional 
demand for water owing to the ordi increase of popu- 
lation, the present works will be found to be dangerously 
inadequate. He recommends—first, the construction of 
filtering culverts, and works connected therewith, at Ely ; 
second, the construction of the Cardiff new filters an 
works; and third, the construction of the Cardiff store 
reservoir. These extensions will increase the storage 
capacity to from 260 to 270 millions of gallons, or 90 days’ 
supply of 3,000,000 per day, irrespective of the dry weather 
yield of the springs. 
_ Treforest.—At noon on Monday an event likely to result 
in increased Prosperity to Treforest and Pontypridd took 
lace at the Treforest Steel and [ron Works, situate on the 
‘orest Estate, namely, the blowing in of a new 
blast furnace. The officials of the company, including 
Mr. Roberts (manager), Mr. Tolfrey (secretary), and Mr. 
Richards (manager of the collieries), were present, as well 
as a lenge body of workmen and others. The task of 
ania S e blast in motion was successfully performed by 
Miss ud Roberts, Taff Vale House, and Miss May 
Tolfrey, Park Villa. The furnace is 70 ft. in height, the 
boshes are 17 ft., and the hearth 7ft.6in. The design is 
of the ng mentee type. It is confidently anticipated 
that the furnace will turn out from 75 to 80 tons of pig 
iron per diem. 


Swansea.—Although tonnage has again been scarce os 
to bad weather, steam coal exports show an improvemen’ 

of nearly 5000 tons as compared with the previous week. 
Prices remain unaltered without the slightest symptoms of 
anyadvance. A ruinous t appears to be carried on in 
through-and-through steam coal for Irish pur . It is 
rumoured that heavy contracts are bei ed at prices 
which can only leave disastrous losses. Iron sLows further 
depression. This appears to be caused by the near approach 
of the quarterly meetings, and a consequent indisposition 
on the part of buyers to operate more than is absolutely 
necessary. Some small transactions in iron rails on 
American account, at about 51. ton free on board, have 
taken place. Steel rails show signs of firmness, new orders 
from the United States having arrived, and further orders 
being in course of negotiation. It is reported that 
tenders will shortly be required on American account for 
250,000 tons. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades was 
held in the Royal Exc , Middlesbrough, and was 
numerously attended, there being a good representation 
of other centres of industry. T was a good deal of 
activity, but buyers were not anxious to do business at the 
quotations. No. 3 Cleveland pig was 39s. per ton, but con- 
sumers only offered 38s. 6d. per ton. Messrs. Connal and 
Co., the warrant storekeepers at Middlesbrough, had in 
stock 101,961 tons, which is an increase of 2716 tons since 
Tuesday last. In Glasgow the warrant stock stands at 
474,952 tons. The usual facilities were afforded for the 
exhibition of articles of interest to the trade. The Nickel 
Plating Company, of Stockton, showed some beautiful 
specimens of their work. Mr. H. B. Dunn, of the Middles- 
brough Forge, exhibited a number of spades and shovels 
made of solid steel. Messrs. T. W. McNay and Co., of 
Middlesbrough, had a selection of specialities, including the 
automatic se oomenaing prey blocks. Messrs. Howson 
and Wilson, engineers, dlesbrough, exhibited a model 
of the Wilson gas producer. This apparatus has recently 
been introduced for heating all kinds of furnaces, and is of 
a neat and self-contained form, standing all above the 
ground line, like a vertical donkey boiler. It is stated to 
cost muzh less to establish than the old form of gas pro- 
ducer, ne less room, and to e@ gas from 
small coal. en applied to steam boilers this system 
claims entirely to prevent smoke. 


ro per ey the high 
temperatures in melting s 


and in the manu- 
facture of glass, &c., this producer is stated to possess 
important advantages, whilst it has great value for obtain- 
ing noes re - or go aay — ing 
urposes with a neu e of great regularity. © air 
is forced in by two small steam jets, and consumes the fuel, 
which is 6 ft. to 7 ft. thick, resting upon a solid hearth, 
and there are no grate bars. The ashes are cleaned out 
by two doors at the bottom, and the is led off by 
a pipe from the top. We understand that this gas 
Ser has been adopted by some of the leading firms in 
he iron, steel, glass, copper, and chemical trades, and has 
given most satisfactory results. 

The Finished Iron Trade.—For all kinds of finished 
iron there is a better inquiry, prices are improved. 
The output is larger than it has been for some time in this 
district. les are quoted 51. 12s. 6d. ed ton, ship plates 
61. 10s., and 51. 12s. 6d. Many of manufacturers 
are well sold to the end of the year. 

Engineering and Shipbuilding.—There is still a 
deal of work going on in this district. On the ; 
Wear, and Tees a large number of steamers are in course 
gern be etn ghey gl? 
ri engin wor! is employmen' 
toa ee of hands in the northern counties. 
The Coal and Coke Trades.—There is a general improve- 
ment in the coal and coke trades. Household coal is 1s. 
per ton higher than it was a fortnight ago. Coke and 
man ing coal are in request. 


The Steel Trade.—For steel there is a steady demand, 














The Yorkshire College.—The seventh session of the 





best mode of carrying out the works sanctioned by an Act 


and the various makers are fully employed. 
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SWING BRIDGE; BUCCLEUGH DOCK, BARROW-IN-FURNESS. 
MR. F. 0. STILEMAN, ENGINEER. 
aon a oo 
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Ar the last meeting, at Barrow-in-Furness, of the 
Institution of Mechanical Engineers, a paper was read 
by Mr. F. OC. Stileman “On the Docks and Approaches 
at Barrow-in-Furness” (see page 118 ante), in the course 
of which the author described the swinging bridge which 
we illustrate above. This structure, the most important 
of its class at the Barrow Docks, crosses an opening 80 ft. 
wide, and is divided into two leaves, each of which 
weighs 116 tons. The total width of the bridge is 31 ft., 
and it is arranged for railway, carriage, and foot traffic. 
Each leaf is suspended on a pivot by means of spring 
girders, as shown, which lift the structure from its bear- 
ings when unloaded, and thus greatly facilitate the work 
of turning. When, however, a load passes on to the 
bridge the spring girders yield, and the structure comes 
down to its bearings. The two parts of the bridge are 
locked at the centre by means of a key working in a 
groove, as shown in the illustration. 





SHOE-LAST MAKING MACHINE. 

We annex an illustration of an improved machine, 
manufactured by Messrs. Samuel Worssam and Co., of 
the Oakley Works, Chelsea. for shaping shoe-lasts and 
other similar articles. It is capable of producing about 
fifty pairs of average sized henieala in a day of ten hours. 
The cutters work in the direction of the grain, so as not 
to split or splinter the wood, as frequently happens when 
the cutters work across the grain. The main feature of 
the machine lies in cutting the shoe-last to an iron 

attern or template of the contour of the work required. 

he machine consists of a cast-iron bed carrying head- 
stocks with centres. The iron pattern and the two 
pieces to be shaped are held side by side between centres, 
which are caused to rotate at the same speed, and in the 
same direction, by suitable spur gearing. The cutters 
revolve in a vibrating arm carrying a friction roller. 
The weight of the arm serves to keep the friction roller 
to the pattern, so that as it revolves the arm rises 
and falls in conformity with the outline of the pattern, 
with the result that tho pieces are cut to the exact 
form required. A square-threaded screw serves to 
traverse the table carrying the pattern and headstock, 
bevel gear being provided to work it in either direction. 
By a simple arrangement the machine, after shaping 
each pair of lasts, throws the gearing of the screw out of 
action, and thus causes the table to stop without any 
attention on the part of the workman. The machine is 
very efficient in its action, and in consequence of the 
high speed of the cutters, the work turned out is very 
clean, and subsequently requires but little sand-papering 
or other finishing. It can be also used for making 
sabots, in conjunction with two other tools, one for 
hollowing out the heel part, and the other the toe part 
of the sabot. 

The illustration represents a machine for operating 
only on two shoe-lasts at the same time ; similar ones, 
however, can be made, which will operate upon four 
or six pieces at one operation. 





COMPOUND PADDLE-WHEEL ENGINES. 

We give this week a two-page illustration of a pair 
of compound paddle-wheel marine engines exhibited at 
the Brussels Exhibition by the Société John Cockerill, of 
Seraing. These engines are intended for a light draught 
steamer for the River Amour (Kamschatka). They are 
nominally 70 horse power, but capable of indicating 
easily 220 horse power when working under normal con- 
ditions, As will be seen from our engravings, they are 
of the inclined direct-acting type. The cylinders, which 
are 29in, and 46in. in diameter respectively, with a 
stroke of 3ft., are placed side by side, sloping upwards 
at an angle of about 22 deg. to the crankshaft, which is 
itself below the intended deck level. In front of the 
cylinders stands the condenser carrying the main guides. 

he top frame is one casting, stayed to the cylinder by 
four turned stays, and resting on four columns. The 
pumps are on the level of the engine room floor, and are 
worked, by the intervention of a pair of levers, from the 
high-pressure crosshead. The air pump is placed under 
the condenser, and the feed pumps outside, and in line 
with it. The general arrangement of all these is clearly 


shown in our drawings. The high-pressure cylinder 
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SHOE-LAST SHAPING 


CONSTRUCTED BY MESSRS. S. WORSSAM AND CO., ENGINEERS, LONDON 


MACHINE. 





opposite the crank, on the back of the main slide, the 
cut-off being easily adjustable by hand, without stop- 
ping the engine. The main valve is driven through the 
intervention of link motion, arranged in a neat manner, 
as shown in Fig. 1. The valve rod has a large block- 
head working in a guide, and through this head the 
link—of the bar type, with eccentric rods overhung— 
passes. The suspension bars are connected to the upper 
end of the link. The main reversing lever carries at its 
upper end the bearings for a spindle on which is fast a 
small pinion, and the reversing handwheel. The pinion 
gears into a fixed tocthed sector attached to the front of 
the cylinder. In the act of reversing, by this arrange- 
ment, the axis of the handwheel itself is of course shifted, 
along with the lever, round the axis of the weigh-shaft. 
Each of the paddle shafts has its crank forged on, and 
the two cranks of the intermediate shaft are likewise 
forged on it. The intermediate shaft is made consider- 
ably smaller in its bearings than the other two. The 
crankpin is in each case keyed into the outer crank and 
bushed into the inner one, to allow for the shafts getting 
out of line, 

The throttle valve and other working gear is placed 
handily for the engineer, on the starting side of the 
engine. A starting valve is provided for admitting 
boiler steam direct to the low-pressure cylinder, arranged 





has an expansion valve, worked by an eccentric placed 


as shown in Figs. 1 and 2, 








These engines are exhibited at Brussels in motion, 
with their paddle wheels (12 float wheels, of the feather- 
ing type) all fitted in place. In the construction of the 
latter their is nothing calling for special remark. The 
feathering apparatus is worked by the usual arrange- 
ment of an outside eccentric carried by the paddle beam, 
All the principal working parts of the engines are made 
of Bessemer steel manufactured at Seraing, and the 
workmanship and finish is of that excellent kind with 
which the name of the makers has always been associated. 


Tue Execrric Ligut.—In a Note on ‘‘The Electric 
Light,’”’ published on 301 of our flast number, the 
name of the representative—Mr. J. A. Berly, 16, New 
Bridge-street, E.C.—of the Compagnie Généraled 
Electrique (Jamin’s system) was wrongly given through a 
printer’s error. 








Sueer Leas.—The Spaniards are, we find, about to 
—- increase the lifting power available at their different 
ockyards, Messrs. Day, Summers, and Co. having at 
resent three sets of their patent sheers in hand for the 
panish dockyards at Ferrol, Carthagena, and Havana 
respectively. ese sheers are each to be capable of lifting 
100 tons. ‘The same firm have also in hand a set of 60-ton 
sheers for Messrs. Readhead and Co., of South Shields, a 
set of 40-ton sheers for the Kockums Werkstads, at 
Malmo, and a 20-ton set for the Southampton Dock 
Company. 















































































































































































































































Coze bug 208 ‘uordisosag 40,7) 4 
‘ONIVUAS ‘SUAANIONA “TIMAMOOO NHOL GLAIOOS FHL AM AALONALSNOO 


NOILIGIHXHY STHSSNAG AHL LV SHNIONA ATIACGVd AGNNOdAUNOD 











‘O88I ‘SI AaG0L00 ‘ONTAAANIONG 























OES 





Wy 


NNN 
a= 


A 
: WW 





\ NSS <a 


| | \ 
9 bag ] 


YX 

















OcT. 15, 1880.] 


ENGINEERING. 


321 





5IN. SCREW CUTTING FOOT LATHE. 


CONSTRUCTED BY MR. W. H. ASTBURY, ENGINEER, GRANTHAM. 











Fig. 2. 
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Tue foot lathe of which we give an engraving above 
is not one marked by many novel features, but we 
illustrate it as an example of a class of lathe specially 
designed by Mr. W. H. Astbury, of Grantham, for the 
lighter work of an engineer’s shop, or for the use of 


amateurs. The particular lathe illustrated is one with 
5in. centres, and capable of taking in articles 18 in. in 
diameter at the gap, while the length which can be 
turned between centres is 3ft. The treadle motion is 
communicated by a chain to an outside crank on the 
flywheel shaft, this shaft being carried on anti-friction 
rollers, as shown. The shaft carries a coned-belt pulley 
at one end and a flywheel at the other, while at the latter 
end is a small afti-friction wheel placed above the shaft 
and entering into a groove cut in it, so as to prevent 
endwise movement. 
power if desired. 
The standards are of neat design, and give a good 
breadth of base. The headstock is double geared, and 
has a cast-steel spindle running in hard gun-metal 
bushes. The bed is provided with a bridge-piece for the 
gap, and carries a compound slide rest adjustable for 
conical turning, A leading screw runs the whole length 
of the bed, and change wheels are provided together 
with reversing motion for cutting right or left-hand 
screws. The rest is fitted with a double-clam nut 
clipping the leading screw at top and bottom, while there 
is also a quick return motion by rack and pinion. The 
nuts and wearing parts are all case-hardened, and the 
whole design has evidently been carefully thought out. 





THE STEAM YACHT “ WANDERER.” 
To THE EpI10z OF ENGINEERING. 
_ Str,—We think perhaps your readers may be interested 
in the performance of the steam yacht Wanderer with the 
new engines* made by us, and therefore to hand you an 
extract from a letter dated Madeira, August 25, from her 
chief engineer. 

“TI beg to inform you of our arrival here ; we have been 
consuming 1.61b., or rather less, of coal per indicated horse 
power per hour, from the diagrams taken. Our engines are 
working very nicely, and I was never shipmate with a more 
comfortable pair of engines. We have not had any sign of 
hot bearings since starting, and leave to-morrow for Tene- 
riffe, thence to Cape de Verds, St. Helena, Ascension, &c.’’ 

The Wanderer’s present pair of engines are of the ordi- 
nary inverted compound type, with cylinders 25 in. and 50 in. 
diameter by 2 ft. 6 in. stroke. There are two circular 
boilers made of Landore-Siemens steel, and loaded to 80 lb. 
per square inch. The specifications for this machinery 
were drawn up by Mr. Harrington, of Gracechurch-street, 
who acted as consultin — for the owner of the yacht, 
Mr. T. Lambert, and also designed the new poop and fore- 
castle which we constructed, which added very largely to the 
accommodation and comfort of the vessel. 

_As the owner made it a condition in our contract with 
him for the new machinery that the trial instead of being 
as usual one of a few hours only on the measured mile, 


y y fitted to 
in ENGINEERING, vol. 





* (The engines on the Perkins system origi 
the Wanderer were illustrated 


xxviii., page 469.—Ep. E.] 


The lathe can also be driven by C 


should be of at least 24 hours at sea, it was determined to 
make a run from Southampton to Plymouth and back. 
The Wanderer got under way from Southampton on 
Monday, June 28, at 1.15 p.m., leaving Cowes Roads at 
2.15 and the Needles at 3.45. She proceeded down Channel, 
steaming easily ten knots an hour until 6 p.m., when 
Captain Gordon (her commander) ordered half speed, as he 
did not wish to arrive at Plymouth before 6 a.m. the next 
morning, at which hour he a to take on board 
some of the crew awaiting the yacht’s arrival there. The 
engines were therefore eased down and the Wanderer 
anchored in Plymouth Sound at the appointed time. She 
left again at 9.15 a.m., passed the Start at 11.10, Portland 
8.20, and the Needles at 7.15, thus making the 

from Plymouth to the Needles in ten hours. From this, 
however, must be deducted half an hour which was taken 
up by the adjustment of the yacht’s compasses in the 
- The actnal time under way was therefore 
9} hours, and the distance 105 knots, giving an average 
speed of rather over 11 an hour. o sail was 
carried, and the tides were ly with and partly against 
the vessel. The engines worked exceedingly well, without 
any priming or hot bearings, and averaged 82 revolutions 
per minute, indicating about 550 horse egal | pressure of 
steam 80 lb., vacuum 26 in. to 27 in. The engines were let 
out to their full power for a short time, and gave the yacht 
a speed of 12 knots per hour with 717 horse power indicated. 
The trial was conducted by Mr. Harrington, and the 
results were entirely to his satisfaction, both as regards the 
working of the machinery and the speed of the vessel. The 
Wanderer was in seagoing trim, with all her weights on 
board, the draught of water forward being 12 ft. 4 in. and 
aft 15 ft., coal 100 tons, ballast 105 tons, fresh water 
20 tons, displacement 855 tons. 

The Bevis feathering propeller previously fitted to the 
Wanderer was set to 16 ft. pitch during the trial, the slip 
being about 15 per cent. 

Yours faithfully, 
Day, Summers, AND Co. 

Northam Iron Works, Southampton, October 7, 1880. 





THE UTILISATION OF PEAT, 
To THE EDITOR OF ENGINEERING. 

S1r,—I have read with considerable interest the very 
able letter in your issue of September 24th on “‘ Peat, and 
what to do with it,”” by Mr. Vassard. There is little 
doubt but that the chemical action which well decomposed 
peat exerts on —— soils, manures, and plants is due to its 
containing vegetable acids as well as nitrogen. It must 
not be understood, however, that live peat as it is cnt from 
oo Sone peeve of value as a fertiliser, it is essenti 
that it should be thoroughly decomposed and disin ted, 
and this necessitates labour and time in rendering the peat 
suitable for — with farmyard dung, — and 
other manures. Very many experimen ve from time 
to time been made with ‘ muck,”’ and it enjoys a 
considerable reputation in the United States, where 1 
quantities are used, much in the manner suggested by Mr. 
Vassard. The eminent American chemist, ‘essor 
Johnson, has gone very fully into the subject, and shows 
clearly that ‘peat muck,” though varying in ony 
caving to the nature of the plants—the decay of whic 

roduce the bog—together with the age and situation of the 
leposit, &c., has a value but little under that of ordinary 





farmyard dung. This, however, in the present state of 





excellence to which artificial manures have been brought 
makes it apparent that ‘peat muck,’’ or any fertiliser 
ee. a yt omcan of . cannot ov tt 
carriage beyond the localities where it may be prepared. 
The value of the humus contained in well m) 

** peat muck,’’ when applied to soils which have had a 
constant application of stimulating manures, such as 
nitrate of soda, sulphate of ammonia, &c., is considerably 
greater than its bare analytical value. When treated in 
compost with ammoniacal liquor from gas works, or with a 
little animal refuse, I have often been surprised with the 
way in which the mixture has acquired, or rather developed, 
all the elements necessary for the growth of plants. From 
personal experience I have found that over 2 per cent. of 
ammonia can be obtained from such a coments together 
= phosphates, magnesia, and alkalies, all in a soluble 
orm. 

The question, however, is how to get the known value 
out of peat at the lowest possible cost and also to make 
from it an article of commerce which will bear the cost of 
transport from where it may be produced to where it can 
be oe to the soil. 

After many years’ study of the subject, I am satisfied 
that the only vy be attain success is to convert the peat 
into a kind of charcoal, so obtaining in a small bulk the 
virtues of many tons of the raw material. Peat deposits 
on the average may be taken as containing at least 80 per 
cent. of moisture. To the t+ majority of the soils in 
this country, there is no object to be gained in applying 
moisture to the land in this form. The valuable properties 
of the peat are therefore contained in abont 25 or 30 per 
cent. of the whole as dug from the bog, this, when > 
is reduced by, say, 50 per cent., the final result therefore 
is about 15 per cent. of the wet raw material. 

Can peat be reduced to this comparatively small bulk by 
charring and yet retain all its manurial value, and can 
the operation be performed at such a cost as to make it 

y to produce it? I unhesitatingly assert that it can. All 

lepends upon the charring. Peat as carbonised in the 
ordinary way loses almost the whole of its ni whereas 
when c L 4 the go by which is now 
produced at works in Yorkshire, Westmoreland, Devon- 
shire, &c., the whole of the nitrogen is retained. The 
rocess consists in injecting by means of a jet of super. 
eated steam, the ucts of combustion from a furnace 
into chambers in which the peat is placed, where the super- 
heated steam and hot come in direct contact with 
the peat. As some of the charcoal produced in this way 
contains over two cent. of ammonia, it is thought that 
some portion of this is due to the union of nitrogen with 
hydrogen liberated by the superheating of the steam. 
Another advantage which the new process of charri 
—_ is that a much larger yield of charcoal is obtain 
by any other. With it the average yield is about 45 
per cent., the yield by the common processes being only 
about 30 per cent. 

Some years ago a Mr. Joshua Kidd introduced the above- 
mentioned charring process into this country from the 
States, and some works were erected for the purpose of 
manufacturing peat charcoal for use as fuel. So far as the 
charring was concerned the results were eminently satis- 
factory. Air-dried peat containing about 30 per cent. of 
moisture was carbonised in five hours, yielding about 45 
per cent. charcoal. In consequence, however, of the diffi- 
culties met with in seeking a market amongs iron 
manufacturers, the parties interested in the matter lost 
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heir attention to the producti f body of the public who contribute to their main- | in it, and I have no doubt that the builders with thei t 
heart, and turned their atten @ production o' ae sare that it will earn for you the beat ; J eir grea’ 


it was believed, according to the ing authorities on the 
subject, that an unlimited demand would spring up so soon 
as peat charcoal was offered at a moderate price. Well, 
the manufacture was commenced and persevered with ; 
charcoal specially prepared for agricultural purposes 


charcoal for agricultural and ie leading eather for which 


showin; analysis— 

i , a pe eco ose oss 7.93 

nic matter* _... oes eel eo. 84.63 

Oxide of iron and aluminum ese ae 1.46 
Lime ... one ees ‘na jad als .69 
Magnesia and alkalies ad oan oc 1.52 
Phosphoric acid eee enn ‘ai ose 18 
Insoluble silicious matter ... one ove 3.59 
100.00 


was offered at 40s. ton ; customers, however, were few, 
the practical iculturist had seldom or ever heard of the 
use of char on the farm, and had met with it still more 
rarely, therefore farmers had to be enlightened on the 
subject. This has taken some years to do, but now I am 
happy to say that this interesting industry is fairly on its 
legs, as shown by the my vy increasing demand that the 
manufacturers have for the charcoal and for the manures 
of which it forms the head. 

Quite recently a large company—the West of England 
Peat Company of Exeter—who have works on Dartmoor, 
have gone in extensively for the manufacture of peat char- 
coal for agricultural purposes under Kidd’s process. This 
company think there is something to get out of peat in this 
form, and in order to cheapen the cost of production, and 
to reduce the expense of carriage, they have expended many 
thousands of pounds on the construction of a railway from 
Bridestow Station to their works. 

The Aberdeenshire experiments on the application of 
ground phosphate of lime instead of superphospate induced, 
some two or years ago, some of those interested in the 
question to make some experiments in mixing finely 
powdered phosphate of lime with’ specially prepa: char- 
coal. The results so far as they went were very favourable, 
and in writing on the — Mr. G. H. With, chemist to the 
experimental farm at Hereford, says : 

: Le oa ng char consists of a mixture of Bmp d and 

ly carbonised vegetable matters. This being the 
case, it should yield slowly carbonic acid during the decay 
in the soil of ‘the imperfectly carbonised portion. The 
carbonic acid thus supplied would assist in rendering 
soluble the mineral plant food existing in the soil—the 
insoluble phosphates for instance. 

I thi “y | venture to say that, in addition to the 
advantages to be derived from the physical properties of 
the carbonised peat, its action on the mineral matters of 
the soil will be entirely in the right direction.” 

Farther epuiael are about to be made, and it is 
anticipated that if to the charcoal and phosphate mixture 
there be added some liquid fertiliser which will induce a 

ial fermentation, as it were, very excellent results will 
obtuined. If you accept this communication I should 
have pleasure in again reverting to the subject. 
I am, Sir, your obedient servant, 
FRED. LIVINGSTONE. 
Sydenham Park, S.E., October 6, 1880. 


im 








THE PATENT MUSEUM LIBRARY. 
To THE EpIToR oF ENGINEERING. 

Srr,—I expect you have been inundated with letters 
yey oy bye and commending your new and excellent 
feature in last week’s ENGINEERING respecting patents ; 
the modesty of your remarks on introducing it contrasting 
favourably with the ostentatious manner with which some 
of your contemporaries assert opinions on matters of 
importance. 

ether the position taken up by one of them recently 
re the cost of “‘ American versus English patents’’ may be 
considered settled by the refutation its own correspondents 
have given it, or otherwise, I cannot say, but your remarks 
as to the facilities afforded by our Patent Office are 
practically unassailable, especially if contrasted with 
American facilities, for in the Library of the Patent 
Museum may be found two C — and well-bound volumes 
giving full particulars of all the applications (some 12,000) 
or patents in America during 1879, whereas there is no 
rinted index of English ones, not even an alphabetical 
its of applicants, let alone anything like a summary of 
names and subjects such as you are now issuing. I may 
mention another little matter ; some three years ago a staff 
of clerks was advertised ‘for, and no doubt engaged to 
bring down the series of ‘‘ abridgments’’ to the year 1876 ; 
several of these volumes on different subjects were 
advertised for sale in the Commissioner’s Journal in June, 
1879, but they are not to be seen at the above place yet, and 
though I write not to bring official censure on any one, 
the whole place gives one the idea of indifference to the 
needs or requirements of inquirers ; does appear some 
interest taken in getting your name and address, for in 
addition to a notice telling you (before entering) it must 
be given, you are very likely to be told not over politely 
(according to the style of your hat or the blackness of your 
coat) to ‘* sign your name in the book,’’ this interesting 
piece of information being about all it is in the power of the 
y (apparently in ch: during official hours) to give. 
is is not all that'might be said by those who like myself 
sometimes desire a little information as to what my country- 
men are doing in the world of invention. 

Sir, if your enterprise and spirit thus manifested has not 
the effect of stimulating those who are responsible for such 
@ state of things, at least to vie with you in your efforts, 
and give a little more attention to the requirements of a 





I had almost said gratitude, of many besides 
Your humble servant, 
October 9, 1880. INQUIRER. 





SPEED CURVES. 
To THE EpiTorR oF ENGINEERING. 

Srr,—In your issue of the 1st inst. you publish the speed 
curves of the steamers Charles Quint and Shamrock. The 
Messrs. Inglis certainly deserve the thanks of all ship- 
builders by their adding fresh data to our available stock 
of information as to the capabilities of steamers at trial 
draught. The curves of indicated horse power are shown 
in each case passing through the zero point, but the late 
Mr. Froude proved that this should not be, the curve 
ought to start at a distance along the base line representing 
the initial friction of the engines. Some months ago you 
published an article by Mr. Mansel, of Glasgow, on the 
subject of the law of resistance of steamships. In the 
accompanying Table are the values of his coefficients a and 
C worked out for the two vessels in question, also for 


ience have fully weighed the advantages on the one 
sid e and disadvantages on the other before deciding upon 
every detail. The particulars of results obtained with the 
French torpedo boats are very instructive ; better vacuum 
is kept, less air pressure is needed, and apparently less fuel 
per horse power, but the total weight is much greater 
than in the English boats, as stated by Messrs. Normand 
and Co. The steam jackets I consider almost useless. 


Yours truly, 
London, October 10, 1880. W. Scuinueyrper. 





LONDON AND NORTH-WESTERN GOODS 
LOCOMOTIVE. 
To THE EpITor oF ENGINEERING. 

S1r,—In your last impression, containing a description 
and drawing of Mr. Webb’s new class of goods engine, I 
notice you make mention of the way in which the water 
space of the firebox is carried around and under the fire- 
bars, at the same time forming the ash-pan. This method 
of construction is not new, such a firebox was suggested 





by the late Mr. William Bouch, locomotive superintendent 








Dis- ’ Indicated 
Name of Vessel. Builder. Length. |Breadth.|Draught.| place- |Section.| Speed. | Horse a. ©. 
ment. | Power. 
ft. in.| ft.in. | ft. im.| tons. | sq. ft. | knots. | 
Shamrock, s.s._... Inglis 231 0] 3832 | 11 74] 1296 309.5 9.4 | 370 105 354 
129 |; 1130 a 365 
13.9 1630 99 353 
Charles Quint, s.s. Inglis 313 6| 3836 | 14 7%] 2478 420 9.7 480 .079 253 
13.5 1330 a0 254 
15.1 2062 pa 245 
Grangemouth, s.s. Paul 195 0} 270 | 1210 1124 300 7.36 160 1285 | 496 
8.78 291 * 495 
9.88 441 -* 509 
10.77 725 9 440 
Houssa, t.s. ese Steven 192 0| 260 6 8 645 164 7.108 | 132 -09 216 
9 878 323 % 219 
10.69 | 430 " 211 
Iris, t.s. ... oe H.M.S. 300 0; 4460 | 18 1 3290 700 8.32 | 596 .069 134 
12.47 | 1765 9 127 
15.74 3958 * 125 
18.58 7556 99 129 
Miranda, s.s. Thornycroft 45 6 6 6 26 3.73 10 10.27 23.45 03 68.8 
14 42.31 * 67.3 
16.19 56 a 68.4 
| 
































several others of which the performances have been pub- 
lished. Mr. Mansel’s formula does not seem to have 
received the notice it deserves, as i+ gives the true law of 
resistance, the values of C for the Iris being remarkably 
uniform. It would appear that for all ordinary purposes a 
trial at two speeds is sufficient, one at somewhat under the 
maximum and one at power answer well. Very 
little published data as to performance at load draught 
exists, the Peninsular and Oriental trial sheet may be 
considered out of date; if you, Sir, would kindly take up 
the subject you would confer a lasting favour on the pro- 
fession. Surely abundance of facts as to the sea-going 
performance of trading and a steamers exists in 
the country, and might be pu lished with loss to no one, 
and great gain to all. 
Yours truly, 
SHIPBUILDER. 

[We shall be happy to receive and publish data of the 
kind named by our correspondent. — Ep. E.] 








TORPEDO BOATS. 

To THE EpiTor oF ENGINEERING. 
Srr,—Instead of asking the few modest cuestions con- 
tained in the letter of one of your correspondents in your 
issue of October 1, ought we not ask Messrs. Thornycroft 
to supply us with full detailed working drawings of boat, 
boiler, and engines, together with all their calculations as 
to speed, power, &c., and prime cost? Seriously speaking, 
our readers should be much obliged for the very extensive 
information given, both in the shape of drawings and 
results of trials of so interesting and exceptional a piece of 
machinery as the modern torpedo boat undoubtedly is. 
Great ingenuity has certainly been displayed in obtaining 
the results given upon so small a displacement, and it has 
naturally inte’ me much to look into the construction 
and working of the engines, &c. It appears to me that 
some error crept in, in arranging for the relative work 
to be done in the two cylinders, for, although diagrams are 
not given, yet from pressure in receiver, &c., 1 estimate 
that about 50 per cent. more power is developed in the large 
cylinder than in the small one, and that the maximura load 
on the working gear is also about 50 per cent. greater in 
the same cylinder. 

I can fully understand that the air pump does not give 
any trouble in working, as sta in your description, but 
neither will it ever give good results, as the limit of s 
has been very far exceeded, and the me vacuum obtained 
(under 24 in.) is probably due to the faulty working of the 
pump. The conclusion must not, however, be drawn that 
a larger and slower working pump ought to have been 
substituted, as the extra weight and room taken up by it 
might be a greater evil than the loss of say a couple of 
ands of vacuum. In the same way, although it is not 
ifficult to demonstrate, from the dimensions of the boiler, 
that the pressure required to force the products of com- 
bustion th h the tubes and ferrules must necessarily 
be high, and t given out by the fan engine must be 





* Containing nitrogen a = we Ae 
Equal to ammonia ... ots ie ons 1.48 





ye wnpemer f rge, yet a very much greater calorimeter 


of tubes necessitate a heavier boiler with more water 








| on the Stockton and Darlington Railway, and given into 


my hands to have one constructed about eighteen years ago. 
This was done in much the same way as Mr. Webb’s, with 
the two exceptions, viz., that thé ash-pan had a door front 
and back, and that it had no floor slides. 

I do not write claiming any originality, nor to teach Mr. 
Webb what a locomotive should be, for I have no doubt 
that gentleman knows as much about a locomotive as the 
best, but simply to give our experience, the ultimate 
result of which was that after a few years we cut off the 
lower part of the water space and e up the box intoan 
ordinary one. It is a long time , but the impression I 
have now is that it was difficult to keep tight, and the mud 
collected at the bottom. I also believe, from the experi- 
ments I tried, that it did not add a jot to the evaporative 
power of the box, nor did it conduce to a better circulation 
of water. Undoubtedly in Mr. Webb’s engine it adds some- 
what to the weight on the trailing wheels, but it is a very 
expensive way to do this, and is not even so efficient, weight 
for weight, as the cast-iron ong plate, being so much 
aaanetbe centre of the engine. In our case it was some- 
what different to Mr. Webb’s, the firebox was behind the 
trailing wheels. 


Samvurt HANNAH. 





WROUGHT-IRON CHIMNEYS. 
To THE EDITOR oF ENGINEERING. 

Str,—I wish to correct an error which appeared in my 
letter of the 4th inst. Rineshma in the Rostroma Govern- 
ment should read Kineshma in the Kostroma Government. 
Hoping you will insert this in your next issue, 

Yours respectfully, 


J. P. MoornHovse. 
Rawtenstall, October 13, 1880. 








RaILway ScHEMEs IN SouTH YoRKSHIRE.— Amongst 
the schemes put forward in view of the approaching session 
of Parliament is one for the formation of a new railway 
company to be known as the West Lincolnshire Railway 
Company- It is a renewal of a project which has long been 
desunsed , Viz., that of extending the main line of the Great 
Eastern Railway from March, in Cambridgeshire, or 
possibly Spalding, in South Lincolnshire. The idea in the 

resent instance is to commence at Spalding, and carry a 
ine of sufficient strength and durability to be adapted to 
through goods and passenger traffic to Lincoln, and 
thence to Gainsborough. Leaving the latter place and 
passing still northward, the line would cross the Man- 
chester, Sheffield, and Lincolnshire system and traverse 
ee waste, running * Cote, w - rt it ~_— 
greatly aid by opening up for i e@ mid-di of the 
country. At Goole the company will stop this year, but it 
is contemplated to extend it direct to Howden and thence to 
York. It is stated that the scheme is favourably viewed by 


London capitalists, who are to embark on the 
scheme if local landowners show themselves willing to 
lend their support. 
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new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed wnder the care of an 
attendant. 
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THE AMENITIES OF THE COMMITTEE 


SrarTING with the axiom that all luxuries are 
expensive, it comes to a pretty even race as to which 
is the more so of the two, law or gambling, but 
having pondered the matter over for a considerable 
time without any satisfactory result, we may shirk 
a decision upon it by the consolatory reflection 
that as both almost invariably end in ruin to the 
pursuer, the question of degree becomes compara- 
tively unimportant. Enough for our preseut pur- 
pose is the fact that of all kinds of law the appeal 
to a Parliamentary tribunal is the most costly, and 
this enables us to introduce our subject. 

Now that the session of 1880 (ever to be glorified 
by Liberal politicians) has yielded its crop of Private 
Bill legislation, we can picture the successful 
promoters eyeing their progeny with calmer reflec- 


tion than they devoted to them during the progress 
of the respective Bills, and as Englishmen are so 
emiuently a nation of tradesmen, the first calcula. 
tion which occurs to the promoter naturally is the 
cost price, next the probable profit, pecuniary or 
otherwise attaching to his wares, while hovering 
over these mental problems comes the third moment- 
ous question, Is the game worth the candle after 
all? We propose to aid him in considering the 
subject with a few comments which appear to us 
pertinent to it. 

It seemsto be generally taken for granted that every- 
thing connected with Parliamentary private business 
must be conducted on a gigantic scale, there is no 
suing in forma pauperis here, and the Legislature 
itself sets the ball going by a code of charges, before 
which minor predatory experts pale. Consequently 
the first point we raise in dealing with the cost of a 
Bill, is our old and oft-quoted grievance of House 
fees, in respect to which we will now content our- 
selves with an enumeration of the imperial items so 
far as the House of Commons is concerned. 

A fee of 5/. is chargeable upon deposit of the 
petition for a Bill, and another 5/. upon its presen- 
tation tothe House. The four stages in the House, 
viz., first and second reading, consideration and 
third reading, vary according to the amount of 
capital authorised to be raised by the particular Bill ; 
thus, if the sum be under 100,000/. the fees are 15/. 
each stage, or 60/. together. If 100,000/. and under 
500,009/. they are 30/. separately, or 120/. in all; 
500,000/. and under 1,000,000/. is charged 45/. a 
stage, or a total of 180/.; while 1,000,000/. and up- 
wards yields 60/. and 240/. respectively, to either of 
which must be added the 10/. upon the petition, and 
we get the amount leviable upon what may be called 
the open proceedings alone. 

The preliminary fees previous to the deposit of 
the petition may be putat 20/. each Bill. Then 
comes the attendance before the examiner at 5/. 
each sitting, and appearance in Committee at 5/. if 
unopposed, and 10/. if contested for every day the 
Bill is under consideration. There are other occa- 
sional fees such as those involved in references to the 
Standing Order Committee, inspection of plans, 
and copies of documents, &c., which need only be 
mentioned and may be omitted from the present 
calculation, but taking the average number of Bills 
adjudicated upon by the House of Commons as 250 
each session and at 130/. a Bill, the figures will 
yield 32,500/. a year to the Parliamentary Fee Fund, 
a tolerably substantial sum any way, and highly calcu. 
lated to keep modest followers in countenance while 
exercising their humble efforts upon the common 
victim or promoter of the Bill. 

Notwithstanding any —— to the contrary 
which may be founded upon the above statement, it 
is no part of our intention to detract from or even to 
criticise the merits of the existing procedure upon a 
Private Billin the House of Commons, the question 
here raised is whether the same or an equally satis- 
factory end could not be reached by cheaper means. 

A Committee of the House of Commons is 
composed of men every one of whom carries 
a certificate of competence by the mere fact of his 
being a member, and the decision of such a tribunal 
is generally accepted with implicit faith in its — 
and integrity, if not always with equal satisfaction 
by both sides of suitors. 

Having now given an approximate idea of the 
black mail levied by the Legislature upon the _ 
moter of a Private Bill, we proceed to show how 
other parties put their hands into his srg: meee § 
capacious pockets, and here we fear our learn 
friends must rank first among the delinquents. 
Finding fault is not always so pleasant as it looks, 
and the irksomeness of the task sometimes increases 
in proportion to the qualities of those it is practised 
upon. Now, our learned friends are exceedingly 

easant company, they are always ready to shake 
fends all round, they tell their clients amusing 
anecdotes, and their geniality carries with it a sort of 
healing salve for professional sores; moreover, they 
accept their fees in such a nonchalant manner that 
it entirely goes against one’s grain to draw prominent 
attention to what they seem to regard as quite a 
secondary matter, duty to their client being, of 
course, paramount in their mind ; still, in yee 
with a subject like the present, if the: whole trut 
must be told, it would be utterly absurd to leave 
some of the principal actors out of the drama, If 
the fees to Partismentary counsel are based upon 
any principle at all, the merits of it are difficult to 








arrive at, They bear little resemblance to those 
adopted in other branches of the profession, and 


must surely have been invented by some original 
oe with a view to backing up the House 
ees, which in his time were even heavier than those 
the present generation suffer under, for the legis. 
lative conscience was afflicted with scruples upon 
the subject some twenty or thirty years ago, and in 
a fit of retribution reduced the fees to their present 
dimensions. 

With respect to counsel, it is well known that 
briefs in equity and common law are often handi- 
capped to meet the requirements of barristers, who 
for reasons best known to themselves, decline to 
practice in a particular court, except under that kind 
of pressure, and no doubt men of great ability 
always will, and peeps ought to be, paid propor- 
tionably to the demand for their services ; the brief 
fee may therefore be admitted as an unavoidable if 
not necessary evil; but the anomaly of the Parlia- 
mentary bar is, that senior and junior fare alike 
beyond the brief, the consultation and Committee 
fee being the same in both instances and continuous 
throughout the proceedings in Committee, however 
long they may last. 

‘The evil, however, does not end here, but is 
further aggravated by the circumstance that owin 
to the fewness of barristers who have attain 
eminence in Parliamentary work, and the limited 
time during which they can practise, their services 
are in such urgent Seman that our promoter, 
after feeing one of the leaders roundly, and a good 
second man to back him, together with the inevit- 
able junior, must take his chance of any of them 
being able to devote a portion of their time to his 
case, and may experience the pleasure of seeing the 
leader, who is conducting the opposition, conversing 
blandly with members of the Committee to beguile 
the time during which clerks are scouring the 
corridors to find his men, and in the end may find 
the case fall to the lot of the junior, even if it esca 
being taken in hand by the solicitor or agent for the 
Bill, All that can be said in extenuation of this 
state of things is that while the present system con- 
tinues you are no worse off than your neighbour, 
while by feeing a magnate you shut his mouth against 
you as well as for you. 

The result of any radical amendment would 
doubtless cause dismay to many a thriving barrister, 
and make the royal road a little longer to all con- 
cerned, but the abuse is one which sooner or later 
must be dealt with, and the time for action depends 
in no small degree upon the leading men themselves, 
who by faciug the subject openly, and taking the 
reform into their own hands, might avert much of 
the danger which is smouldering underneath, 
Following the promoter’s progress in dispensing the 
contents of his breeches’ pocket, we next come to 
witnesses, and here again the pantomimic propor- 
tions of Parliamentary expenses crop up in full force 
and vigour. Of course a great deal depends upon 
the nature of the Bill and the quality of evidence 
required, the range of private business, including all 
sorts of public undertakings, municipal and local 
improvements, and pretty nearly every subject 
human —— can devise or suggest, which 
equally, of course, extend to all kinds o: individuals 
as witnesses, from the engineer who, in virtue of his 
position and the prominence of his charge, stands at 
the top of the ladder, through local magnates, burly 
municipal authorities, country gentry, minor pro- 
fessionals, and down to the skipper of a coal barge, 
or our old anomalous friend the working man, 

This mighty army, wholly irrespective of its com- 
ponent parts, is a united body in one respect, viz., 
that every member is actuated by a desire to main- 
tain to its fullest proportions the dignity of a Parlia- 
men witness, and in following this course he 
allows his imagination no monetary curb, or if any 
limit at all is put upon the value of his services, 
the ray of reason brought to bear upon it, emanates 
from those who have to pay. 

It is mama § difficult to estimate what amount 
of evidence is sufficient to substantiate the merits of 
a Private Bill, although it seems easy enough for 
Parliament to frame a Standing Order for the 
poner, considering that the points necessary to 

proved are pretty well established in most 
instances ; the practice, however, is to be prepared 
with two witnesses at least to speak to every point 
raised, or as to the requirements and remunerative 
capabilities of every town or district affected. The 
consequence is that individuals are culled from 
various callings (always at the greatest personal 
inconvenience according to their own account), and 
boarded, lodged, and waged in London pending the 





discussion of the measure, and the result to the 
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romoter is a Bill quite symmetrical with the rest of 
his expenses. 

We may mention here, although we have not 

“reached the Upper House yet, and have something 
more to say “a we do, that the question of wit- 
nesses’ expenses tells with the greatest force there, 
their lordships never condescending to study the 
convenience of suitors, which they might easily do 
by appointing a particular day for each Bill, as is 
done in the Commons. 

With respect to evidence before the Committee, 
it was years ago suggested — a Parliamentary 
inquiry into the matter of Private Bill Jegisla- 
tion, that affidavits might be substituted for 
personal attendance, but the suggestion, with 
many others, was overruled, and the whole 
affair ended in smoke. We however still venture to 
contend that affidavits would answer the purpose 
perfectly well in most cases, say local evidence on a 
railway Bill for instance, and the saving of cost to 
the promoter would be enormous. Moreover, the 


practice is adopted in equity, and is generally suffi- | p 


cient for all purposes there, and where it is not so 

nal attendance is required. Why could not 
the Parliamentary system be assimilated? Affidavits 
are invariably used before the Examiner. 

This closes our case in the House of Commons, 
where, in order to keep our promoter on his legs, 
and the ball running, we must assume the preamble 
to have been proved, and the Bill read a third time, 
We now follow its course and its cost into the Upper 
House. 

When a Private Bill leaves the Commons and is 
carried up, as it is technically termed, into the 
Lords, it breathes another atmosphere and com- 
mences a fresh or second existence—the maturity it 
reached in its former progress being wholly unavail- 
ing so far as events are concerned to forward it a 
single inch—in fact some agents have such a whole- 
some appreciation of the danger attending the 
slightest allusion to what was done in “ another 
place,” that they consider such a proceeding on a 
par with shaking a red rag to a Spanish bull; so 
according to this theory an opposed Private Bill 
when it reaches the upper region seems to rest its 
chance of success upon a balance poised about 
equally between the temperament and business 
capacity of the Committee which may be appointed to 
adjudicate upon it, and its own intrinsic merits. 

When the House of Lords rejects a popular 
public Bill, it has now become the accepted fashion 
to openly canvass the immediate abolition of that 
institution, and the substitution of an elected senate, 
or some other legislative body roaming about in the 
brain of the revolutionists, in its stead. Without 
entering into this somewhat precipitate and go- 
ahead mode of procedure, or in fact even sympa- 
thising with it, we must repeat what we have often 
said before, that with respect to Private Bills this 
second minute inquiry has always appeared to us as 
unnecessary as it is generally unsatisfactory. 

In relation to House fees the Lords rather exceed 
the Commons in the total amount, but the details 
are more difficult to reach, in consequenceof thelarger 
proportion being levied in a lump sum payable at 
the second reading of the Bill. The fees are further 
re by being under two es. 

The autocratic tone pervading all Private Bill pro- 
ceedings in the House of Lords is perplexing, not 
to say irritating, to outsiders who are interested in 
them, and although their lordships have lately 
knocked under in some respects, and assimilated 
their Standing Orders to those of the House of Com- 
mons, there are still important differences between 
the two, some of which involve great expense. 
Prominently among the latter is the appointment of 
Committees upon Bills. No instance has occurred 
lately of fixing a Committee on Bills relating to 
such a place as Carlisle, or equidistant localities to- 
night for to-morrow morning, though cases of the 
kind could be cited within a short period of the 
present time, but Bills are often —— on Friday 
evening for the following Monday, involving the 
bringing up of witnesses from great distances. The 
theory acted upon in the House of Lords would seem 
to be that suitors must always be ready to proceed 
regardless of cost or other considerations, while the 
convenience of members as to when they can form 
one of a Committee is the only consideration worth 
attention, whereas less conspicuous people hold the 
contrary opinion and much irreverence is conse- 
Sz invoked upon the subject. What remains 

or ultimate settlement therefore is, which side 
will give way. Evading the main question, it does 
not seem difficult to form panels for committees in the 


same way as the Commons do, and give a week’s 
notice of their appointment, with, as before alluded 
to, the date fixed for each separate Bill. The 
principal evil of the present system on the score of 
expense is, that when a group of Bills is formed and 
the Committee appointed to meet, every case is 
expected to be ae on the first day, the consequence 
being that the promoters of Bills at the bottom of 
the list are at the cost of keeping their witnesses in 
constant attendance pending the decisions upon the 
previous cases, some of which may have been under 
consideration for a fortnight or more in the House 
of Commons. 

A Committee of the House of Lords does not 
always strike an impartial observer with that awe 
which some people seem to imagine such an august 
body ought to ye on the contrary it more often 
impresses him with a notion of culminated fussiness, 
the feeling among most of the members seems to be 
that the main object of their appointment is to 
dispose of the business before them as speedily as 
ossible, and rightly or wrongly it often happens 
that Bills which occupied a Committee of the other 
House an unconscionable number of days, are dis- 
posed of here in as many hours, 

The success or failure of a Bill depends greatly 
upon the chairman, and a very short time will 
enable experts to guess pretty accurately which way 
his leanings are tending. There is no Committee of 
Chairmen as in the Commons, but the business is 
practically deputed to the same peers every session, 
and unsatisfactory as we contend the whole affair 
always is, even in the hands of what are called ex- 
perienced men, worse remains behind when a tyro 
takes the chair, and some more inexperienced but 
self-sufficient member compassionately aids him by 
taking the leading business out of the hands of the 
superior officer inte his own. 

The fact that on an occasion of this sort a noble 
lord was guided to a definition of the term “ dis- 
trict” under a territorial agreement by what he had 
seep on a parish water-cart, has now passed into 
the region of anecdote, but it is not altogether an 
assuring sample of what may sometimes be met with 
in a Committee of the House of Lords. 

Some of their lordships also attach Brobdigna- 
gian importance to a few catch phrases, such as 
‘* breach of faith,” ‘‘ repudiation of an agreement,” 
and the like, and make short work of a Bill if they 
can put one of their favourite handles on to some 
of its enactments. A case of the kind occurred this 
session upon a Bill which a Committee of the Lower 
House had taken into their own hands, and inserted 
a clause to carry out their views upon it. The 
chairman in the Lords, who was a disciple of tlie 
school in question, spotted a provision to which he 
thought one of hia invincible anathemas applicable, 
and polished off the vital part of the Bill without 
hearing the opposition. Now the Commons Com- 
mittee did hear the opposition, and the impression 
it made upon them was shown by their clause ; but 
then you see House of Commons Committees act 
upon mere practical wisdom, in another place the 
wisdom is hereditary, and consequently much more 
subtle and refined. 

It is hardly necessary to say that the proceedings 
in the Lords involve the reappearance of the same 
counsel and witnesses, with the accompanying neces- 
sary costs, charges, and expenses of and incident 
thereto, while the twice-told tale is dragging its 
slow length along through that sacred edifice ; but we 
mention it merely to make our particulars complete. 

We have now dealt with this subject at sufficient 
length to bring under the attention of those whom 
it may concern some of the prominent incidents and 
obstacles attending the prosecution of a Private Bill, 
and the enormous cost the present system entails 
upon the promoter; we may, however, summarise 
by saying that, as far as our experience goes, by far 
the larger proportion of the professional cost of a 
Private Bill consists of disbursements. 

A remedy is not always so easily found as the 
disease which requires it, and the scres under con- 
sideration being of old standing, have become 
matured and firmly established; still we believe much 
might be done in alleviation of them without quite 
turning the whole system topsy-turvy; for instance, 
could not the question be met in some measure by a 
still further enlargement of the powers of the Board 
of Trade ? Otherwise, we would say, the expense of 
private business to the Legislature must be pretty 
well ascertained by this time, and if so, and the 
amount is below that we have estimated, could not 
the House fees be reduced to an approximate sum in 








the interest of promoters of Bills? 


The experiment of assimilating Parliamentary 
practice to that of equity by admitting certain 
evidence on affidavit, to be substantiated by personal 
attendance when requisite, would act two ways, 
inasmuch as it would save the cost of witnesses, and 
reduce the labour of counsel, and our learned friends 
are quite equal to dealing with the remainder of their 
portion of our complaint themselves if they only 
choose to do so. 

The substitution of a joint Committee of Lords 
and Commons is not a new idea, but has been often 
acted upon in important matters. Make it applic- 
able to opposed Private Bills, and half the present 
charge of Committees will be at once struck off. 

At all events, unless some mode can be devised of 
relieving Parliament of private business altogether, 
the present cost of it is a subject requiring immediate 
consideration and effectual action. 





BOILER INSPECTION. 

THERE has just been printed—somewhat tardily 
by the way—a Parliamentary return entitled 
‘* Boiler Explosions (Walsall and Halifax),’’ which 
demands some notice at our hands. The document 
contains, first, a report on the Walsall explosion 
by Mr. T. W. Traill, the Engineer Surveyor-in- 
Chief to the Marine Department of the Board of 
Trade; second, a statement by Mr. Richards, 
assistant to the Engineer Surveyor-in-Chief, relat- 
ing to the same explosion ; third, a report, also by 
Mr. Richards, on the experimental bursting by 
hydraulic pressure of the No. 3 Rastrick boiler at 
the Birchills Hall Iron Works; fourth, a report 
by Mr. Alfred Young, the special counsel for the 
Crown, during the inquiry into the Walsall explo- 
sion; and fifth, the report by Mr. Richards, with 
some remarks by Mr. ‘Traill on the boiler explosion 
which occurred at Halifax in October, 1879. The 
Halifax and Walsall explosions were so fully dealt 
with by us* at the time of their occurrence, that it 
will be quite unnecessary that we should enter here 
into any detailed description of them, and we only 
propese in the present article to deal with some 
special points which are suggested by a perusal of 
the documents above named. 

It will be remembered that an important feature 
in both the Halifax and Walsall explosions, as far 
as boiler owners are concerned, was the fact that 
both the boilers which exploded were insured by 
the Boiler Insurance and Steam Power Company ; 
and during the investigations which followed the 
disasters, the question naturally arose as to how far 
the inspection of the insuring company had been an 
efficient one. On this point, and on the further 
important mgery as to how far efficient inspection 
is compatible with insurance, it will be interesting 
to consider the opinions expressed in the reports now 
before us, 

In the case of the Walsall explosion, it was clearly 
proved in the course of the inquiry that the term 
‘thorough inspection,” as applied by the insuring 
company, has a highly elastic signification ; in fact, 
it appeared, as we remarked at the time, that in a 
number of cases the so-called thorough examinations 
would be better described ‘‘ as thorough as circum- 
stances will permit.” The opinions expressed by 
Mr. Traill in his report on the Walsall explosion 
are strongly condemnatory of the manner in which 
that boiler was inspected. Commenting on the fact 
that the brickwork was not removed to examine the 
boiler, Mr. Traill entirely corroborates the view we 
took at the time, and says: ‘ It is an entire fallacy 
‘“‘ to apply the term ‘thorough’ to an examination 
‘¢ made under such circumstances,” while he adds : 
‘* I see no reason why, under proper regulations, the 
“* inspection of all boilers might not be carried out 
“‘ by voluntary agencies. Such must, however, in 
‘my opinion, if their action is to be efficient, be 
‘« based upon different principles from those of the 
“ present boiler insurance companies .... I have 
‘* no hesitation in saying that the system upon which 
‘¢ the Manchester Steam Users’ Association is carried 
“‘ out possesses elements of much greater safety for 
‘* the public than dividend-paying boiler insurance 
‘ companies.” Mr. Traill also points out that the 
boiler at Walsall burst simply because it was too 
weak for the pressure at which it was worked, and 
he comments strongly and deservedly upon the 
unsatisfactory termination of the inquiry in a verdict 
of ‘accidental death.” 

* A description of the Halifax explosion will be found in 
ENGINEERING, vol. avi. page 342, white — open 
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Of the able report of Mr. T. J. Richards on the 
Wallsall explosion, we gave a very full abstract at 
the time of the inquiry (vide page 3 anée), and we 
need not therefore deal with it further here, but we 
may proceed to consider the facts set forth in his 
second report describing the experimental bursting 
of the No. 3 Rastrick boiler at the Birchills Hall 
Iron Works. This boiler No, 3, it may be stated, 
was a companion one to that which exploded, and 
was of about the same size, the diameter, however, 
being slightly greater. Mr. Richards gives his 
dimensions as follows: ‘Diameter about 10 ft. 6 in.; 
‘height about 26 ft.; thickness of shell varying 
“from gin. to yin, The shell plates are single 
‘lap rivetted, the rivets being spaced about 2 in. 
“apart, The vertical tube, which deviated very 
‘ little from the circular form, 4 ft. 1 in. in diameter, 
‘‘ and the plate Zin. and jin. thick, the seams in 
“the longitudinal and circumferential directions 
“ being lap jointed with single rows of rivets. The 
‘* top of the vertical tube consists of a convex plate 
‘« 2-in, thick curved to a radius of about 4 ft. 10 in.” 
This boiler was kindly given up by the Birchills 
Hall Iron Works Company for the purpose of 
experiment, and on its being tested by hydraulic 

ressure under the direction of Mr. Richards, 
it ruptured at the manhole at a pressure of 75 lb. 
per square inch, Subsequently the owners of 
the boiler, with great public spirit, repaired this 
damage, and the boiler was again subjected to 
hydraulic pressure, but at 90 lb. there was such 
severe leakage that the experiment had to be dis- 
continued. The manhole joint being remade and 
some joints caulked the pressure was again applied, 
and a pressure of 103 lb. was reached; at this point, 
however, the leakage became so excessive, that 
any further trial had to be postponed. The vertical 
tube showed no signs of collapse during these tests. 
Commenting on these facts, Mr. Richards says, 
‘+ At the recent inquest, evidence was given that 
‘* the boiler recently tested, as well as the exploded 
‘‘ boiler, were agreed to be insured by the Boiler 
‘“‘ Insurance Company at a working pressure of 30 lb. 
‘‘ per square inch. The margin of safety allowed 
‘‘ by the hydraulic bursting pressure of 75 lb. per 
‘* square inch, at which the boiler failed in the ex- 
‘ periment is dangerously low. ‘The Boiler Insurance 
‘*‘ Company, it is true, called the attention of the 
‘* owners of the boilers to the necessity of strength- 
“ ening rings being fitted round the manholes, but 
‘“‘ that they should have agreed to insure the boilers 
‘“‘ without them being fitted, causes very disquieting 
‘* reflection regarding the margin of safety possessed 
‘* by other boilers which they have consented to 
‘insure, The thickness of the plates at the man- 
“ hole of the boiler which exploded with such fatal 
‘“ results, was as nearly as possible the same as that 


‘* of the No. 3 boiler recently burst experimentally. | P 


‘“* As the latter gave way at 75 lb. per square inch, 
“that was no doubt about the strength of the 
“‘ exploded (No. 4) boiler at the manhole. As, how- 
“ ever, the explosion did not arise from a at 
*“ this part, it is clear that it must have exploded at 
“a lower pressure.” With the above quoted 
remarks of Mr. Richards we entirely agree. 

We have next to turn to the report of Mr. Alfred 
Young, on the Walsall explosion. This we regret 
to say is a very meagre report, giving only the lead- 
ing facts of the case as proved in evidence and con- 
taining but one expression of opinion, namely, that 
in the final paragraph, where Mr. Young says: “I 
“may add that, in my judgment, there did not 
‘‘appear sufficient ground upon which to bring 
‘home a charge of criminal liability to any of the 
“survivors of the explosion.” Mr. Young does 
not comment in any way on the manner in which 
the inspection of the boiler had been carried out, 
and he appears to have failed to grasp the importance 
of the fact that the boiler had been as it were 
licensed by the assurance company to carry a pres- 
sure for which the evidence given at the inquest 
proved it to be unfitted.. This fact is in no way 
affected by the further fact that the pressure so per- 
mitted had, according to the evidence, been exceeded 
to some extent. 

Lastly we have Mr. Richards’ report on the 
Halifax explosion, in which the length of time which 
had been allowed to elapse without a thorough 
inspection by the insurance company of the exploded 
boiler is strongly commented upon. Regarding this 
Mr. Richards says: ‘‘I am of opinion that inspec- 
‘* tions at intervals so great afford no ground what- 
“ ever for confidence in a boiler, and that the con- 
“ tiaued insurance of it under such circumstances 
“differs very much from the character usually 





“assigned to it by the public. Although the 
“insurence company may indemnify the boiler 
‘“ owner from pecuniary loss, it does not insure the 
‘* public safety, and can scarcely be regarded in any 
‘‘ other light than taking as an uaknown risk, upon 
“ the doctrine of averages, just as is done in the 
‘* case of ordinary life insurances.” 

The quotations which we have given above 
entirely agree with the remarks made by us when 
commenting on the Walsall explosion in our number 
of July 2 last (vide page 11 ante). As we then 
stated, it is extremely desirable that there should be 
a clear understanding between boiler insurance 
companies and boiler owners as to the nature of the 
inspection which the latter may rely upon their 
boilers receiving from the former. e evidence 
given at the Walsall inquiry showed that one 
insurance company at all events do not regard their 
inspecting of insured boilers as in any way relieving 
boiler owners of the necessity of independent examin- 
ation on their own account. According to the 
evidence of Mr. McDougall, in fact, the Boiler 
Insurance and Steam Power Company inspect the 
boilers they insure simply to keep themselves 
informed whether the conditions under which the 
insurance was granted are maintained. In the event 
of any defects being noted the boiler owner is 
informed of them in due course, but the insurance 
company do not consider themselves bound to carry 
out such supervision as to do away with the 
necessity for independent skilled inspection on the 
part of the boiler owner. Of course this position, 
so long as it is thoroughly understood on the part of 
the boiler owner, is a perfect legitimate one to take 
up; but so far as our experience goes it appears to 
be one by no means generally realised. The majority 
of boiler owners who insure their boilers appear to 
imagine that by such insurance they have at the same 
time secured for their boilers such inspection as will 
render independent inspection on their own part 
unnecessary, and hence an element of danger is 
undoubtedly introduced. When writing on the sub- 
ject in July last we commented on this matter, and 
invited the chief engineers of any boiler insurance 
companies to state authoritatively their views on the 
point we have raised, but this invitation met with no 
response, Under these circumstances we can only 
suppose that our statement of the case is a fair one, 
and that it should be clearly understood by boiler 
owners that the thorough inspection of their boilers 
is by no means guaranteed by insurance, 


THE “LIVADIA.” 

TuHE official speed trials of the Czar of Russia’s 
yacht Livadia, which have been awaited with much 
interest, took place on the Clyde on Friday and 
Saturday last. On Friday the six hours’ run took 
lace, and on Saturday the measured mile trials. 
On both days the speed considerably exceeded that 
guaranteed by the builders, a result which is not 
surprising, and one that we foreshadowed when the 
vessel was still in course of construction (see 
ENGINEERING, page 93 ante), In the run from the 
Tail of the Bank to the South of Arran on Friday 
the vessel was timed between the Clocks Light and 
Cumbrae Light with a speed of 15 knots, and the 
speed by the log was 15} knots, On Saturday there 
were six full-power runs over the measured mile, 
and the following are the results reported : 





knots. 
First run . ove ace ove 16 
Second ,, ... 15.652 
Third ,, 16.00 
Fourth ,, 15.755 
oy —_— ae one 16.00 
Sixth ,, ° 15.755 


The mean indicated horse power is given as 
12,383 horse power and the mean speed as 15.864 
knots. 

It will be remembered that the vessel is 250 ft. 
long and 153 ft. wide, and that the estimated speed 
was 14 knots, the estimated horse power 10,500, and 
the estimated displacement 3900 tons, All three 
elements have, we understand, been considerably 
exceeded. The engines developed nearly 2000 horse 
power beyond the contract guarantee, and the speed 
is nearly two knots in excess. How much the dis- 
placement exceeds the estimate has not yet trans- 

ired, but it is clear that without the 2000 extra 
Some power the speed would have been above 14 
knots notwithstanding the increased displacement. 
So far then it must be conceded even by those who 
have scoffed at the Livadia that the estimates made 
of her speed, have been more than justified, and 
that an acknowledgment of the same is due to Dr. 
Tideman on whose model experiments the estimates 





were based, and also to the builders, Messrs. John 
Elder and Co,, Admiral Popoff, and the Russian 
officers who have staked so much on those estimates. 

In view of the extreme novelty of this vessel it is 
much to be regretted that a series of progressive 
trials were not made on her for scientific purposes. 
It is one thing to make the requisite full speed 
trials on the measured mile and on the six hours’ 
run to satisfy the terms of a contract; it is quite 
another thing to make a really scientific series of 
trials at different speeds so as to record the varia- 
tions in the vessel’s resistance as the speed varies. 
The latter should be done for all vessels, and 
especially for vessels of novel type. It may be 
that the fear of Nihilist plots to blow up the 
ship might have caused the builders to hasten 
the transfer of her to her owners, and might have 
induced the Russian authorities to press for her 
delivery. This is a reasonable and _ intelligible 
explanation, and we can scarcely think that without 
some presssure of the kind Messrs. Elder and Co. 
would have missed so rare an opportunity of gaining 
what could not fail to have been some remarkable 
data on the resistance of vessels. As was to be 
expected, the vessel carried a very marked wave 
round her bow, and left the water much disturbed by 
waves behind her. The engines worked satisfac- 
torily throughout, and we have not heard any rumours 
of heated bearings, which were of Parsons’s white 
brass. The propellers were of Parsons’s manganese 
bronze, and the ace strength of this material, which 
enabled the blades to be made comparatively thin, 
and its smoothness of surface, doubtless tended in 
some degree towards the favourable results achieved. 
It would be interesting how far the slope of the 
propeller shafts from the horizontal line affected 
the trim of the ship during the trials. The chief 
interest now will be centred in her behaviour in the 
Bay of Biscay, as to all appearances she may 
expect some heavy weather, and it is almost as 
great a risk to speculate on her seaworthy qualities 
as on her speed. 





NOTES. 
Tue PanaMA CANAL, 

At the last meeting of the French Academy of 
Science, M. de Lesseps announced that his project 
for cutting a ship canal across the Isthmus of 
Panama was, notwithstanding the opposition which 
it recently encountered in the United States, about 
to become realised. A syndicate has been formed 
of the principal financiers of Europe and America 
to provide the requisite capital, and the great under- 
taking will be begun forthwith, A bi-monthly 
bulletin will be issued containing an account of 
the progress of the work, and the most interesting 
observations made in connexion with it, 


Kine’s COLLEGE. 

On Friday last Professor Huntingdon delivered 
an opening address of considerable interest to the 
evening class students at King’s College, the subject 
selected being the employment of iron and bronze 
by the ancients, During the last Academical year 
the number of students at this college has been 
increased to 1500, who are under the direction 
of 50 staff members of the College. ‘Two new 
professorships had been founded by the City and 
Guilds Institute for the advancement of technical 
education, one for metallurgy, and the other for 
fine arts, Additional scholarships and prizes had 
also been established through the liberality of the 
Clothworkers’ Company. 


Tue GuLr-StreAM TABLE-LAND. 

The Americans are just now making a special 
survey of the Gulf Stream, that interesting ocean 
river which traverses the Atlantic and brings the. 
tepid waters of the West Indies to wash our western 
shores. The steamer Blake, Commander Bartlett, 
is engaged in the work, and one curious discovery 
already made by her is the existence of a submarine 
table-land across the course of the stream. The 
Blake ran a line of soundings along the axis of the 
stream between latitudes 32 deg. N. and 33 deg. 
30 min. N., and the depths obtained varied from 
233 to 450 fathoms, At the most northern latitude 
the depth suddenly increased to 1386 fathoms, and 
Commander Bartlett is of opinion that the elevation 
extends from South Carolina to the Northern 
Bahamas ; an opinion which will be tested next year 
by special soundings, 

Tue ‘* ALMIRANTE Brown,” 

This vessel, which has been built by Messrs. 

Samuda Brothers, at Poplar, for the Government 
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of the Argentine Republic, was launched on Wednes.- | 
day the 6th inst, She is 240 ft. long, 50ft. beam, | 
and 24 ft. deep to the main deck. Her displace- 

ment is estimated at 4200 tons, and draught of 

water 19 ft. 6in. forward, and 20 ft. 6in. aft, giving | 
a mean draught of 20ft. She is to carry six 8-in. 

11}-ton, guns in a central battery, and to have one 

8-in. gun forward and another aft, besides six | 
43-in. guns on the upper deck. She is plated 

partly with 9-in. armour and partly with 6in. The 

9-in, armour has a steel face of 3 in. with 6 in. 

iron behind; the 6-in. armour is made up of 2 in. 

of steel and 4in. of iron. She is to have twin 

screws 14 ft, 6in. diameter and engines of 4500 horse 

power, and an estimated speed of 13} knots. She 

is to carry 600 tons of coal, which it is said will 

enable her to steam 4000 miles, and will have an 
auxiliary sail power. The engines are of the com- 

pound type, with cylinders, 52 in. and 90 in. dia- 

meter, with 3 ft. 3 in. stroke, and intended to make 
80 revolutions per minute. The hull will weigh about 
1400 tens, armour and backing 1000 tons, guns and 

ammunition 300 tons, and engines about 750 tons, 

the remaining displacement being made up of 

rigging, stores, &c. We reserve a criticism of the 

design and construction of the vessel for a future 
occasion, 


‘TUNNELLING MACHINERY. 

The Bouches-du-Rhéne Colliery Company have 
had for some time under consideration the construc- 
tion of a drainage tunnel between the lignite mines 
of the Fuveau basin and the sea, a distance of over 
nine miles, and they have with this object made many 
experiments with different classes of rock-boring 
machines. ‘The latest trials have beeu conducted 
with one of Mr. J. Dickinson Brunton’s tunnel- 
ling machines, which was constructed to cut a 


without changing; this was afterwards increased 
to nearly 17 ft., and it was decided that little 
more was wanted in this direction. Consider- 
able difficulty was experienced in keeping the 
machine straight, but this was also surmounted, 
and there remained only the question of progress 
made, to decide whether the method could be profit- 
ably adopted or not: So far from obtaining a speed 
of 2ft. per hour, only between one-fourth and one- 
fifth of this amount was realised, and investigation 
showed that of the 51 horse power developed by 
the engine, 38.6 were absorbed by transmission, 
aud only 12.4 were available for the machine. It 
would seem, therefore, that Mr. Brunton’s original 
estimate was not far beyond what could have been 
obtained. Further trials will doubtless be made 
under more favourable conditions. 


THE AMERICAN TELEPHONE CONVENTION. 

A national convention of all the managers of 
telephone companies in America was recently held 
at Niagara Falls, and a great many papers were 
read on such telephone subjects as ‘‘ Line Con- 
struction and Maintenance,” ‘ Call-bells and Combi- 
nation Lines,” ‘‘ Telephone and Telegraph Supplies,” 
“« Electrical Disturbances,” ‘‘ Exchange Statistics,” 
‘Telephone Journals,” &c. During the session the 
association adopted the name of the ‘ National 
Telephone Exchange Association,” and defined its 
objects to be the collection and preservation of all 
information concerning telephonic interests. The 
president for the year is Mr, G, L. Phillips, the 
well known electrician and inventor of several forms 
of Bell telephone and printing telegraphs. Professor 
Graham Bell was elected an honorary member. 
Nearly three hundred delegates from different parts 
of the United States were present, a fact which 
together with the very existence of such a corpora- 





gallery about 10 ft. 6 in. in diameter through 
the limestone, the estimated progress being 23} in. 
er hour with an expenditure of 30 horse power. 
The machine was set to work to extend a gallery 
already 2600 ft. long. A 50-horse power engine was 


laced near the outer end of the gallery, and | 
rove a drum fixed on a frame with an endless | 


chain, This drum, which was placed at some distance 
from the machine, gave motion to the pulley of the 
latter by means of an endless rope ; as the work 
advanced the length of the driving chain was 
increased, At first, attention was given to the form 
of the cutting discs, and in the earlier experiments 
a progress of only 13 in. or 14 in. was possible 


tion, bears witness to the extraordinary development 
of the telephone service in America. Within the 
| last year telephone stock has advanced from 50 dols. 

to 1000 dols. a share in that country. At the 
| beginning of 1879 the Bell Telephone Company had 
only about 12,000 telephones in use in America; 
at the beginning of this year they had 50,000, and 
there are at the present time over 100,000 of these 
instruments in daily employ. Indeed, so rapid is 
| their multiplication that by the new year there 
_ will probably will be no less than 200,000 in opera- 
| tion, Within the last year the spread in England, 
though of course it is not to be compared with that 





of America, has been very rapid too, so rapid as to 


excite the postal authorities to dispute their title of 
the combined Bell and Edison companies to do 
business without a license under the Telegraph Act 
of 1870. The case will be tried, we understand, in 
November, and Professor Graham Bell has arrived 
here from America. The Government is said to 
refuse any compromise before the action is decided. 
Tue KipwortH ACCIDENT. 

It is rarely that we have had to chronicle such a 
singular railway accident as that which occurred to 
the down Scotch express on the Midland line on 
Saturday evening last. The facts of the case, so 
far as they are yet public, are very simple. Shortly 
after ing Kibworth, Hill, the driver of the 
train, heard a serious knocking under his engine, 
and pulled up in order to examine into the cause, 
He then found that the large end bearings of one of 
the connecting rods was ;% in. slack, and having put 
this right he started again. Either in making the 
stop or subsequently—it is by no means clear which 
—the engine had been reversed, and when steam 
was turned on again, the train ran backwards, and 
there being a descending gradient in this direction 
of from J in 132 to 1 in 100, it rapidly got 
up speed, and after running back half a mile 
came into violent collision with a mineral train 
standing at Kibworth Station. Most singularly 
neither Hill nor his fireman noticed that the train 
was running the wrong way until it was too late to 
prevent the collision, but the Westinghouse brake 
with which the train was fitted appears to have 
been applied at the last moment—whether by the 
driver or one of the guards is not yet clear—and it 
is stated to have done much to moderate the shock, 
Even as it was the damage done was very severe, 
two composite bogie carriages next the rear van 
being completely smashed, and the two Pullman 
cars which came next suffering injury to the ends and 
end platforms. The train consisted of nine carriages 
altogether, but fortunately no passengers were killed, 
while considering the circumstances of the case the 
number injured was small, there being only one case 
—that of Mr. J. Scott—in which the injury was very 
severe, ‘The engine is stated to have been fitted 
with a screw reversing gear of a pattern with which 
the driver Hill was not familiar—the engine not 
being that which he regularly drove—and it is 
supposed that it was in this way that the error as 
to the gear arose. We shall have more to say 
about the matter when all the facts of the case are 
available. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING || 
OCTOBER 11, 1880. || Nos, 


In the Cases of Inventions communicated from Abroad 
the Names, §c., of the Communicators are given in 
Italics after the Abbreviated Titles. 





Nos. 


NAMES, &c. 








Oct. 5 


4029 | 0. Jones and W. 0. Driving velocipedes, &c., worked by 


bm my 8, Man- treadles or hand levers. 

chester, 

4030 | I. Silver, Boulogne, | Manufacture of boots, &c. 

and 8. F. Feldman, 

Middlesex. 

4031 | H.Jonesand EB. Holt, | Furnaces for puddling iron and 

West Bromwich, steel. 

Staffordshire. 

4032 | W. Spence, London. Fire-escapes or life-saving appa- 
Bremen, and Kraas and Co, Ham- 
burgh, 


4083 | J. J, and T. L. Gallo- Aqgesetes for discharging ashes || 
steam boats. | 


way, Glasgow. 
4034 | 8. Pitt, Sutton, Surrey. Mychinery for threading or screw- 
ing t and screw blanks. 


jeans, . Worsley, Buffalo 
ew York, U.S.A. (Complete Speci- 
Jication deposited), 
4035 | W. Sturmey, Willen- | Looks and latehes. 
hall, Staffordshire. 
4036 | H. J. Haddon, West- | Sewing machines, J. Keith, Rhode 
minster Island, U.S.A. 


4087 | L. Aviss, Coventry. Veloci pedes. 

4088 '| W. Morgan ~-Brown, | Machinery for making cord, &c. 
London. C. B. Barnes, P. Webster, and P. 

Butler, Lowell, Mass,, U.S.A, 

4039 | J. G. Lorrain, Edin- | Telephones for signalling. G. 

" Trowvé, Paris. 

4040 | M. old, Acton, | Keeping domestic fowls, &c., in 
Middlesex. hand, with ee or less 

costly fencing for breeding and 

other purposes, and for prevent- 

ing . P&P. Voittellier, 

Mantes, France. 

4041 | N. G. Green, New | Method of, and apparatus for, ob- 

pup. see resident increased water sup- 

n on. 








New York, 


ratus. 2. Kamin and H. Egberts, || 


partly » om Other pur- 


uly for citi, ae. WW. Green, || 








NAMES, &o., OF 
pind | | “APPLIOANS, ABBREVIATED TITLES, &c. 
ON ae. 
4043 


A. Steenberg, Copen- | Means or apparatus for recording 


Sachmann, & C, Donis, Copenhagen. 
4043 | A. A. Hely, Lambeth. | Pianofortes, &c. 

4044 | G. F. Corliss, Paris. 
vidence, Rhode Island, U.S.A. 


York, U.S.A. cars, &c. 

4046 | B. Burton, Brooklyn, | Breechloading repeating firearms. 
New York, U.8.A. 

4047 | T. Wainwright, Huns- | Watch protectors. 


let, Leeds. 
4048 | H. F. Phillips, Rother-| Mode of driving screw propellers. 
hithe, Surrey. 
4049 | A. W. L. Reddie, Lon- | Dynamo and magneto-electric ma- 


power. 

Process and a) 
iron and other ores, chiefly de- 
signed for the production of steel 
and for the recovery of precious 
metals from ores. 
G. H. Van Vleck, Buffalo, New 

- York, DSA. 
eans of altering heights of seats, 
tables, or d A, 


re jurrey. 
| 4051 | W.R. Lake, London. 


4052 | J. 8. Henry, London. 

Oct. 6. Croisé, Paris. 

4053 | W. Towers, Kirkintil- ths, cisterns, and other water 
loch, Dumbarton. SN J fittings connected 


| 4054 | T.H. Baker, London. 


V, Bareau an 


| 4055 5 tae, Falkirk, | Manufacture of rails, particularly 


‘ tramway , 
4056 | W. nee Lime- | Manufacture of white lead and 
house, iddlesex. apparatus therefor. 
4057 | G. F. Redfern, Lon- ters. 


. J, Ml. Harper, El Paso, 

don. It, USA, 

4058 | F. Wirth, Frankfort. es for laying out matches 

from the dipping frames. @. 
Sebold, Durlach, Germany, 


4059 | H. Josselsohn ant 5. Travelling boxes and bags, &c. 
4060 | P. B. Elwell, Wolver- | Wagons for conveying coal, &c. 


hampton. 
4061 W.B. Lake, London. Pumps and machinery for driving 
or ceeneeing them, P. 
New York, U.S.A, 








a ship's course. /. Alsing, H. || 


Steam engines. G@. H. Corliss, Pro- || 
4045 | W. 8. Sampson, New | Means for coupling and uncoupling || 


don. chines. A. Biloret & C, Mora, Paris, || 
4050 | J. Robson, Falmouth- | Obtaining and applying motive |) 


tus for smelting || 


. G. Hall and || 


Nos. NAMES, &c. 


_ | OF APPLICANTS. ABBREVIATED TITLES, &c. 





Oct. 6. 
4062 | J. Richardson, Lin- | Machinery for treating diamondi- 
coln. ferous earth and separating, &., 
the diamonds therein. 
4063 | B. B. Cox, London. Unbrella furniture. E 
4064 | J. T. Dann, Brixton, | Apparatus for rapidly producing 
Surrey. and efficiently maintaining high 
degrees of heat. AM. Fliirscheim 
Gaggenau, Germany. 
4065 | T. B, pepaeest, Dart- | Refrigerating apparatus. 
ford, Kent. 


| 4066 | P.de Wrady and K. | Steam generators, 
| Okouneff, St. Peters- 
| =. 
| 4067 | J.R. Pickard, Leeds. | Closets and ashpits and treatment 
| Oct. 7 of their contents. 

4068 | N 10 Seumen, Stock- | Method of dyeing leather black. 


olm. 

| 4069 | J.W. M. Miller, South- | Preserving animal or vegetable 
sea, Hants. substances, &c., and —_— 

tions employed therefor and 

— therewith. 


. 


G. M. Edwards, Lon- 
don. 


struction of. cylinders, cisterns, 
&c., for water, &c. 7. Hyatt, 
a ind iatohes for doors ; which 

1 | F. H.Steeds, Harborne,| Locks an ; 
es Staffordshire. locks or latches may be operated 


p by the foot. io. 0ar 
hres 7 igdlecen. ” venue, e thereon, and pre- 
| 4073 | W. H.8. Aubin, Wil- Fastenings for carriage doors and 

lenhall, Stafford- other purposes. 


4074 | R. C. Rapier, West- | Cranes. 


. Clayton, Bradford, | Motor es worked by gas or com- 
werd York 3 bustible vapour and air. 
4076 | W. H. Thomas, West- | Apparatus for regulating the pres- 
minster. sure or flow of water, &c., partly 
a) ble as a regulator or stop 
ve J 4 steam and other engines 
and purposes. 
i and eyeletting machines 
for , &o. 


4077 | J. Boothroyd, Leeds. 








. EB. Jay, 
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4084 


4087 


4091 


4106 


4107 


4108 


4109 
4110 
4111 
4112 
4113 
4114 
4115 


4116 


Oct. 
ll 
4117 
4118 


4119 








NAMES, &c. 
OF APPLICANTS. ABBREVIATED TITLES, &c. 
G. P. Martiay, Black- | Looms for weaving. 
J. Lepine and P. H, Aqpessinn Be 6 designs and 
ants, Brussels. upon ae leather 
for poe yh 
J. Davol. Providence, Syringes and Goviens to be used 
WE ae tenis Ritvtrival sagnal paratus for rail 
on. ec’ a) or rail- 
way Yebrion Paris yy Lemaire and E, 
C. Pieper, Berlin. Moulding planes and manufacture 
J. Tagell, Smethwick. same “tr gine mote © 
, 4 "| "Tolls used in ordi " 
ing roller baths for coating metals 
so as to prevent the surface of 
the molten mi disturbed, 
by ting any oxida- 


D. Gaussen, Lechlade, 
and T. Duggan. 





G 
A. Dixon, Glasgow. 


T. Kendall, Shipley, 
orks. 

J. Duffield, Dore, 
Derbyshire. 


W. Elmore, London. 


T. Harrison, Sedburgh, 
Yorks. 


J, Dean, Bradford. 
H. 0. Webb, Worcester. 


G. A. Dick, London. 
H. Me = Buck- 
Staff 


R. i’ Hodes and T. 
n, 
Dodd, Winsford, 


Cheshire. 
J. Woodward, Man- 
chester. 
H. T. Lufkin, Chelms- 
J Brox Edinburgh 
. Brown, ; 
oN Crossley, Bury. 


R. Harris and J. 
a Cooper, Manches- 


J. Bannshr, London. 


E. 8. Sheard and J. A. 


Denton, Battley 
, and G. Firth, 
Dewsbury Moor, 


Yorks. 
J. = Mewburn, Loa- 


F. Mitchell 
shaw J Mie all, 


Sou ae 

A. Noble owcaste 
upon- 

T.J. ew, Londen. 


C. Beadle, Erith. 
pe 
an es) 
U.S.A. 


E. G. Brewer, London. 


G. W. Hawksley, 
Sheffield, and W. 
Lumb, Wakefield. 

W.R. , London. 


W. B. Lake, London. 


.z Ww. rua Swan- 
J. F. Flan- 
qo 


J. ) ixon, Glasgow. 


H, J. Haddan, West- 
minster. 


H. J. Haddan, West- 
minster. 








preven 
tion or deterioration taking 


Self-acting and disinfec a 
ratus for water-closets, yf wae 


Anchors. 


Steam boilers. P. Privat, Toulouse, 
Holders for stems of broken wine 


cal 

ouring matters for dyeing and 

printing, and manufacture of 
same. KX, Koenig, Hoechst-am- 
Maine, Germany, 

Tramways. 


Steel and iron axles 
shafts, &c., wi 
and 


and other 


Methods of and a} paratus for pro- 
ducing col caloured’ pe tterns, & 


Ur wt in, or ctherwise decurn: 
wood, marble, &c,; means 

decora’ or other 
anda of such materials upon 
walls, &e. 


Furnaces for manufacture of coke, 
distillation of gas. &c. 

Railway points and manner of 
working same. 


Valves for gas and other fluids. 
Securing corks in bottles. 


Papermakers’ cotton drying felts. 

Manufacture of labels and eyelets 
therefor, and for other articles 
“Ss apparatus for such manu- 


Means of -— jane for inter- 
cepting and treating solid matters 
suspended i water &o. 

Hot water apparatus. 


Fabrics, &c., ee for piemive 
and preservativ purposes, such 
thing, éc. 


" ? 0a! 

the application of such fabrics, &c., 
to the soles of foot cov 
methods of Preparing the said 
fabrics, &c. Rodgers, Phila., 
G.8. Page, N, J.,and W, W, Adams, 
N.Y., USA, 

Pickers and stoppers for looms. 


Ordnance. 
Coss pay controlling the drawing off 


A A... for seeing coal, &c. 
Nook yokes for horses 


“ie for conveying materials. 
~~ halter, San Francisco, 


aaa for crabbing, 
&c., woven and knitted 


Horseshoes. J. NW. Navin, Indian- 
apolis, U.S.A, (Complete Specifica- 
tion deposited), 

Method of, and means for, trans- 
mitting electrical currents through 


ueezing, 
brics. 


Steam boiler and other furnaces. 

Colouring matters for dyeing and 
printing and manufacture of 
same. 

Brims and bands of hats. J. 
Peters and L. Wiegand, Phila,, 


U.S.A, 
Measuring hs 49 ema 


Knauth 



























































ENGINEERING, 327 
Nos. 
N &e. NA &. 
and | oy Ae ites. ABBREVIATED TITLES, &0. || Nos. | op AMES Aoins | ABBREVIATED TITLES, &0. |Dates 
“Gial | W. Maovitio, Birming-| Attaching door and other knobs or || 9386 = 
" @, - ng door or J. 8. Sawrey and A. | Metal founder's blacking, a) 12 
ham. ap to and adjusting them a. , Ulver- plicable as a lubrican 
4122 | §. H. Linn, London. Gusire otdan of chamabers in 2391 | W. Dawes, Leeds, Means for varying height of 
storerooms seats, 
food and ee and meth 2477 | W. Lloyd Wise, | A tus for use 18 
of regulating and controlling the We ter. "tind whereby O olatng 
4198 | W, Nicholson, Shef- 4 F Mart Martin’ and Co, b 
4124 | T. H. Mitchell, Straw-| Method of and apparatus for venti- || 2491 | J, Barrow and J. siottig and plant - 
berry Hill, Middle- | lating sewers, cesspools, &c. ven, Leeds, “ti rohit oe 
poms 2501 W, 8 Jofleron and Braiding machi for | 21 
4125 | J. Mathewson and G. | Goal plates or covers for cellar Leicester. &o. 
- ton ee 2539 | H. peat Se = - Tail- | 22 
’ way ; 
4126 | D.T. Bostel, Brighton.| Water-closets. 2505 | H. Gerner, New | Manufacture of india-rubber | 25 
4127 | W. Michaelis, Berlin. | Pulverising machines for cem York, U.S.A. products. 
minerals, &c., an a ecllsoting 2636 | 8. E. Carlisle, Lon- | Umbrellas, &0. A, Mac-| 928 
chambers for same. don Millan, Boulogne July. 
4128 | W. R. Lake, London. sy 2 brake apparatus. Z.|| 2832 @. W. von Nawrocki, a cushions, W. Haber, 9 
4129 | W. RB. Lake, London. Blectica signalling and indicating 2899 | W. Gorman, Glas- | Treatment and utilisation of | 14 
apparatus for telephonic or gow. | in the obtainment of 
Gemte F. Bate, pal Fevancte apparatus, 
‘eston, Massachusetts, U.S.A, &o 
4130 | A. M. Clark, London. | Steering aj tus for vessels, processes in which fuel 
Shanghat. “( aE Reh  wymchoemonmagae 
anghai, ‘om . 
deposited). $256 | J. A. ons ~ aa End plate for steam boilers. % 
son, 
INVENTIONS PROTEOTED FOR SIX MONTHS BY DEPOSIT OF || %78 | R. 0. Perry, Man- | Spike-sorew or look nail anh 
COMPLETE SPECIFICATIONS. 3541 | D. A. B. amy, Means of and appliances for +) 
For Particulars, see Corresponding Numbers in List fastening b 
" dagitetions Sor Ponte wees: | 3544 | W. W. and J. | Manufacture horseshoe 
Priestley, Bolton- nails, &c., and pe 
le-Moors. connected therewith. 
No, Name. No. Name. No. | Name, $607 | H. W. T. Jenner, engines. 4 
—— — eee as Handsworth, Staf- 
3966 | “Wolff 3984 | Lake (Laugh-] 4034 /Pitt (Worsley). fordshire. 
(Hellig). lin). 3663 | J.C. aa, Lon-| Apparatus for i) 
don cooking - L A 
Couchoud, Marseilles. 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 8740 | H. Anderson Safety nuts for axles of | 14 
rancoo, Uk vehicles, &0. 
No. Name. No. Name. No. Name. S766 | 'W. 2, Lake, Lenton. Proooss for Eg fo 5 * 
aes l aifaase » COM an alloy 
2646 | Davis. 3704 | Jones. 8734 | Ritchie 
3176 | Northcott. | 8708 | J.and 3736 | Von Naw- cad palates © be wey 
$204 | Chor:ton, Brookes rocki W. Shepard, B: and 
ye: ~iten rt). | 3710 | Clark ss 3738 = R. Seaman, New York, U.S.A. 
unert). arke. rcher. in B 
said Le, az12 Ben or 3740 An “ll : 3851 F. B Suatien, Lon- | Combined Rone oat 5 23 
r 880, mons. nton ani Sack 
3502 Cooper. 3716 | Chadwick, Yockney Pony. +d Township, 
3678 | Foulis. Sugden, & 3744 | Webb. 
$606 Sh a 3718 Again” s783 Valles 
eon. y er 
3688 Wilson and | 3720 | Hadden 8754 | Lake (Jones, || I1,—Zn the following Cases the Time for entering Opposition expires 
aa (Puig). Shepard & Tuesday, November 2, 1880, 
3692 3724 | Howson, Seaman). 
ar 3726 | Horsnell. 3756 | Le Olairand 
+4 ee Rake Re Re Pe ae Road June 
on. (Studer 
3698 | Brown. 3730 | Pope. (Pletsch.) on? | } L. » Maptabes, Lents. = ang bia nag I ; 
3700 | Lea. 3782 | Henderson B. ‘nwich. : stowing in or discharging 
(Henry) torpedoes from torpedo Toate, 
: Shrews-| Appliances for feeding horses, 
 auumicaanae tober aa we a we “Sages 
—Ti iti Ww C) 
I,—Time for entering Opposition expires Friday, Oc 29, 1880. Spencer, covers Of umbrellas to 
NAMES, &o, ham. their aoe, applicable to 
Nos. | opYAMBS. fc... | ABBREVIATED TITLES, &. |Dates. ae therefor 
atl I one | ee a eee = of secepiacles | 
une cer, 
2266 ine Z “ Knives and forks. 8 an ham, Sesites deli ving a. &e. 
effield. , - parts 
2267 MoGrah and ©. | Table cutlery, better sec ham. - used in connexion therewith. 
H. Wood, Shef-| the ‘handles thereof, an 2338 |.J.G@. Wilson, Man- steam e and 
field. guards of carving-forks and chester. aaer “= automatic air 
same. and water supply 
2272 | T. Slater, London. btaining, increasing, &c. apn jcable to other steam 
currents of electricity and lers. 
apparatus there: Goffmetster and f. Pre Prtodrieh, 
2277 | T. Guest and T. _s a~y ik doubling, and 4 Meidling, Austria, 
cee 200 | dud | Mgt dot ul oa 
chester. q er, Sun- ¥ 
2281 | J. Botjemann, Lon- | Stands for decanters, &c. derland. raining patterns of 
on. calico, &. 
9282 | W. P. Thompson, Sepia ‘broken or cracked 5 2345 | H. J. Haddan, West- hited F EZ. Mas,| 10 
Liverpool. —_ ts, beams me, - and tq minster. on vede-Cier, Fr France. 
ces or. 29348 | J.C. burn, Lon- generators, 
Sionet and Gér | OE gs nga a aa ~~, 
2284 | J. F.Sang,London. | Excavator for cutting 9352 | J. W. Jones and E. | Metal "heels and a: 
trenches. K. Bridger, Lon- of 8: to metall poais ot 
2291 | R. Hunt, Liverpool. coring or elastic bottoms for} 7 ti ws a ame | A &e, OI Fe 
. A. G. - ‘or a 
2298 | T. 3B, Heathorn, aoe for eae aie. heyder, London. into parcels, mi 
Jondon. particularly a fable for for 
packing filamen’ sub- 
weed Ba en Tiere, . 9367 | H. E. Newton, Lon Oonstruotion and mounting 
an wae thereon. onl ‘don, 3 of wire heddien of healdsite 
Jatt Par " Lo and a be 
or com: . used manufac’ 
2008 | @. A. Bick, Londen. | "i iy caemanionied Gd used in ho 7 gp 
¥ 4 _ ey 77 2 teas nie. Chemnitz, Germany 
° 8 ° ’ ’ 
2315 | W.R. Lake, London. hands a tne H ar. we ick 2372 : Gloucester. per ng ; 
oun ar onnecticu 2373 4 a Cochrane, loyed ‘or copy- 
pits ia, bem US. Snea 2385 | ©. Pe tet, Lond tng levee Be. ti " 12 
. D. on. 08 ma- 
2318 | C. H. Wood, Sheffield. nware and other lates, chines, 4M. Gorel, Poe 
and apparatus for ma- 2410 | J. H. Johnson, Lon- | A tus for com wool, 14 
19 | T, Hodge Kingston A am omy | for moving heay 9 _ SalléeRoubote — 
23 , , 
“upon-Hull bodies, ally applical 2411 | J. 5. Johnson, Lon- Apparatus f or combing wool, 
, &e, on, . Skene and 
2361 | J. Forster, Vienna, | Umbrellas. ll allée, Tioubate, a 
2377 | W. RB, Lake, London. -—~~ My og tions for 2416 | J. oi Matheson, | Marine chronometers. 15 
paper, &0, J. and 0, Ballat- 2457 | E. W. Lemm, Brix- | Construction and arrange-| 17 
schano, Bucharest, and H. ton, Surrey. ment of levers for actuat- 
Trenk, Berlin. ing brakes of tramcars, &0. 
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Nos. | op AMES Sing, | ABBREVIATED TITLES, to. {Dates. 
3004 | C. and E. H. Rotary apparatus for drawing y 
Leeds, and J. and forcing 1 fluids. 
D Selby, 

$101 | J. Porritt, Stubbins , 

Yale tt, : Paper makers’ drying felts. 28 

Aug. 

3196 4. Mason, Bynahem Furnaces for burning pyrites. ¢ 
8245 | J. y Lowell, Circular knitting machin 

Mass., U.S.A. eed as . 

8255 | J. Imray, London. | Process and tus forthe | 9 
recovery of bi-carbonate of 
ammonia from liquors pro- 
duced in the ammonia pro- 
cess for the manufacture 
— C. A. de la Martelliére, 

$261 | T. Melling, Aig- Water meters or motors, or | 10 

burth, Lanc. apparatus for registering 
pil ou plicable to 
" ap le 
draulic purposes. 

$289 | H.H. Lake, London. | Axle-boxes for railway ve- | 12 
hicles. S.A. 0 taal 
it Mass., U.S.A 

$325 | W. Clark, London. | Mechanism for dis- | 16 
tances and fares in ey 

means and mode 

of checking the indications 

and aqpeeates connected 

,—/. . &. A. Jouvet, 
‘arts, 

8335 | W.R. Lake, London.| Apparatus for. controlling | 17 
q wm partly 
applicable for o pur- 

EB. Thayer, Worcester, 
_. USA, 








vn & 
” 5, 


» 6, 


” 7, 
” 8, 


FINAL SPECIFICATIONS FILED. 


” 
” 


” 


Oct. 2, 1880.—Nos. 1364, 1366, 1369, 1370, 1871, 1873, 1374, 1375, 


1397, 1405, 1421, 2186, all of the year 1880. 


1378, 1410, both of the year 1880. 
1379, 1382, 1385, 1386, 1387, 1390, 1392, 1400, 


1406, 1408, 1433, 1448, 1451, 1550, allof the 
year 1880. 


1393, 1394, 1395, 1399, 1402, 1403, 1404, 1407, 


1414, 1415, 1419, 1420, 1431, 1409, all of the 


year 1880. 
1412, 1413, 1416, 1417, 1418, 1429, 1447, 1456, 


1457. 1461, 1526, all of the year 1880, 


598, 1333, 1432, 1434, 1435, 1439, 141, 1442, 


1443, 1444, 1446, 1455, 1460, 1462, 1465, 1467, 
1468, 1470, 1473, 1474, 1495, 1537, all of the 
year 1880. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 





























No. Name. No. Name. No. Name. 
1877. 1877. 1877. 
3708 | Dunlop. 1387 | Price. 4071 | Kirkham, 
3752 | Carbutt. 3712 | De Montoison, Hulett, & 
3768 | Sly & Wilson] 3736 | Wedekind Chandler, 
3720 | Gros, (Heine). 3771 | Acaster, 
8722 | Rodger. 3732 |,Kellett, Holds-{ 3877 | Head and 
3742 | Holliday worth, and Jefferies. 
(Grawitz), Levick. 4244 | Reynaud, 
3803 | Priestman. 4878 | Thompson 4467 | Engert. 
3839 | Jablochkoff. (Haughton) 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 












































328 ENGINEERING. 
Nos, | gp AS iting, | ABBREVIATED TITLES, &0. | Dates.|| Nos. op AM okie, | ABBREVIATED TITLES., &c. | Dates. 
ros Tape iar 
2482 | J. fe, Bate, A tus for and means of | 19 3074 | G. F. Walters, sites Shep Protectors for corns, bunions, | 26 
ting, hardening, &c., ne: &e. 
steel wire. 3102 2. Wittams, 2 Jun,, | Apparatus for cutting or | 28 
2689 | W.T. Clark, Crick, Railway Weakes partiy applic- 28 mincing sausage meat, &c. s 
W. i. ahwell, — - 3228 | H, H. Lake, London. Method of and spparatus for % 
y 
9119 | J. Walmal Warping or beaming yarn, | 29 , +i USA. 
8. Lang, Tistke and apparatus therefor. pm 
.H. Beck, London. looms for weaving. J.| 4. 
gal ths a ao aS IL.—Sealed October 12, 1880. 
Rigot, La Ferté Bernard, 
8199 | E.R. Southby, Lon Preparati of grain or Revolving tips for the heels of ar 
5 , Lon- paration corn 1300 J. Maseeivent, ag ps for 0 
3981 | F. Outlan, Cardiff ring machines. 11 || 1507 | @. @. Mor Electric lam ts 
3447 W. Williams, Lon- Compound or mixture for | 26 ing, Surrey. " a * 
on. era, diarrhea, 1 3 ’ . | Manufacture of certain colour- 
9451 | B. J. Sankey, Mar- | Traps for birds, eo 22 eS ine mater. ood 
5 1523 4 , Man- | Apparatus for throwing 4 
3474 y. Hurd, Waketield. Apparatus for excavatingand | 27 . i apelin t watering cans, 
far ty Sa éc., ae. Ceres ay also for com pressing 
chine arlene 1004 | 7. roan, Middleees. Michlry emeat a Co 
upon, 40. " cemen other 
2404 | 8. G. L. Fox, Lon~ | Bleotrio lamps, manufacture | 28 — —t 
= Santen ‘ter cxnnustite 1525 | '. Brad: p. | stoves and closets f drying 
us for us' q 3 ves losets for 
, the latter being also 3 — he: linen, &c. 
applicable to pa fa ee a chester. 
8572 | J. Hawthorn, New- | Paper-making nery, 1530 | P. Jensen, London. | Rotary steam engines. J. 
3622 w. ames Ply Machinery for com 6 1582 | H. Courteen, Cla: Pes "tr deans and 
Se eel | | mo] stein | meme, a2 | a 
, e of sugar. A.R.| 1 
3630 | D. B. Fyoblen Jes- Apparatus for governing or 7 Mackenzie, Mackay, Queens- 
ponies jay 7; 4 se or pres- me —_ p land, Fay ty Se 
sure umina‘ gas. E. Liddle, ton. = or and 
3634 Garten, Mac- | Taking up motions for looms. ating u gas, pany appli: 
cable for 
$701 | J. i'n, Hare, London. | Locks and latches,and means | 11 1540 | G. Stevenson, Air- | Motive power hy 
for securing lock and latch drie, Lanark. 
handles. oot, || 2542 8. ward, South Compositions for coating ships’ 
. 8. bottoms, 
$084 | W.R.Lake, London. | Manufacture of horseshoe 1 1544 R. J. and A. Ed- | Apparatus ‘7 ie winding and 
| re and machinery there- , London polishing, and appliances for 
Mes J Me hawaii _— 1555 | T. Coltman, Leicester. Knitt to = 16 
ass “ . ces’ 5 mac. 
4034 | 8. Pitt, Sutton, | Machinery for threading or 5 1560 ~ - a a pagetes connected 
Surrey. ssowing bolt and screw mouth for registering, 
blanks, partly sgplizabie on moneys. 
to other purposes, 1564} @. Davies, Man- | Preventing or removing in- 
Worsley, Buffalo, US, A | chester. crustation in boilers. A. 
| Cords and A. Deininger, 
| Berlin, 
PATENTS SEALED. 1570 | W. BE. Bacher, Bae Producing a for engraving 
I.—Sealed October 8, 1880. 1571 a Thompson, | Window sashes and frames. 
on. 
1584 | A. Bidault, Paris. Tool for shaping metals, 
Nos. | os" AMES fc. | ABBREVIATED TITLES, &o. | Dates, " y tinned sheet-iren; | °” 
anmenll ain ee .. for aoebncing bones and 
Apparatus employed in TT Hl 1005 J. Imray, Lond Ourry combs, A. 2 t 19 
D emp com- ; ; on. ngstrom, 
508 | H. F. Smith, Hull. Pressing Gil ceeds, &0., into 
Mar. || 1677 | V. H. Jones, Coven- Shentestene of castors. 23 
1333 | G. F. James, Salford, | APparatus for manufacture | $1 try. 
engine p nomeates 1690 | N. Thom: , Brook- | Substitutes for screw bolts, 24 
telegraph wire, April lyn, New York,| é&c., and manufacture of 
1454 | P. M. Justice, Lon- | Printing presses. 7. be Firm,| 9 vga. same. 
don. New Jersey, and A. Suther- 1692 | H. Williams and | Airand gas motor engines. 
shenhetmh, on. ands li Zonta _— 
. Hodgson and @ a » ic. 
ad ahs > Bilbao, cation of endless bands Nor 1710 4. An —, } Sewing machines. 
Spain. porting loads. ort, an > 
1482 | W. M Barlow, Lon- | Manufacture of steel or iron | 10 Walker, Gl ’ 
don. ingots of predetermined 1782 | M. Gandy and ©. 8 Wagpgqseqent fn manuthotase 
weight, apparatus Brittain, Liver- of oil cake. 
— 1740 | P. Samson, Forest | Rivetted joints of steam boil 
ta, mson, ers, 
1484 | A,8. Haslam, Derby.| Refrigerators, cable | 12 , Surrey, &e. 
ne mes nes for 1751 | W. Morgan- , | Electric signal apparatus for | 99 
preserving meat, &c. on, railroads, O, Gassett, Boston, 
1489 | J. Carr, Bradford, | Apparatus to be attached to Mass., U.S.A. May 
Yorks. vehicles for weighing their 1792 | J. MacFarlane, Glas-| Construction of water motor, 1 
con ing which » os ~- X, — oe -; 
a . Dickinson. Machine w » when meter. Partly communic 
_ yesh Berks,’ | electri communication by F. W, Tuerk, Chicago, IUl., 
—. a = &c., prints sect | ©. Planer. Destin oampeati for ir 4 3 
L q ee um: an 
1512 WA] Hills, Saltney, vilisation £ alkali ‘= 13 _ vapour MP. Windhawsen, 
6, &., in, 
. -calcico and di-calcic 1859 | W. Morgan -Brown, Adapting, &c., sliding doorsto | 6 
Phosphates. London. way Wagons, applicable 
1521 | G. W. Herbert, Bir- | Nails used for upholstery, | 14 also to other 
‘ &o. Prescott, Hampton Fails, } x 
1597 | 0, French and 0, | Money tills, Hampshire, U.S.A, 
French, un., 2074 | W. Lioyd Wise,  — Bossin, and | 21 
5 Westminster. Brard, Part June 
1529 | J. Whiteford, Pais- | A = potty = ly hg 2303 | M. Gandy, Liver- Manufacture of belts for driv- | 19 
ey Renfrew. pool. ing machinery and ma- 
1550 | J. W. de Caux, Great pot for catching crabs, | 16 chinery therefor. 
Yarmouth. lobsters, &c., | 2576 | E.R. Kimpton, Bir- | Skates. /. A, Whelpley, Green- | 94 
1572 | P. W. Willans, Bow, | Motive engines to be } mingham. wich, ae County, Canada, | July 
Ww. ¥ ae oli Deneuve *pistillation of = aS : —, G. Boyé Arm ° 
. Toung pens. le in .» Mar- 
— Renfrew. . shale for obtaining mineral | 17 seilles, 
as and a eqgaceins a 2757 | T. and R, Holliday, | Obtaining various colours on 
1611 | W. R. Lake, London. planes. 20 Huddersfield. cotton, &c, 
“Bomet Kenosha, Awe: 2848 | 8. é Hazeland, St. | Wood-planing machine. 10 
SA, mpson's, - 
1629 | F. R. Ellis, Liver- | Hoisting apparatus wall. 
: . May || 2806 | 0.R.Simey, Sunder- | Steam steering gear. 13 
1961 | A. Sauvee, West- Preparing plates for printing | 13 | : 
minster. and apparatus therefor. 2935 | J. Westgarth, War- | Wire fencing, &c. 16 
1963 | R. Moss, Preston. | Securing metal to | n. 
ahed or lease rods in ooms || 2069 | H.J.Haddan, West- | Mechanism for spinning. W.| 19 
and ap; tus therefor. | ' Mason, Mass. U.S.A. 
1967 | J.C. Wilson, Newry, | Process worts, &c., || 8042 G. Eeléewerth, Ken- Refrigerating apparatus. 24 
Ireland. and apparatus therefor, | nangton, 
June || 3066 | G. H. Babcock, -| Steam engines, boilers, &c 26 
2580 | A. Stewart and A tus for packing sugar, 25 field ae 
Hunter, Greenock, on in en. | & Wileor, =< 
2842 | 0. D. Abel, London, Bevelling § edges of strips. ot 8 | rooklyn, 4.Y., : 
and apparatus there- U.S.A. 
wt Briggs, Philade/phia, | 8084 | T. Turton, Liver- | Locomotive tram and road | 27 
U.S.A. 1] pool, cars. | 























No. Name. No. Name. No. Names. 
1873. 1873. 1373. 
3252 | Voisin. 3272 | Pace. 3298 | Paterson. 
3257 | Griswold. 3287 | Hutchinson, 
PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. Name. No. Name. No. Name. 
1877. 1877. 1877. 
3601 | Smith andj 3628 | Newton (La-] 3648 | Jacobsohn. 
Coventry. cassaigne), | 3653 | Holmes and 
3608 | Butcher. 3630 | Haddan Saunders. 
3609 | Wheatley. (Kastner). | 3660 | Loewy. 
3610 | Lioyd. 3631 k. 3663 | Barlow 
3611 Moncrieff andj 3632 | Dangerfield. (Liigen). 
Anderson. | 3633 | Pitt (Row-] 3664 | Darlington 
3613 | Lake (Camp- land). 3666 | Hodgson and 
bell). 3636 | Martin. Broadley. 
3615 | Leonardt. 3637 | Virgo andj 3669 | Bailey and 
3616 | Howland. eroyd. Cordingley. 
3618 | Longshaw, 3639 | Bresseur and] 3670 | Knowles, 
3619 | Parry. de Sursex. Pickup, & 
3620 | Booth, 3642 | Priestly and Halstead, 
3621 | Lysaght and| Paikinson. | 3671 | Beloe. 
James. 3643 | Fryer. 3673 | Mather. 
3624 | Wilson. 3645 | Currall, 
3627 | Ambridge. 3646 | Savage. 
IIl.—Through Non-Payment of the Seventh Year's Stamp Duty of 100/ 
1878. 1873. 1873. 
nH) Wirth( Wind-] 3160 Bezer. 3180 Silver. 
bausen). 3165 | Robinson andj 3194 | Wirth 
3154 | Stanley. Smith. (Beins). 
3155 | Stevens. 3168 | Liernur. 3199 | Partridge. 
3158 e 3169 | Whitthread, | 3202 | Sheehan. 

















AMENDMENT OF NAME. 


_Amendment ly Leave of Solicitor General, Dated October 7, 1880, 
‘ Ko. 1816.—For “ Mass” read “ Mas.” 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 671. Electric for Railway Trains by the arrangements described, which com @ grooved ink table 
DURING THE WEEK ENDING OCT. 2, 1880. | Steripm e metnod ot ing cleric, communication in tae aE 

‘ itha * to licati roceeded | connexion with railway trains, so messages may be exc’ 4] and an increased ber of ink d wi 
as te ae 7 Views Maro tha Mpecthoation tofeteted in running trains and stations or between different trains | distributing cylinder and a vibrator, ‘The tak gtk od sent 


each case after the price; where none are mentioned the Specifi- 
cation is not Illustrated. ‘ 

Where Inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics, 


50.* Com: tion for Coa’ Ships’ Bottoms 
as: w. Ward South Shields. (2d.)—A mixture of resin; 
benzoline, zinc, iron oxide, colouring matter, Archangel tar, 
arsenic, and washing soda mixed into a it. A complete speci- 
fication was filed of this invention which did not proceed to the 
Great Seal. (September 12, 1879). 


.* Breechloading Firearms: L. Gye, London. 
‘2d.j—The object of the invention is to replace the external 
mmers of firearms by hammers formed on the inside of each 
lock to act inst a striker carried at the rear end of the barrel, 
and to provide a ready means of bringing the hammers to full 
cock when the breech is opened. mer has an arm 
extending backwards, acted on in opposite directions by two springs, 
eitber of which can be pressed back by a cam moved by a lever 
handle. When the handle is turned in one direction the hammer is 
brought to fall cock, and when turned in the other direction the 
bammer is ready for striking when the trigger is pulled, This 
handle is furthermore connected with the breech mechanism, so 
that when the barrels are opened the hammers are simultaneously 
cocked, The invention is also applicable when sliding strikers 
thrown forward by springs are used in place of hammers. 
(November 29, 1879). 


5297. Apparatus for Operating Railway Signals: 
H. Johnson, Eccles, Lanc. [6¢d. 5 Figs.)}—The variations 
of length caused by differences of temperature, in wires, or chains 
connecting the different parts of signal apparatus, are compensated 
according to this invention by the expansion and contraction of a 
fluid acting through the medium of a piston and cylinder. In the 
drawings, Fig. lis a section and Fig. 2 a side elevation of the 
arrangement. 1 is a cylinder having a plunger 5, to which are 
attached by the crosshead 6 the two rods 7, which run through a 
guide 10 ateach side of thecylinder. The pipe 13 is screwed into 
the hollow ear 12, and communicates with the interior of the cylin- 
dertbrough a hole (not shown). The cylinder beyond the plunger 
and the pipe 13, whose length must be properly proportioned to 
that of the wire, are filled with a fluid, by the expansion of which 
the slack formed in the wire (which is attached to the apparatus), 
by an increase of atmospheric temperature is taken up and com- 
pensated. The pipe 13is joined to the lever in the box, and when 
this is pulled over to lower the signal it draws the cylinder towards 
the plunger until the liquid is compressed and the motion trans- 
mitted by it to the wire. (December 27, 1879). 














of Enyelope 
(6d. 4 Figs.}—This is for improvements on Speciti- 


482. Manufacture s: E, Sturge, 
Lambeth. 
cation 1745 of 1877. Fig. 1 is a side elevation of the machine, 
Fig. 2 a front chevatten, Hig. 3 a plan, and Fig. 4 a plan of the 
underside of the die or creaser. e cycle of operations is as 
follows: The operator, provided with a supply of blanks, places 
one upon the platform G, Figs. 1, 2, and 3, with the adhesive flap 
next tohim. He presses down the treadle B, Fig. 1, depresses the 
plunger E, and the creaser J, which is driven downwards towards 
the folding box G'; but before the creaser has touched the blank, 
the treadle has by the rod H', and the lever H, Fig. 1, set in 
motion the dabber frame H*, to which are connected the rods H’, 
cranked five times to clear the partitions I‘ I' in the box I, which 
contains gum in each of the two compartments I? I*. The end of 
each dabber rod carries a dabber H*, with a face proportional to 
the size of the gum streak to be dabbed on the envelope. At the 
same time that the dabber frame is moving, a puff of wind from 
the bellows K is emitted from each of the mouths K* K®* to hold 
the flaps close to the platform face while the dabbers, rising 
through the ports H® H*, apply to the underside of each flap its 
portion of gum. The descending creaser J, Figs. 1 and 2, forces the 
four folders J: J', J§ J® towards its vertical axis, although they do 
not work this stroke, and as it falls into the folding box G', drives 
the blank before it, creasing the junction lines of the envelope 
back and flaps. The air previously in the folding box is driven 
out through the air vents G*, Figs. 2 and 3, and the four flaps are 


Fig.2. 


























bent up into a vertical position. The operator now raises his foot, 
and the C spring D! lifts the piston and creaser into their former 
position. He again applies his foot, and the previously described 
motions are repeated, although no useful effect is produced either 
by the dabbers or puffers. The creaser in forces the folders 
inwards and downwards; the end folders J' J’ are set in motion 
first, and then the feet d d, Fig. 3, fold down, and with the assist- 
ance of the round bars J*J*, J* J* hold down the end flaps, whose 
former undersides, properly gummed by the dabbers, now lie 
uppermost. The back folder J* folds down the back flap, Fig. 3, 
upon the gummed flaps, and holds it there, and lestly the front 
folder J* folds down the front or adhesive flap 7, Fig. 3. The 
operator removes his foot, the C spring comes again into action, 
and the envelope is ready for removal to the platform of the 

tacle L, Fig.1. The pstentee claims the dabbing and folding 
mec the gum cistern, and the corner guides, so far as they 
are improvements on his former 


and th 
bellows and puffers as new. (F ~ 


ie arrangements of 
4, 1880). 


between 

on the same or adjacent lines. Double lines of wire are provided 
at the points of suspension. The telegraph wire rests constan 
on one or more rolls of metal attached to the carriage, and thro’ 
which the current is conducted to it. The telegraph wires are 








suspended by 9 in the centre track of the railway ; these wires 
may be double, one being supported by insulators, the other 
hanging free, except where a‘ to the posts. The roll or rolls 
B are attached to the carriage and kept in contact with the 
suspended wire, the current is led to a telegraph instrument 
within the carriage, and thence by the covering plates or framing 
of the carriage to the rails, (February 16, 1880). 


676. Shaft Brackets and Bearings, &c.: J. S. 
Taylor and 8S. W. Chalien, . 10d. 57 Figs.) 
—The object is to provide shaft brackets and bearings which may 
be adjusted after the soleplate has been permanently fixed, The 
base pieces have a soleplate and cramping coupling or split boss 
for gripping the adjustable ends of extension pieces which have 


Fig.1 
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one end formed to suit the coupling. The bearings have long 
projecting shanks to enter the bay boss of the extension piece, 
Figs. 1, 2, 3, and 4 show respectively the soleplate A, extension piece 
B, and bearing shank. Figs.5, 6, and 7 represent a modification. 
A the soleplate, B the extension piece, which is gripped by the 
split boss, C! the shank which carries a strap guide, 
as shown. Figs, 8 and 9 illustrate an improved . The 
bearing itself is not claimed as part of the invention, but 
merely the method of using it in combination with an adjustable 
shank. Other modifications are illustrated in the specification. 


(February 16, 1880). 
Several Colours to a Surface at 





759.* 
the same : D. T. Powell, (2d.]—Letter- 
press printing in two or more colours is. proposed to be effected 


to and fro,over the types and the wood strips. (February 20, 1880) 
Cleaners: W. Scott, London. 
between two rotating discs with hollow 

with corticene perforated round the periphery, 
low centres serve to contain 


782.* Rotary 
[24.]—The knife is 
cen! and cove! 
The ho} 


e 
r washer compressed b ts eeeet dl 
(February 23, 1880). " —— 

802. Textile Driving Belts: H. Birkmyre, Port- 
Glasgow. ([2d.)—The f in process of weaving is twilled 
the direction Ct ts length, and after weuwang is stretched aa 
(preferably) tarred. The bands contain, by preference, seven 
parts by weight of warp to one of weft, (February 24,1880. Void; 
Jinal specification not having been filed). 


887. Apparatus for 


Making Ice: C. E. Young, 

jurrey. [4¢. 3 Figs.)|—Relates to an apparatus 
for obtaining by a continuous and uninterrupted motion of water 
the production of limpid and transparent ice. Fig. 1 is a section of 











Figt 















































freezing machine, Fig. 2 « partial plan, and Fig. 3 section, An 
oscillating plane ¢ is supported by axle /, which is carried by 

g andh. A vibratory motion is given by a crank ¢, 80 
that the plane ¢ is caused to oscillate and impart a wave motion 
to the water contained in the freezing cells 7, by which opacity in 
the ice block is said to be prevented. (February 28, 1880). 


892. Sec Rails to Chairs: G. C. Barker, 
Newcastle-on- . (6d. 3 Figs. sists mainly in the 
use of a gib-piece with holding on k and face for secur- 
ing wedges in railway chairs. ustration shows an edge view 
of the gib-piece. The flanges or proj ns D are made of sufficient 


pt D) 
distance apart to overlap the chair; the face has a series of teeth 
ce. The wi is driven in between these teeth and the rail, so 
that the indentations they cause prevent the wedge from working 


out. A projection prevents displacement of the jib-piece while 
the wedge is being driven. (March 1, 1880.) 


893. Brakes: W. Foreman, Windsor. [4¢. 3 ores) 
—Consists in applying the brake to the nave of the wheel instea: 

of to the tyre, and providing the nave witha stop for arresting the 
rotary motion of the wheel “if this has not already been effected 
by the friction of the brake.” A crank lever pivotted to the flap 
plate of the axle-box can be moved by the driver so as to impinge 
on a lug attached to the inner side of the nave. (March 1, 1880). 


894. Cocks or Taps for Fluids: C. J. Waddel, 
Manchester. [6d. 13 Figs.|—A peculiarity of the tap is that 
the plug is inse: from and only accessible at its rearend, which 
is in the barrelfrom which the fluid is drawn. It is fur- 
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ther defended from use by unauthorised persons by the employ- 
ment of 5) keys and keyholes provided with wards. Inthe 
diagram 6 is the conical plug, held in place by the footstep e, and 
turned by the key 4, which has to be partly rotated after it has 
passed the keyhole / before it can be in the keyhole m 
(March 1, 1880). 


895.* Furnaces: G. F. Redfern, London, (/. W. 
Brainerd, Freeport, Ill,, U.S.A.) ‘[2d.]—The object of the invention 
is to consume the smoke of fuinaces by jets of oxygen or air 
mingled with steam, together with streams of air. Outlet pipes 
from a row of injectors are set horizontally in the walls of the 
furnace, and emit their contents just above the fuel. Draught 
regulators are fitted to the furnace doors by which streams of air 
can be delivered to the fire in any direction. (March 1, 1880), 


897. Water Regula A tus for Water 
Closets, &c.: R. Smith Edtnberen, (8d. 8 Figs.j— 
For regulating the supply and preventing waste of water an 
improved valve apparatus is used, of which the illustration shows 
asection. Between two parts A A! of an outer case is a leather or 
india-rubber disc a, and there is a loose diaphragm between inlet 
and outlet chamber a! and clos pressure chamber a''; the 
annular discharge water chamber a! is connected to service pipe 1, 
its upper lip forming a seat for the disc a. The water enters 
through 1 up the passage } into the chamber a'! above. When the 
lever L is lifted the water is allowed to flow into chamber A?, and 





thence through the valve seat c to the discharge outlet 2. The 
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upper surface of the diaphragm being greater than the lower, so 
that when the chamber a'! again fills the diaphragm is pressed 
down by the water and the supply closed. (March 1, 1880). 
898." Fu Ss: A. Brydges, Berlin. 4 
Schaefer, Berlin). (2d.)}—Perfect combustion of fuel is intended 
to be obtained by delivering to the furnace a stream of car- 
bonic oxide gas produced in a generator to the imperfectly 
consumed prodacts of the fire. Between the generator and the 
furnace a superheater may be placed consisting of two series of 
brickwork heated alternately by the combustion of a 
mixture of gas and air, and the carbonic oxide gas may be led 
alternately through these passages before entering the furnace. 


(March 1, 1880). 
899. Combined Galvanic Batteries and Medi- 
A. M. Clark, London. (i. £. Hunter, 


cated Pads: : 

Hinsdale, New Hampshire, U.S.A.) (6d. 5 Figs.}—The object is to 

cure bodily di The isture of the patient's body is 

absorbed by a medicated pad which forms the liquid element of a 
vanic battery. One or more of the batteries can be worn com- 
ed by straps and conducting wires. (March 1, 1880). 


900.* Rolling Machine for the Manufacture of 
&c.: W. R. Lane, London. (¢. Parr, Buffalo, 
USA.) (24)— Relates to machinery for making chisels, and 
similar tools by drawing out the blanks between rolls provided 
with suitable dies. “The up rof two rolls supported in suit- 
able bearings, is provided with a segmental die, and the lower 
with a circular or annular die, whereby the lower roll is enabled 
to act as a guide in presenting the blank to the action of the upper 
die, dispensing with guide bars usually employed for the purpose ; 
anda straight bar is also in one of the annular dies of 
the lower roll, travelling with the said roll for straightening and 
edging the articles operated upon.” (March 1, 1880). 

901." Dress for Saving Life, &c., at Sea: 58. 
Cc Paris.— A garment of waterproof material 
covering the whole of the wearer except his face, and having air 
chambers capable of being inflatec, (March 1, 1880.)) 


903.* Fitt and Past of Rod 
Joints: R. t, Edinburg (243—The joints are 
made with male and female tubes baving screw threads pressed 
or struck, but not cut, upon them, (March 1, 1880). 

ways: C. 


906*. Rails for ways and Tram 
Berks. ([2d.)—The first section of 


Wheeler, ary: 

rail described has a head that can be detached from the lower 
part without disturbing the roadway ; the second has broad flanges 
extending on each side from the centre of the vertical web; and 
a third has wearing surfaces on opposite sides of the vertical rib, 
one at the top and one at the bottom—inter alia. Several forms 
of tram rails resembling the first section above mentioned are 
included in the specificati (March 1, 1880). 

907. Husking or Decorticating Corn: F. H. F. 
E Hamburg. (Johann F. Jensen, Flensburg, Germany), 
6d. 4 Figs.)— Before the corn is ground it is treated by steam to 
oosen the husk or shell; for thie purpose it is fed into a steaming 
apparatus consisting of a chamber in which there is a series of 
stationary serra 











and @ vertical spindle carrying a correspond- 


ing number of bell-shaped discs. Figs, 1 and 2 show the steaming 
Fug.?. 
g a 
am. 
— —— — ——< 

















apparatus, and Fig. 3 a mill for removing the husk after 
the corn has been steamed. The corn is fed into the steamer at 
hopper a, steam is led through pipe ¢ into the chamber A, the 
exhuust steam escaping at f; the bell-s! dises ¢ have at their 
bottoms, metal sieves c*; the corn first falls into the upper disc, 
the revolution of which causes it ee force to be thrown 
outwards, it is then guided by the fixed hoppers A' until it reaches 
the bottom of the chamber, the corn is thus separated and thoroughly 


removed at shoot a2. The 


along the tapered edge of the stone where it is shelled by the stone 
and wire webg. The screws are for adjusting the frame which 
carries the web g. (March 1, 1880). 


910. Hoisting Blocks: H. J. Haddan, London 
(R. L. Shute, Cincinnati, U.S.A.) [6d. 4 Figs.)—The drawing shows 
an end elevation of these blocks. The hand chain N and the 
chain wheel M turn the spindle I = which are the pinions E F 
gearing into the spur wheels O D. pinion F is slightly larger 





than the pinion E, while the wheel D is rather less than the wheel 
O, consequently the sheaves G H fixed each to one of the spur 
wheels, but separate from one another, rotate at different speeds, 
the one receiving or delivering, as the case may be, more chain 
than the other in a given time, and thereby raising or lowering the 
weight attached to the snatch block B. (March 2, 1880). 

911. Apparatus for Repulatine the Su 
Steam to Engines: F. Dur New net, 
Herts. [6¢d. 2 Figs.}—(1) Connects a shaft worked by the 
engine with the shaft of a resisting fan through a spring and 
screw coupling so arranged that when the speeds of the two shafts 
differ, one of them is caused to move longitudinally, and so work 
the throttle valve of the engine. *tAnnexed is a section of the 
arrangement. The shaft A driven by the pulley B is connected to 


ply of 























the shaft C of the fan D by the spring S, and the screw coupling 
e« The shaft C is fixed to the fan by a feather key, and is free to 
slide endways when it is overrun by the shaft A, and thus move 
the throttle valve G by meansof thelever F. (2) Another method 
is shown and described in the specification whereby the screw 
coupling is replaced by a “ cage” fixed to the fan shaft and gearing 
by a stud with a screw thread on the shaft A. (March 2, 1880). 


912.* Construction of Moulds for making Cast- 
ings in Iron, &c. ;: J. Crosthwaite, Borrowstouness, 
N.B. (2¢.]—The moulds are made of gannister cement, plum- 
bago, or other refractory substances protected in a metal bor, 
and are designed to be used repeatedly for the production of iron 
or other metal castings. (March 2, 1880). 


913.* Umbrellas and Sunshades: A. M. Clark, 
London. (A, H. Ege, Mechanicsburg, Penn,, U.S.A.) [2d.}—The 
ambrella when opened is elliptical in plan, and the stick passes 
through it at a point on the major axis about one-third of its 
length from the end. Provision is made for the accommodation 
of the different lengths of the ribs by a telescopic runner on the 
stick, and several devices are described for joining the cover to 
the ends of the ribs. (March 2, 1880). 





























914. Apperetus for Cut and Trimming Paper, 
&c.: F. Knoeferl and W. er, London. (8. igs.) 
Fu g.1. a 
ay 
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—The essential feature of the invention is a cutting tool or imple- 
ment for cutting or paper, or other similar materials, by 
@ series of points or agg a moved with a combined reciprocat- 
ing and vertical motion. This tool is seen at 5 in the diagram, 
and is either made from 2 solid plate by cutting out the spaces, or 
by attaching separate knives or tools to a bar. In operation the 
material to be trimmed or shorn is compressed by the follower ¢ 
and the screw d, while it is cut or sawn by the reciprocating action 
of the tool, which is impelled backwards and forwards by the lever 
f and the scroll cam f tarned by the handwheele. The tool 
older and slide are gradually fed down by the cam A, and the 
worm e!, acting through the levers » and the connecting rods £, 
until they reach the table, when they are returned to their highest 
position by the cam A. (March 2, 1880). 
915. Bol or Machine: W. R. Lake 
(C. J. Shuttleworth, ; J.D. Larabee, : 
G, P, Kellog, East Pike; E. Wilhelm, Buffalo; % 
(6d. 13 Figs.)—Consists chiefly in providing a boiting 
apparatus containing an inclined bolting surface and eleva: 
mechanism, so arranged that the meal is delivered by the elevating 
mechanism directly at or above the — end of the inclined bolt- 
ing surface, and caused to pass repeatedly over it, whereby the meal 
is rapidly bolted or sifted. One form of the machine is illustrated 
in the ee drawings, in which Fig. 1 is a side elevation, 
Fig. 2 a detailed view of the deflecting boards, Fig. 3 a transverse 
section, Fig. 4 a longitudinal section of the feed mechanism, and 
Fig. 5 an end view partly in section, showing the device whereby 
the screen of the feed mechanism is agitated. The elevating 
mechanism C' consisting, in this instance, of a drum provided with 
longitudinal buckets C on its periphery. D is the inclined bolting 
surface on the descending side of the elevator, and consists of a 
number of frames d covered with bolting cloth of various degrees 
of fineness, sliding in the grooves E. D! is a similar frame on the 
ascending side of the elevator, which operates on all the materia! 
spilled by it. Fis a knocker at the tail end of each series of 
frames, and actuated byacam or crank. Gis a creeper under 
each bolting surface, and provided with suitable slides g g', which 
permit different parts of the bo material to be drawn off 


Fig.7. 


Fig. 3. 





Fig. 4. 


separately; H is the feed chamber arranged upon the casing A, 
provided with openings A to A* (Fig. 4), and slides ¢ to i* to close 
them; J is a creeper on the bottom of the chamber H, but not 
extending quite to the head thereof, thus leaving above the first 
opening A* a space y in which the material is not moved by the 
conveyor. L is a spout which conducts the material to be bolted 
to the space j. The inclined screen M is held at its upper end, and 
rests with its lower end upon the conveyor shaft, which is provided 
at that point with projections m whereby the screen is agitated. 
The spout delivers the material to the screen M which is so clothed 
as to effect a separation between the coarser particles of the 
bran and the grwund meal. Deflecting boards O O are secured to 
a strip of canvas tacked to the inner side of the case A, and 
operated simultaneously by the handle on the bar p!. When they 
are inclined towards the head @f the machine they deflect the 
material in that direction and retard its discharge, woich is 
naturally caused by the inclination of the elevating mechanism 
towards the tail of the machine. Q is a removable shoot, 
arranged against the underside of that portion of the bolting 
surface through which pass the middlings of the first separation. 
The conveyors G G J are driven by a pulley R (Fig. 1) mounted 
on the shaft of the elevator by a belt running over pulleys S. A 
simpler form of this machine is also illustrated and described in 
which but one bolting surface is employed, and the feed mechanism 
is replaced by a spout. (March 2, 1880). 


916. or Fas for Boots, Stays, 
Gloves, &c.: W. P. Thompson, Liverpool. (4. W 
Dacker, New York, U.S.A.) (6d. 7 Figs.J}—A series of hooks are 
fastened to the articles, and acord used to lace them together. 
The hooks are formed with two spiral discs, and can be inserted 
in woven articles without cutting the fibre. (March 2, 1830). 


919. A tus for the Manufacture and Treat- 
ment of t-Iron iy age ry &c.: J. W. Mac- 
Far burn, ‘kk. (6d. 9 Figs }—Relates tirstly 
to the construction of core bars ased in the manufacture of cast- 
iron pipes, &c., and more particularly to the shape of the bar, 
which is designed so as to resemble in cross section a ratchet 
toothed wheel, and to the combination therewith of rods arranged 
to form airways close to, and parallel with, the projecting ribs or 
teeth of the bar. Fig. 1 is a longitudinal section of the improved 
bar, and Fig. 2 an elevation sho’ the rods 11, passing through 
the plate 12, and lying in the angles of the teeth of the bar 10. 
Fig. 3 is across section of the bar and rods rammed in the box 16. 
The rods are withdrawn, after being loosened by means of a key 
applied to their heads 15. After the metal has been run and has 
set, the bar is turned into the position shown in Fig. 4, and easily 
removed from the core. The invention relates, secondly, to the 
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fitting of improved covers, cooled by water or other fluid to the 
vessels in which cast-iron pipes, &c., are treated with a preserv- 
ative compound in order to prevent the volatile portion of the 
substance escaping in vapour. Fig. 5 represents one form of cover 
in section, and Fig. 6 another form in plan, The cover 20 (Fig. 5) 
is made with flanges 21 and 22 projecting upwardsand downwards, 
the lower one dipping into a gutter 23 filled with sand to form a 
joint. The upper one surrounds a shallow tank provided with 
circulating pipes, as shown in Fig.6,to condense the vapours which 
rise to the lower side of the lid. A pocket 29 receives the water 
when the lid is raised on its hinges 25. As modified in Fig. 6 the 
lid consists of a water jacket closed at the top and balanced by the 
weight 30, about the axis 25. (March 2, 1880.) 


922. Discharging Aecrated Waters or other 
Liquids from Bottles, &c.: A. Gascoigne, London. 
(6d. 3 Figs.|—Consists of an appliance whereby any quantity of 
the contents of internal stoppered bottles may be drawn off at 
various times without affecting the quality of the remainder. The 
figure represents the arrangement as applied to liquids under low 
pressure. The bottle is clamped between a screw and the india- 
rubber lined seat 5, to which is attached thenozzle 7. The stopper 
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13 is pushed from its place by the tube 6 which serves to supply 
the air to the inside of the bottle necessary for the escape of its 
contents. When a small hole shown in the tube is closed by 
being pushed into the packing ring above it, or by other means not 
shown, the flow from the bottle ceases. The apparatus when used 
for high-pressure liquids has the tube 6 replaced by a valve rod, 
operated by a lever and controlling a valve fitting into a valve 
seat immediately under the bottle neck. (March 2, 1880). 


924. Working Railway Brak &ec.: J. Clark, 
London. (6d. 8 Figs.)—Figs. 1, 2, and 3 show an arrangement 
of apparatus for self-acting railway brakes; the brake-blocks are 
fitted to the pendulous brackets 6. The levers cc jointed to the 
brackets } are connected at their lower ends by pulling rods d. 
One lever of each pair is connected to the frame of the carriage 
as a fulcrum, and the other levers ¢ are jointed to two tension rods. 
Upon the said tension rods are spiral springs £ 80 connected that 
when the rods are pulled by apparatus fitted to the engine or 
guard’s van they shall compress the said springs against the 
brackets A. The brakes are applied by the springs when the 
tension rods are released by the guard or driver, or by the acci- 




















dental breaking of the train. To enable the tension rods to work 
round sharp curves they converge near a fulcrum pin, or they may 
be formed of steel wire rope, and passed through holesin the head 
of thefulerum pin, When the brakes are worked by friction 
wheels and a drum on the van shaft, the wheels may be held out 


of gear by a rod with a hook and catch. throw of brake- 
blocks may be regulated by an elongated slotted hole in a tension 


rod which is fixed to a bracket, and the length Khe Ary wane 
as the blocks wear, by the spilt end of one half of it being driven 
a ter or smaller distance into the bored end of the other half. 
Other modifications of chain brakes operated by 5) are illus- 
trated in the specification besides the above. (March 2, 1880). 
925. Electric Lamps: J. H. G Brooklyn 
New York, U.S.A. [6¢. 3 Figsj—The diffic hitherto ex- 
perienced in keeping an air-tight t around conducting 
wires that enter incandescent vacuum lamps is by this invention 
to be overcome by the use of enlarged conducting wires twisted 
into a strand so as.to render them elastic, and sealed after the glass 








has been melted into their interstices, by mercury contained in 
cups. In the diagram a is the lamp globe, / the incandescent carbon 
hung in the loops fg of the conducting wires, around which are 
the cups bc containing mercury. e chamber é forms a magazi 
for spare carbons, cne of which can be shaken into the loops fg when 
— but such chamber may be dispensed with. (March 2, 
). 





926. Machinery for anstodncing, OF, Aerated 
Waters and other Liquids into ttles: R. L. 
Ho Luton. (10d. 20 Figs.|—The object of this inven- 
tion is to simplify the operation of filling bottles closed by self- 
acting stoppers, and to effect the holding of the bottle in place,and 
in ucing an air tube by means of one lever, worked by preference 
as a treadle, so as to leave the hands of the operator free. Dis- 
charging a fixed quantity of syrup into the bottle may also be per- 
formed by the same lever. Fig.1 is a side elevation of a machine 
designed for internally stoppered bottles for performing the opera- 
tions of securing the bottle To its place and mer pr | the air tube 
therein consecutively by the foot or by one hand, and for operating 
the syrup pump from the same moving part as the air tube. 

is the bottle, the neck of which rests on an india-rubber washer 
in the socket B. Syrup and aérated water are introduced by pipes 
into B. Therod E with the adjustable head F is jointed to the 
treadle lever H by the pin A which projects at each side into 
slots on the frame D. I is the air tube passing through a stuffing- 
box in the socket B, and carried by the crosshead K working in 
slides, and operated by the levers H N and the linksOM. The 
lever H rests on the knife edge R until, by the depression of the 
footplate Q, the pin Areaches the bottom of the slot d when the 
fulerum of H is shifted from R tod and the motion of Q, which 
hitherto has only served to pg the head F, now forces up the 
crosshead Q and the air tube I. The syrup pump may be con- 
nected to the crosshead K, and inject its contents as the air tube 
rises, and the aérated water admitted through a valve controlled 
by one of the moving parts of the machine. Fig. 2 is a side eleva- 
tion of a machine for securing the corks or stoppers in bottles by 
means of wires, say four in number, which are fed to the place 
required by rollers or other gear, two wires — passed through 
guides across and beyond the top of the cork, and one wire simi- 
larly being passed along each side of the bottle neck; the wires 
are taken hold of by nippers, and kept in a suitable position with 
the bottle. while a knife or shears cuts off the wires to the required 
length. Theends of the wires are then seized by holders and 
twisted together to fasten them. A is theframe and B a rocking 
standard pivotted at 6; the bottle stands on the block C moved by 
the treadle D. The frame H carries four wire reels (not shown) 
and other apparatus for cutting off the required lengths of wire, 
while the rocking standard B carries the appliance for pressing 
the wires over the cork and around the neck of the bottle. The 
wires are fed from their reels into a corresponding number of 
circumferential grooves in a drum rotated by the handle M and 
gearing. They then pass through four holes in a shearing blade 
and project the required distance over the top of the bottle and 
underneath the sliding-block F, on each side of which are the 
nippers / Al, which at their lower ends have openings to allow of 
the wire being led between them, and which by their closing 
reduce the said space, and so effect the nipping or pressing action. 
In the upward travel of the bottle it takes with it the two inner 
wires which go over the cork, and the continued depression of 
the treadle D causes the block F to rise and the spring F' to be 
compressed. H is a fixed block, which causes the nippers hh! to 
close at their lower.ends when the block F rises. The four wires 
are cut off by the shearing blade, which is also connected to the 
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ied forward, and the 
Lar 's formed in the ends 








block F, The rocking standard is now 
projecting ends of the wires come into open! 
of twisting spindles, operated by the handle N and wheele J! J2. 
Detailed illustrations and 7 rove they of the ni and twisters, 
and of revolving appliances for ing bo’ to be wired are 
shown in the specification. (March 2, 1880). 

Plates: 


928.* tus for Casting Stereo 
R. B. Reed, Newcastie-on-Tyno. Deets crates 
for casting stereotype pilates for cylinder r-press printing 
machines “ consists of a semi-cylindrical support for the matrix 
of the plate, mounted on suitable stand. To this support is hinged 
a holiow metal cylinder having a radius oy to the concave 
surface of the plate it is desired to cast, and this cylinder forms a 
6 plate is cast.” When ‘taking a cast, the paper 
matrix is placed oa and semicircular end ‘pieces, whose 
ual to the ess of the. matrix and the plate to be 
cast, are p between the ends of the su and the cylinder 
to form ends tothe mould. The cylinder is then turned over and 
the molten metal poured in from the top. (March 2, 1880), 


929. Vehicles for the of Grain in Bulk, 
&e.: . we ig (7. 7. Prosser, 
Chicago, U.S.A.) [10d. 16 Relates 


ra to improvements in 
carriages or cars specially adapted for the carriage on railways of 
in e grain is contained rotate 


_— in cylinders which 

irectly on the railway track, and having around them act 
themselves as the wheels, Theillustration shows @ sectional view 
of a grain carriage which may consist of two or more cylin- 
ders. The cylinders are filled before the starting of the train, 
but undue shifting and agitation of the grain is prevented by 


causing the shaking motion of the running ca to k the 
cylinder closely ed. The journals ‘A ere- hollow’ and 
communicate with the bottom of fixed hoppers D, The hoppers 











tat: 





a sufficient quantity of grain to feed into the cylinders as 
the grain within them becomes more closely packed, The flat 
platform E acts as a top guard or protector to the cylinders, and 
serves to carry other freight which cannot be sent in bulk. 
(March 2, 1880). 


931* Apparatus for Communicating between 
Railway er and Guards or Drivers: H. 
Morris, Manchester. (2d.]- This consists of improvements 
on Specification 4417, 1877, and has reference to the use of an 
india-rubber ring fixed in the box which is let into the roof of the 
carriage, through which thechain passes to the rod on the top of 
the carriage, for the purpose of excluding wet and keeping the 
handle close to the roof except when pulled ; also to the applica- 
tion of luminous paint to the discs or se:naphores ; and, lastly, to 
the employment of ** independent” discs. (March 2, 1880), 


932. Horse Rakes: E. H. Tooley, |Hoiwell, Bed- 
ford. [6d. 9% /igs.j)—Relates to effectin the discharge of the 
crop from horse rakes by the rotation of the wheels acting on 
a sliding bar upon the boss of one or both travelling wheels, 
capable of being moved a short distance radially, so that its outer 
extremity may be drawn into contact with the jem. of the wheel 
and thereby carried round as far as required to effect the raising of 
the tyres. Figs, 1 and 2 show a side elevation and plan of a 
horse rake with a rocking frame centred on the main axle. In 
this arrangement the bar which acts upon the wheels instead of 
being carried on the boss of the wheel, is foimea to a collar free to 
turn around the axle; ais the brake bar jointed to a short pillar h 
which stands out from a collar; the rocking frame } has a stud c 
on the front end, upon which is centred the lever d; a bar ” passes 
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across the implement and connects the two levers d; the treadle 
lever ¢ is centred on the check bar é carried by the axle, and a 
connecting rod mis attached to the bar n near the centre of the 
implement; o is the ordinary locking gear with spring p and 
knuckle joint r for holding the rocking Mowe steady ; sis a lever 
for discharging the crop by hand. When the lever ¢ is depressed 
itacts against the pin of the jointr and unlocks the gear o, setting 
the frame free to turn when the brake bar gets hold of the peri- 
phery of the wheel. (March 2, 1880). 


933.* Self-heating Smoothing Iron: A. Morris, 
London, (2d.}—The iron, which is hollow, is slung in its bandie, 
and has both its upper and lower faces adapted for the smoothing 
process. A lamp hung in the inside of it heats the top face while 
the bottom one is being used, and is so carried as not be disturbed 
by the reversal of the iron when the bottom face has grown cool 
and requires to be brought overtheiamp. (March 3, 1880). 


* for Sowing Seeds in Rows: 
. (24.}—Consists of one or more wheels 
with distribat kets into which seeds are fed from a reservoir 
by an elevator. wheels are brushed as they revolve, and are 
ae with extra wheels to keep them off the ground when not 

use. machine is provided with a framework and handle 
for propelling it. (March 3, 1880). 


935. A tus for keeping an Inaoc ible 
Record , and of the Issue of Stamps, 
ao. : F. T. Bond, G (6d. 3 Figs.)—A fac- simile 

all matter written on bills or documents is taken by the appa- 
a and stored in such a way as to be visible but not accessible 
to the writer. A box containing a long “—~ of paper doubled down 
its centre, and perforated at the crease, has a barrel at one end 
upon which the lower fold of the slip, after being separated from 
the upper by a blade, is wound. e double slip is led from a 
— _s the bottom of the box through a slit in the lid, over a 
Sivided. late, then back into the box by another slit when it is 
divided, one half being delivered again through the lid and the other 
half carried under a glass plate to the barrel. An impression of 
pony me ne is written on the upper slip when upon the writing plate 
transferred to the lower one by a piece of carbonised paper 
Sonee ye (Mareb 3, 1880 


936.* a ae d Carding Engines: 8S. Tem- 
pest, Hunslet. J—IAnstead of the doffers being placed at a 
i le from the swift, they are situated in such 
proximity tees the swift will “lash” the material from the doffer 
on itself instead of wap bed it for the angle stripper, which, how- 
ever, is still Bo wy above to insure the completion of the 
« lashing on." ¢ draught carried by the rotary motion of the 
swift is prevented passing up to the material being lashed on by 
the close proximity of the swift to the doffer. he swifts and 
their attendant parts are arranged on a bed regulated by screws. 
March 3, 1880). 


937. Mixture for Starching Linen, &c.; T. Lan- 
caster, London. [2¢.)—the improved mixture is intended 
to be used in the proportion of about 1 oz. to § Ib. of starch. 
It can be prepared as a powder or as a liquid from the following 
materials or their equivalents: (a) for powder, 84 1b. of sugar, 
56 lb. of borax, 28 Ib. of maize flour, 35 Ib. of carbonate of soda, 
141b. of rice flour, 24 Ib. of turpentine, 24 lb. of glycerine, 1 oz. 
of oil of lavender ; or (6) for a liquid mixture 12 lb. of water 4 Ib. 
of sugar, 3 lb. of borax, 4 lb. of giycerine, 14 Ib. of ae 1 bb, 
of rice flour, and loz. of oil of lavender. (March 3, 1880). 


940." Wri Instruments: W. E. ‘on, Bir- 
mingham. [2¢.) - tes to fountain ink pencils and penholders, 
and pan firstly in making the air apparatas of a central tube 
carrying # wire which passes through the point of the writing 
pencil or This tube has a screwed cap at the top to 
regulate admission of air to the ink reservoir, and also to 
regulate the power of the spring on tbe wire point, the wire 
pares A & stop piece on the bottom of the tube. Secondly, the 
inven consists in pmwey by: flow of ink to the point or nibs 
by admitting air to replace the ink in the reservoir through a 
tube leading from near the point to the to; 

and d with ther tubs termina 
reservoir ; the two tubes being joined at the sad 
box with a screw cap to form an ais chamber. 

tus: R. - 


941.* Appara Courtenay, 
‘2d.}—The carbon ordinarily used in telephonic trans- 
mission is replaced by carbonates (of silver, lead, &c.), or other 
salts of metals, and also finely divided metals, or an alloy of 
metals of variable electrical resistance, treated so as to be moulded 
into any desired form. A further improvement consists of the use > of 
metallic dises ‘“‘highly polished with a car 
and of iron or stxel bobbins similarly polished. (March 3, 1880). 


942. Knit Machinery: A. W. L. Reddie: 
(W. H. McNary, Brooklyn, U.S.A.) (ls. 4d. 29 Figs.j— 

Relates a to improvements in knitting machinor , oy that 
class descri in Speclfication 1932 of 1379, in which the yarn 
guides and presse = have a traversing step- -by- step motion, while 
the needles have an up-and-down motion only; and it consists 
(1) in adapting to straight knitting machinery a wiper roller 
baving intermittent axial motion in one direction only, or in oppo- 
site directions. (2) In using an arrangement of take-up rollers in 
conjunction with a holding-down bar in lieu of the wiper roller or 
its equivalent. (3) In mounting the needles between a needle bar 
and a stationary grooved bar into the grooves of which flat blanks 
on the needles enter. The needle bar-does not sustain the 
needies, but merely moves them up and down in the grooves. (4) 
Io aye by a fixed presser movable sections for extending the 
length of the same in opposite directions, and throwing these 
sections in or out of gear as required. (5) In imparting the 
traverse motion to the thread ide bar through a rack bar to 
which it is temporarily con by a locking apparatus. (6) In 
giving to the guides a half turn at every reverse of the 
(7) In giving to flat 





of the ink reservoir, 

ating inside the ink 

= metal 
h 3, 1880), 








traverse motion of the thread guide bar. 





thread guides, which have a turning or axial motion, a motion 
towards and from the Lomy to lay the yarn close up against 
them. (8) In using p with thread 

which have no advancing s A towards the needles for the 
purpose of the threads close up to and around the stems of 
the needles. (9) In 4. . ¥ such machines as to enable them 
to use latch needles by omi' the r and increasing the 
yarn guides. (10) In gi an extra iokness to a knitted fabric 
by an ar: ent of mechanism for laying a floating thread at 
the back of the fabric. (11) In an improved form of pattern 
mechanism in which pattern pins are arranged in a horizontal 
sliding bar which is used to change the direction of the switch in 
the switch-wheel for the purpose of imparting an irregular traverse 
to the thread ide bar to throw patterns into the work, or to 
fashion the work, (12) In an arrangement for laying warp yarns 
into knitted work by the use of an additional set of yarn guides, 
together with a novel arrangement of yarn guides to supply the 
thread for forming the a (March 3, 1880). 


for petening Gloves: E. Horse- 
pool, London. [6d. 7 hm - For the purpose of preventing 
undue friction in the Sointe of spr fastenings for gloves a washer 
is used having a peas f face, 80 that when the joint is rivetted 
up the frictional area i One of the steel arms of the 
fastening carries a opeing, the other is formed with flats or 
shoulders at its end, upon which the spring acts in a similar 
manner to that of a pocket knife. (March 3, 1880). 


944.* tus 4 Astesting Ay Vessels = 


} ts to Sunken Ships: W. 
E. Murley, Hull. (2d¢.)—Tubes or air 8 
cg hee J within and upon the sunken ship, and air pumped in to 
uce buoyancy. Wire ropes are aronnd the ship and 
ome across the deck, to these are attached angular levers ~~ 
— clamps for gripping the sides of the ship. (March 3. 
). 


945. Manufacture of Felted Thread: A. 
Barlow, London. (A. Monchablon, Paris). (6d. 4 Figs. Fer 
the purpose of making thread from which fabrics may be produced 
without being previously spun ; the slubs or coarse roving coming 
from a carding machine are washed in hot water and soap ina 
machine shown in Fig. 1. A is the roller provided with slubs, 
the roller C puts in motion apron B, which dips into a tank P con- 
taining the hot water and soap. ‘The slubs follow the apron, and 
after passing through the tank in the manner shown, they pass 
between the rollers E and F,and thence to a second 
machine, Fig. 2 e slubs enter funnel H, pass through hole 0, 








and re-enter funnel by the hole o!, whereby the slubs are — 
and presented in a cylindrical form to the rollers MN. 























by the ascending knife. The Jacquard cylinder is arranged to 
make a motion every alternate pick. Fig. 1 is an end elevation, 
Fig. 2 a side elevation, Fig. 3 a section; ais the card barrel, } the 
needles, cc the hooks, and dd! the knives. The bell-crank 9 gives 
the necessary horizontal movement to the barrel, which is pulled 








over or partially rotated by the hook & in the ordinary manner, ex- 
cept when it is held out of gearat each alternate pick by the pro- 
jection / and the end of the knife d,as shown in Fig. 3. The knives 
dd' are attached to belts passing over pulleys on the shaft o, to 
which motion is given by suitable mechanism. (March 4, 1880), 


953.* India-Rubber Lined Canvas Hose: F. G. 
Henwood, London. [2d.)—The hose is strengthened by 
strips of canvas inserted and imbedded in the india-rubber lining. 
(March 4, 1880). 


954. Automatic Ps’ Mechanical Organs and 
Harmoniums, &c.: J. Y. Smith, Pittsburgh, Penn., 
U.S.A. [8d 19 Figs. }-—-Relates to improvements in and means 
for playing such instruments, and has reference to (1) a music sheet 
or surface provided with metallic strokes or marks, not perceptibly 

raised. The sheet is drawn under wires forming —_ of electrical 
circuits, in which are electro-magnets that control the notes. (2) A 
music sheet with pr i orr to operate pivotted levers 
which close electrical circuits when raised by dipping into cups of 
mercury. (3) Either of the above forms of sheet and electrical ap- 
pliances, having two tunes, or parts of tunes, arranged in alternate 
parallel rows, (4) A music sheet with projections or recesses com- 
bined with spring bars or wires inan electrical circuit. (5) A music 
sheet, having two series of rows of perforations, arranged in com- 
bination with means for adjusting the same laterally to bring either 
series in line with the air passages in the action board. (6) A 
series of collapsable chambers included in an electrical circuit, 
arranged so that when, under the action of the perforated sheet, 
the chambers are expanded by the air they will close the circuit, 
These chambers may be arranged in a zig-zag manner, and con- 
trolled by the admission of air to holes in the action board in 








rollers have a quick motion when they are rubbed or, as it is 
termed, felted. Each roller has a quicker motion than the pre- 
ceding one, to exert a drawing action, by which very fine thread 
may be _ The rollers are fixed in frames having a for- 
ward and backward motion, so that the rollers may be raised, 
and the thread placed at the beginning of the operation without 
pees successively between the rollers. After the thread has 

the rubbing rollers M N it is received in the skein winder 8. 
Pig. 3 shows the method of producing the forward and backward 
motion to the frame. The fork 1 is acted on by a cam 2, the slot 3 
allowing the regulation of the stroke, (March 3, 1880). 


946.* S Apparatus: E. Riley, Droylsden, 
Lan - .J—Kelates to throstles for spinning cotton. 
An inverted flyer is used instead of an ordinary bobbin, the yarn 
is wound in the form of a cop, the flyer has a collar to revolve in 
bearings in a rail, and is provided with a whorl, by which it is 
driven. (March 3, 1880). 


947.* Gas Retort 
Mackie, London. 
retort tite to hermeti 
easily opened and closed. 


948. Elastic Beds for Power Presses, &c.: L. 
Sterne and J. B. Hanayside, Glasgow. (6d, 4 Figs. }_ 
This invention is an improvement on 3515, 1878, and relates to 
the use in power presses of an elastic bed of combined metal, 


rubber, or wool springs. The diagram shows part of a press 
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fitted with an elastic bed; A B are top and bottom plates with 
recesses C to receive the upper and lower ends of the springs D D. 
The springs shown are formed of alternate layers of metal and 
india-rubber, the top and bottom plates being both of rubber, pre- 
ferably of the same diameter as the plates. (March 4, 1880). 


949. Tobacco Pipes: W. B. Haas, London. [éd. 
7 Figs.}—A cover with one or two legs is pivotted to the sides of 
the pipe to epable it to be turned down under the bowl to form 
a foot to support the pipe when desired. (March 4, 1880). 


950. Jacquard Looms: S. Blackhurst, Preston. 
(4d. 4 Figs.]—Kelates to double lift Jacquard mechanism, and 
consists of an arrangement whereby only one half of the usual 
number of cards is required, The needles for actuating the hooks 
are arranged in two rows, each of the cards being so perforated in 
double lines that one card acts on two sets of needles, and conse- 
quently > the hooks operated by both knives, but only one set of 





ec tion with a series of valves. (7) A series of reed chambers 
each connected with the action board by an elastic tube, to allow 
the said board to be thrown back when desired. (8) A further 
modification of the above arrangement that can be used with or 
without valves to control the quantity of air drawn through the 
holes in the action board. (9) A double series of reed chambers, 
one above and one below the action board. (10) An improved 
power transmitting apparatus. (11) Improved devices for operat- 
ing the music sheet and bellows. Reference is made to Specn. 
4348, 1879. (March 4, 1880). 


955.* Device for Stoppering Bottles: W.R.Lake, 
London. (franz Gétz, Stockholm). [24.]—A cap containing a 
cork disc fits over the mouth of the bottle. The upper part of the 
cap is bent over, and extends down two sides of the bottle’s neck, 
the lower sides being bent inward, and project through curved por- 
tions of a wire placed round one side of the neck. (March 4, 1880). 


956.* Windows, &c.: H. Brittain, Birmingham. 
[4¢.}—This invention consists in modifications and additions to 
Specification 3648, of 1876, and the method of securing the glass 
with putty is supplemented by the following arrangements, In 
the hollow of the frame is fixed a tube flat on its upper side, and 
having an open joint for the insertion of a strip of india-rubber so 
folded and pressed as to leave two ‘aneqnal edges free. The 
edges of the frame are bent over the tube to hold it. The india- 
rubber is turned down to form the base for the glass to rest upon, 
and the upper part of the rubber is folded over tbe glass to cover 
its edge. The improved frame is used as a metal rebate, and 
applied to the wood framing of cabs and the like. When the 
frames are to be hinged, a tubular projection at the junction of 
the bar and head of the frame is used to form the hinge. In making 
the sliding windows of carriages the small trough and light 
hollow bar referred to in the former patent are formed in one 
piece. The inner glazed metallic frame is hollow, the outer edge 
being = -* and the inner edge constructed to hold the elastic 
lining thods of preventing rattling of sliding sashes by the 
introduction of springs are also ane (March 4, 1880). 


an Forging, Stamping, &c. into Shape: 
A.L. Acaster, Sheffield. (4d. van tr Helates to arrang 

for throwing the ram or compressor carrying the punch, &c., 
into and out of action without stopping the driving mechanism of 
the machine by a tumbler working into a recessed slide having & 
horizontal block stop motion, or otherwise. (2) Providing main 
shaft with eccentric and rods carrying double-acting wedges to 
obtain powerful lateral pressure and self-acting return of dies, 
(3) A combination whereby a pair of shears may be fitted to one 
of the slides of the machine thus rendering it complete in itself, 
and dispensing with a shearing machine. (4) Improvements in 
the driving mechanism of single punching and shearing machines, 
consisting of an exterior clutch or friction motion in combination 
with a foot lever or hand-screw motion. (March oe ons 


959.* Driving and Reversing Gear fi 

and Mangling Machines: E. ylor, Seitora. (2a. 
—The object is to arrange the machine so tna: the box or tub is 
caused to change the direction of its revolution every three or any 
desired number of turns whilst the driving pulley continues to 
revolve in the same direction. The driving pulley is loose upon 
the shaft, and a conical disc and spur-wheel on the one side, and 
a mangle wheel and pinion on the other, are the means of giving 
the necessary alternate motion to the tub. (March 4, 1880). 


aS and Steam 
960.* Construction of Hydraulic eh tn) Tee 








hooks will be raised at each pick, viz., the set that will be taken up 





J. wand J. Ww, 
cylinder is as bases as the lft is high. The piston rod is made of 























Oct. 15, 1880.] 








flexible material, such as wire ome, and through a stuffing- 
box in the top cylinder cover; its end is led over a pulley and 
fastened to the cage. To raise the load steam or water is admitted 
above the piston, and forced out through a tap by the waight of 
the cage when the latter is being lowered. (March 4, 1880). 


961+ Wind Chests, Sound Boards, Draw-stops, 
and Key Mec ‘or gans: C. . 
Berlin. (7. A. Mehmel, Stralsund, Geimany). [2d.)—The pallets 
hang nearly vertically with their ends in the wind chest. Under 
the pallet ends are hinged lever supporting bars capable of 
being canted over; they carry bent levers which can touch and 
open the pallets when required. Lying horizontally and at right 
angles beneath these bars is a light bar termed the key bar, and 
connected by studs with the bent levers. The end of this key bar 
is connected to one arm of a T-shaped bell-crank, the other arm 
being connected to a key tracker, and Lp backwards to carry 
a balance weight. Beneath the wind chest-are bell. corre- 
sponding in number to the lever supporting bars, one arm of each 
being connected to the draw-stop action and the other to the lever 
supporting bar. The draw -stop mechanism is made the primary ele- 
ment, and the key movement the secondary one. (March 5, 1880). 

962. Lamps: D. mynd, Dundee. [6d. 3 Figs.|—The 
object is to produce a shadowless lamp, by the combination of a 

lo 


ring of burners, capable of being raised or lowered with a number 
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of separate reflectors. In the drawing d* d? are the burners 
carried by the stirrup c® jointed to a rod working gas-tight in the 
tube a; ee are the reflectors, and fa smoke plate. (March 5, 1880). 


963. Detecting ard Estimating uantity of 
Firedamp, &c.: J. Aitkin, Falkirk. [éd. 6 Figs.|—This 
invention consists in the employment in certain ways of catalytic 
substances, such as platinum, capable of producing the decom- 
position of inflammable gases by catalytic action, so that by the 
contact of the air to be tested with such substance, a change in the 
temperature or volume of the air or gas being tested, is produced 
80 as to enable an indication of the amount of inflammable gas in 
the air to be obtained. A form of instrument capable of giving the 
required indications is shown, where a b are two thermometers, } 
having its bulb covered with a catalytic substance such as plati- 
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num black and plaster-of-paris. The air to be tested comes into 
contact first with bulb a' and afterwards with the bulb 6'. If 
there is any inflammable gas mixed with the air the upper ther- 
mometer will register a higher temperature than the lower one. 
It is sometimes preferable to heat the air before testing it, and for 
this purpose the apparatus is provided with the boiler d, the pipes 
ee,and the lamp /. In another form of apparatus the indications 
are registered by the diminutions in volume of the mixed gases 
kept at a constant temperature after the inflammable gas has been 
consumed at the catalytic surface. A third part of the invention 
relates to a diffusion tube or diaphragm of platinum black and 
plaster-of-paris. The presence of inflammable gas may be tele- 
graphed to a distant point either by causing a thermometer covered 
with a catalytic substance to complete an electrical circuit, or by 
using a thermo-pile covered at one end or face by catalytic sub- 
stances to transmit a current to a galvanometer, (March 5, 1880), 


964. Apparatus for Distributing Liquids in the 
form of Spray : T. H. Bentley, Searweronge. (6d. 
A nozzle or tube has at one end two passages or channels arranged 
*0 a8 to converge towards each other at a suitable angle; when 
the liquid passes through them they come in contact with each 
other with sufficient force to distintegrate and divide the liquid 
into fine particles. The instrument can be used for distributing 
chemicals admixed with the water, for which purpose a chamber 
or vessel is fitted to the tube containing the chemical, a small 
quantity of the water is allowed to pass through the chamber, 
and the mixture meeting, the main stream in a second chamber is 
forced through the converging passages. (March 5, 1880). 


965.* Cricket-Bat Handles: W. Rushton, Wolver- 
pton. [24.j)—‘lo render cricket-bat handles more elastic 

and stronger they are formed of cane and cased in india-rubber. 
The precise manner in which the india-rabber is applied is not 


ENGINEERING. 
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Stoves or Air- Apparat 
igs.)—Is an improvement on 


Da Belfast. (6d. 5 Fig 

Specifications 4773 of 1877 and on 1011 of 1879, The stove consists 
of a central firegrate situated between two series of flat vertical 
chambers placed endways and at right angles to the fire. Every 
alternate mber is open top and bottom to allow air to enter 
from below and escape heated at the top. Through the other 
alternate chambers the smoke circulates, entering them at the 
top and going downwards to a common flue, so as to impart its 
heat to the air in the adjoining chambers, whose walls are not 
exposed to direct contact with the fire which is confined between 
two cast-iron plates with air spaces behind them. A series of 
perforations at the upper part of these plates admit the highly heated 
air from behind them to the gases above the fuel. (March 5, 1880), 


969.* Railway &c.: J. Reid, Jun., Feal, 
N.B. [2¢.)—To prevent railway car being overturned or 
leaving the track a pair of horizontal wheels on the sides of the 
axles-boxes bear on additional rails. (March 5, 1880). 


972.* Making Iron Fenders: R. Roberts, Bir- 
(Lasins, New Jersey, U.S.A.) [2d.]—Instead of 
casting the scroll and front in one piece in sand, they are made 
in sections, cast in chills, and secured by junction pieces. (March 
5, 1880). 


973. W Washing Ma- 
chines: Jesse rk, (6d 19 Figs.])— The 
machine is made with a combination of pivotted jaws, lever 
beams, rollers, and stretcher rod, alsoa C spring, and rubber rollers 
having on their surfaces diamond or other sha) projections in 
lieu of continuous flutes or corrugations. Thum ws are used 
for adjusting the machine to different thicknesses, all of which 
points are claimed in the specification. (March 5, 1880), 


974. Lubricating Spindles, &c.: W. Taylor, Old- 
(6d. 6 Figs.}—This applies firstly to lubricating spindles 

and bobbin wheels, and, secondly, to the footsteps of mules and 
twiners. In the first case a double collar bearing, as shown in 
Fig. 1, is formed. The inner collar a forms bearing of spindle, d is 
a cavity containing oil; an outer collar forms bearing of bobbin 
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wheel, and holes e convey oil to spindle and the bearing of bobbin 
wheel. Fig. 3 is a cross section showing application of invention 
toa mule; fis ths footstep plate, g backplate, A’ slotted angle 
plate, 7! a sheet of metal fixed to the end of footstep plate and 
backplate. By both the above plans great saving of oil is claimed 
to be effected. (March 6, 1880). 


975.* Tiles for the Formation of Oyster Beds: 
M. Bauer, Paris. (P. Baché, Andernos, France.) [2d.)—For 
fencing in oyster beds, tiles are used having a rim at the top to 
prevent the intrusion of destructive animals. (March 6, 1880). 


976. Rotating Furnaces for the Manufacture of 
Sulphate of Soda, Potash, &c.: W. Jones and J. 
Walsh, Middlesbro m-Tees. [6d. 9 Figs.|—Relates 
toa method of discharging the contents of rotating furnaces auto- 
matically into a barrow or other receptacle. The drawing of the 
charge is performed in the following manner: The = being 
stopped, a door, which closes an opening in the bottom, is opened, 
allowing a small portion of the charge to fall through upon a 
receiving shelf fixed to the underside of the pan. The pan is 
again set in motion, and as its contents are brought successively 
round to a fixed knife or stirrer a portion of them is precipitated 
through the doorway on to the shelf below, whence they may be 
either raked by hand, or scraped by a fixed scraper into a barrow. 
By another arrang t, illust d in the diagram, portions of 
the charge are periodically delivered by the stirrer to a box K, 
with a loose bottom L hinged at one end and supported by a catch 
M atthe other. At each revolution of the pan the catch M is 
raised by the finger T, and the bottom L dropped 80 as to allow the 























contents of the box to fall into a barrow beneath. The rollers R 
raise the plate L to its old position, and are sufficiently wide apart 


to allow the catch M to pass between them. (March 6, 1880). 
977. Spinning Mules: J. Hendry, Partick. (i. 
Hendry, Nocark, ew Jersey, U.S.A) [6d. 2 "Figs.J—¥ig. 1 isa 


section of a mule carriage with the proposed improvements 
shown also in plan ia Fig. 2, The object of the invention is to 
differentially regulate the position of the faller arms F'' F2 g0 as 
to wind up the yarn with a uniform tightness. The quadrant [ 
onthe under tension faller F" is connected by a band to the 
weighted lever B carried on the adjustable fulcrum B!. A roller 
on the weight 6 runs upon the straight or inclined surface of a 
“ differential beam lever” A, fitted with a counterweight A' at its 
other end, which overcomes and gradually lifts the weighted lever 





explained in this provisional specification. (March 5, 1880) 














that the under faller Fl, and the shaft F and sector I 
drop and relieve the tension 
yarn on the nose of the cop. 


gradual 


lly 
on the wher it is winding the 
(March 6, 1880), 2 


978. Pipe Wrench: W. J. McCormack, Paignton. 
(6d. 8 Figs.}—The dog slides in a groove on the side of the stock. 


and is forced up to its work by a screw collar. A spring adapted 








to \d po ted onl of the ery Pag’ serves to eponent Bie 
collar, allowing it sufficient play to prevent it .gri 
in the backward movement of the wrench, (Miko 8, teen) 
979. Breechloading Firearms: P. T. Godsal. 
= 18 Figs.|—The object of the invention is to simplify and 
prove that class of firearms in which a sliding breech-block is 
actuated by a lever. The improvements are partially illustrated 
in which the various parts are shown in the ition they assume 
on the firing of the . Ais the stock, B the 
hich the barrel O is secured; D is the breech-block, sliding 
> pe the sides of the breech case B, and held against the pressure 


wi 
0! 
from which motion is derived for raising and loweri: 


explosion by the vertical f: 6, Eisthe r lever 
the breech- 
block D; F is the hammer, G the trigger; the cartridge extractor 


is not visible in this view. The four pieces all work on a common 
fulcrum I; K is the main spring for actuating the hammer, and 
holding the trigger guard in its open and closed ition. In order 
to raise and lower the breech-block D, the lever E is forked at its 
forward end, and the prongs curved forward so as to constitute at 
once & of travelling cams e for lifting the block and a pair of 
hooks for drawing it down. A central vertical slot is formed in 
the breech piece to allow of the hammer playing through it to the 
cartridge. The main spring K is shown connected to the hammer 
by a li The tambler portion of the hammer is formed with a 
radial projection which overlies a finger L, the free end of which 
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lies on a cam projection e! on the inner side of one of the prongs of 
the lever E, and as this lever is rocked its cam projection will 
lift the finger L, and cause it to tip back the er into the 
cocked position, This action will commence before the breech- 
block begins to descend to insure the hammer to get out of its 
way. In order to fix the lever in an open or closed position it 
is provided at its forked end with a “cam-shaped Inmp" ¢2, against 
the under surface of which the “stand” side of the main sp 
bears, tending to keep it in either extreme position. The - 
dental discharge of the gun is prevented by a bell-crank rock lever 
N, the horizontal arm of which is tipped by the descent of the 
breech piece into such a position that its projecting heel n stands 
in the path of the corresponding heel g + the trigger until with- 
drawn by the slide O. (March 6, 1880). 


980. A tus for Drawing Liquids from 
Corked Bottles, &c.: F.E. E. Hi and 4.G. Luke, 
Cross, (6d. 6 Pos} Liquids are drawn 

from corked bottles by a sharp-edged or pointed tube (that may be 
— with a thread on the outside) which can be screwed or 
‘orced through the cork until lateral holes in the tube permit the 
issue of the liquid at the exterior mouth of the tube. The instru- 
ment is similar in appearance to, and can be used as,a corkscrew, 


and the flow of liquid may be stopped by withdrawing the end of 
the tube into the cork. (March 6, 1880). 


981. Machines worked by Water, 

for Rivetting, Punching, n, : R. 
Tweddell, London and J. Platt and J. Fie: 4 
Gloucester. [éd. Figs) Relates to improvements 
machines in which pistons or plungers worked by fluid pressure 
move jaws, pet! ie tools, for punching, shearing, &c., and has 
reference to methods of forming the cylinder and plunger fixed 


At, of Steam 


——* their respective levers, and curved like a ofa 
ring, having for their axial line a circular arc s' from the 
common centre of the two levers, In the AB are two 


wt for carrying tools at D, and united at the centre pin 0. The 
lever B is extended wards, and widened out to form the 
curved cavity E. The lever A carries the plunger F, suitably 
shaped to work in the cavity E. Steam or other fluid under pres- 
sure is admitted to the cylinder, causing a movement of the levers 
A and B round the centre O, so as to bring the tools D forcibly 
together, A small plunger carried on an arm on B enters a cylin- 
arical hole in the plunger F, indicated at e, and serves to open the 





B as the carriage comes forward tothe inner end of its trayerse, so 





jaws when the pressure is turned off from the main cylinder, The 










































334 ENGINEERING. [Ocr. 15, 1880, 
1023. Controlling wy Hand the Movements of 
LS: Engin > . Derbyshire 
: (6d. 2 ries] Awe t methods of the hand gear, 
which works the valves of the subsidiary cylinder for 
actuating the link motion, or equivalent gear, of large to 








machine may be suspended by chains, as shown, or otherwise, as 
may be found convenient for the work in hand, and it may be 
turned to any angle. (March 6, 1880). 

982.* Ventila Mines, &c,: T. Sutherst, Inner 
; Lomaee. 2d ]—Pipes or tubes convey fresh air into 
the workings for the Ba rand of ventilation, and for diluting the 
foul air or gases. 6 to be so jointed that they can be 


readily disconnected, ai ir position altered. (March 6, 1880). 
&c.;: Oscar 


933,* Straw H 
znacae London. [2d. lonsists in forming a te of 
colow threads of cotton or silk in weaving straw for fans, 
screens, &c., the straw constituting the weft, these threads to be so 
arranged as to produce an ornamental effect. (March 6, 1880). 


984. Firearms: J. 8, Heath, Birmingham. [é<. 
3 Figs.)—Relates (1) to ents for lifting the hammers of 
ers. Attached to the lever which carries the bolt is a 

bar, so that when the lever is pulled the bolt is withdrawn, 
and the hammer at same time pulled back. (2) A screwed 
opening in the loop of the gun through which a screw takes 
into an opening in the fore end for the purpose of adjustment. 
(8) Arrangements whereby of smooth bore guns may be 
converted into choke bore. A piece or pieces with choke bore is 
or are affixed to the end of the gun barre! or barrels, this piece 
may be fixed at an inclination to increase the range. (March 6, 


1880). 

985. Vessels and Machinery for Aerial Naviga- 
tion: W. R. Lake, London. (4. Blackman, Nashville, U.S.A.) 
(10d. 12 Figs.)}—The machine consists of a hull and a “ gas field” 
constructed on framework of tubing enclosed with silk or other 
material, and made air and gas-tight, also fire and waterproof, by 
paint, the whole resembing in form a grayling or salmon. The 

gas field” is divided into compartments and subdivided into 
chambers, and the hull partitioned into rooms or cabins. 
Revolving shafts and screws are used for propelling, raising, and 
lowering. There are sixteen claims referring to the general 
arrangement and details of the apparatus. (March 6, 1880). 

986. Reworking the Shearings of Iron and 
Steel: J. H Llan , Caermarthen. [4<) 
—The — or shearings of iron or steel as produced by the 
tin and block plate facturer are Ided into blocks (as 
described in Specification No, 1883, 1878), these blocks are then dis- 
solved in molten metal baths in a suitable furnace, and steel is 
ciaimed to be produced thereby at a reduced cost and of improved 
quality. (March 6, 1880). 

987, Treatment and Manufacture of Iron, &c.: 
Sir H. Bessemer, Denmark Hill, Surrey, and 4. G. 
Bessemer, Dulwich, Surrey. (8d. 5 Figs.)—This inven- 
tion consists (1) in the purification of crude iron in such a manner 
as to obtain a purified cast iron suitable for castings which are to 
be subsequently rendered malleable. For this purpose an ordinary 
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Bessemer converter of, say, five or six tons capacity is used 
When the iron (preferably hematite) is run into the refining 
furnace, air is forced through itin the usual way, until ‘by the 
appearance of the flame and sparks the silicon is judged to be 
eliminated. It is then por into a mixing and _ distributing 
ladle. The metal still & carburet of iron, but is wholly 
or nearly wholly free from silicon, and is rich enough in carbon 
to be classed as castiron or finery iron. This process is termed 
the desiliconisation of crude iron, and is suitable for the manu- 
facture of malleable iron castings. (2) The manufacture of tin 
or block plates or sheet iron from ingots of desiliconised cast iron 
which have been decarburised and made malleable by cementation. 
The process of decarburising castings consists in embedding them 
in oxide of iron in close boxes and subjecting them to red heat. 
Instead of making the at once from the desiliconised iron 
it is sometimes previously run into ingots, in other cases a small 
proportion of spiegeleisen is added. (3) The manufacture of 
malleable iron ingots by desiliconisation with but partial decar- 
buration of the molten iron, alloying with manganese, pouring 
into lds, and sub t conversion of castings into malleable 
iron. In this case before pouring the desiliconised iron some 
lumps of hot spiegeleisex are put into the ladle and mixed 
by an agitator, the metal is then transferred to casting ladles and 
run into moulds, (4) The casting of ingots in circular or wheel 
moulds. Fig. 1is a cross section of the ingot casting apparatus. 
The moulds are formed in the periphery of a wheel / and are 
tapered to allow the ingot to be liberated. The molten metal is 
contained in a ladle r and runs from an orifice w with a trough 
y, thence from the spouts z into the mould immediately beneath 
them. A ratches arrangement moved by lever 2 serves to rotate 
the mould wheel the required distance. The employment of two 
sets of nozzles enables two moulds to be filled at the same time. 
Fig. 2 shows a detail of the moulds, trough, and ladle. (March 6, 





1830). 
9388. lothes Elevator: J. W. Cousins, 
Southsea. [6d, 16 Figs.}—To relieve the body of a sick person 


from the weight of part or all of the bedclothes an upright is 
clamped to the bedstead, carrying adjustable rails and its, so that 
any portion of the bedclothes can be adjusted. ( 6, 1880). 


989. Knitting Machines: W. Cotton, Lough- 
borough, Leicestershire. (8d. 17 Figs.|—This invention 
has for its object improvements in knitting machines, to enable 
all varieties of ribbed work to be properly fashioned upon them 
by the employment of two narrowing machines entirely separate 
and independent of one another, one to act with the frame needles 
and one with the machine needles, Fig, 1 shows a cross section, 
and Fig. 2. front view of some of the working parts of a machine 








with the improvements applied to it The other parts of the machine 
are the same as those shownin drawings annexed to Specification 
713 of 1874. A is the needle bar carrying the frame needles, B is the 
needle bar carrying the machine needles, C are the knocking over 
bits secured to the bar D, which is secured to the frame and carries 
the sinkers E. The other parts of the machine are similar to 
those already in use. The widening and narrowing is effected by 
the points F, which act with the frame needles, and the points 
which act with the machine needles. The details and methods 
of operation of the machine are illustrated and described at great 
length with frequent allasi to the above i d former 
specification, but are not susceptible of being abbreviated in an 
intelligible form. (March 6, 1880). 


997. Lamps and Match and other Boxes: F. W. 
Monck, (6d. 18 Figs.}—Consists (1) in con- 
structing the bottoms of lamps self-righting, that is to say, if they 
are by accident overthrown, they will resume their normal 
vertical position, this is accomplished by giving the bottom a nearly 
hemispherical form, and of such weight that when the lamp is 
deflected it tends to return it toa vertical position. (2) Making 
lamps which after burning a given time extinguish themselves. A 
glass graduated tube has divisions marked upon it which indicate 
to what level the oil must be raised in order that the lamp may 
burn the required time, the depression of a piston in a cylinder 
imparts the necess: pressure and supply of oil to the wick. (3) 
Relates to small | nny candle railway reading lamps; this is a 
combination of a p and match box. (March 8, 1880). 


1002. Watches and Timekeepers: W. R. Lak 
London. (/. Fitt, Ottawa.) [6d. 10 Figs.)—The chief nov 
feature ia this invention consists broadly in so mounting the 
escapement that it may be bodily removed, readily applied to any 
watch, and detached without unwinding the watch. There are 
five claims referring to the details of the construction of the 
escapement. (March 8, 1880). 
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the piston thereof, in such a way thata movement of that piston 
resul from a movement of the subsidiary valve shall tend to 
cut off the supply of steam which is acting on the subsidiary 
piston. The section shows one arrangement suitable for the 
purpose, and consists of a steam cylinder A connected to the rock 
shaft D, which moves the links of the main engine and connected 
to a cataract cylinder, The rod F, which works the annular piston 
valve E J' upon it. In operation the effect of 
pulling the handle G, wi is pivotted at gto the arm (, is to 
admit steam to the right-hand end of the cylinder and force back 
the _—— which carries with itthearm ©. If the hand applied 
at the top of the lever G be held stationary, then by the back- 
ward movementof the fulcrum g the slide E will be pushed back, 
and the steam cut off from the cylinder A; but if as the fulcrum 

















g retreats, the hand continues to move the lever G to the right the 
slide £ can be kept in its position until the piston in A completes 
its back stroke. In like manner by pushing G to the left the 
piston can be advanced as far as desired to the right. Another 
illustration not given here shows a modification. (March 9, 1880). 
1053. Apparatus for Regulating the Supply of 
oO : T. S&S. Prideaux, Brookle . 

(6d. 5 Figs.]—The object is to admit a supply of air to furnaces 
above the firebars immediately after coaling, and to gradually 
diminish and cease the supply after a certain time. The invention 
consists mainly in the automatic valve and cylinder shown in 
illustration. A cistern has a tube attached to its bottom. Its 
underside has two faced rings which stand on the accurately 
ground plate loosely attached to it. This cistern is contained 
in @ cast-iron cylinder with the tube tapped into it, and forming 
@ guide for the connecting rod, which is attached by a pin to 
the tube. The bottom of the cistern is pierced with holes, one 
of which is over a fine hole bored in the loose plate. In operation 
the cistern is partly filled with mercury, and—on the opening of 
the furnace door, in which there are air shutters attached by 
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suitable mechanism to the rod-is raised in the cylinder. The 
pressure of the mercury causes it to escape through openings 
and between the cistern and the plate into the cylinder. When 
the door is closed after coaling, the pressure of the mercury holds 
the plate against the faced rings on the cistern, and supports 
both it and the air shutters until it gradually forces its way through 
the fine hole in the plate d, the cistern and air shutters meanwhile 
slowly settling down to their old positions. (March 11, 1880). 


1063. Stoves and Furnaces Heated by Gas: F. C. 
Glaser, Berlin. (/. Schaffer, Rothenbach, Germany). [84. 
27 Figs.|—Consists of various arrangements for the direct heating 
of boilers, stoves, or furnaces by gas. The illustrations show the 
application of the invention to a steam boiler. Any material suit- 
able for the production of gas is burnt in the chamber or generator 


Fig 2. 
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y i therefrom are led through the narrow 
7, and the gases emitted re: Ft pad 


aperture a to a heating chamber, where they are 
with air admitted through an adjustable opening in a plane at 
right angles to the opening a, after having been previously heated 
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in circulating passages around the hearth. (March 11, 1880). 
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1123. Steam Boilers: E. H. McNiel, New York, 
U.S.A. [4d. 3 Figs.}—Describes an’ arrangement for a smoke- 
consuming boiler by which the smoke is combined with a current 
of heated air before it is returned to the firebox. The current of 
air is drawn from the top of the smoke-stack heated and united 
with the smoke. A fan is used for creating a draught, and a 
partial vacuum in a space or chamber, causing the air to rush in 
at the top of the smoke-stack and unite with the smoke; both 
then pass into a fan box, where they are mixed by a fan, and 
driven into the firebox, to be consumed. (March 16, 1880). 

ce- 


1188. yey | Saunas: A. D, 
Douglas, Burnbrae, Dum m. (6d. 4 Figs.)—Refers 
to refrigerators for preserving meat, &c., by compressed cooled 
and expanded air. e compressed air to be cooled is subdivided 
into thin annular films, exposed both inside and outside to the 
cooling agency of a refrigerator. Combined with the refrigerator 
is what is termed a “ chamber of repose,” wherein the compressed 
air in the refrigerator is further cooled, and caused to deposit 
moisture by the influence of the air returaing from the refrigerator 
chamber. (March 19, 1880). 


1249. Railways: J. B. Fell, Sparke Bridge, Lan- 
caster. [8d. 5 Figs.}—The strength of wood and iron lattice 
girders is claimed to be increased by combining with them fouror 
more longitudinal struts foreach span. The strutsare formed by 
lengthening the lattice bars so as to reach from the underside of 
the girders to the columns or supports to which they are firmly 
attached. Describes also a method of arranging the supports with 
lateral supporting stays and diagonal ties, also an arrangement by 
which T or other iron supports are bent and continued upwards, 
and where flitch girders are used, (March 24, 1880). 


1594. Gas Soldering Irons: L. Ouesnel, Paris: 
[4d. 2 Figs.}—The invention consists of a Bunsen burner fixed to 
a handle to which a fiexible tube may be attached and provided 
with a clip to hold a soldering iron in the gas flame. A is the handle, 











b the gas nozzle,cc adjustable apertures for air. D openings for 
the escape and combustion of the mixed gases, and N the soldering 
iron. (April 19, 1880), 


2680. Vinegar Compounds for Fickling and 
Preserving Fruit. Vegetables, &c.: Gustave Hol- 
land, San Francisco, U.S.A. (2d.]—This consists substan- 
tively in a combination of tinctures of ginger, and capsicum, and 
of salt and glycerine with the pickling vinegar for the purpose of 
making the pickle agreeable to the taste and to. make the vinegar 
anti-dyspeptic. (June 30, 1880). 


2774. Apparatus for Cleaning and Combing 
Wool: D. #. Brandon, Paris. (/. Holden, Reims (Marne), 
France.) [8d. 5 Figs.])—The object of this invention is (1) to 
effectually separate the impurities contained in wool as it passes 
through the carding machine; and (2) to construct wool-combing 
apparatus which will remove the greatest possible number of long 
filaments without drawing out the short ones. In the first case 
cylinders of larger diameter than usual are used, and two burring 
rollers are employed instead of one, so that the second roller com- 
pletes the burring action partially effected by the first. The second 
roller is driven at less velocity. In the second case a circular disc 
carries a number of teeth or needles, rotates, and carrying #ll the 
wool which has escaped in the act of drawing off, engages the 
loops of the tufts, and all the long filaments on the needles. A 
doffing comb detaches the wool from the needles, and conducts it 
to a box into which it is deposited. (July 6, 1880). 


2782. Transferring Process for Pictures, 
Designs, éc.: W. R. Lake, London. (i. &. Flagler, 
Boston, Mass,, U.S.A. [4d.]—There are three features in this 
invention, viz., (1) the process of producing designs upon metallic 
sarfaces for plate printing, consisting in transferring the same by 
transfer from a photograph or print, and applying an etching 
ground which wil! not adhere to the ink, and will resist the action 
of the fluid with which the ink is subsequently washed off. After 
the ink has been removed the exposed surface is subjected to the 
action of acid to produce the design in intaglio. (2) The trans- 
ferring of designs to curved surfaces consisting in shadowing an 
outline of a drawing upon sensitised paper, then transferring from 
the sensitised paper to the curved surface or cylinder. (3) The 
preparing a metallic plate or paper for the pentagraph process of 
engraving designs, consisting in shadowing a design to be trans- 
ferred directly upon the sensitised plate, and engraving the lines 
or figures thereon. (July 7, 1880). 


2787. Gas Apparatus: S. Pitt, Sutton, Surrey. 
(2. Stern, New York, U.S.A.) (10d. 16 Figs.}—The process has 
relation to the production of hydrogen by the conversion of super- 
heated steam carrying with it a certain amount of vapour of 
naphtha or its equivalent in the presence of highly-heated lime, 
which causes the conversion of the said lime into carbonate of 
lime, and also of the reconversion of the said carbonate of lime 
into lime enabling the process to be continually carried on by 
means of two furnaces. The reconversion of the carbonate of lime 
is accomplished by highly heating such lime in the presence of a 
certain quantity of water or steam, the gases resulting from this 
reaction being allowed to escape. The principal features of the 
apparatus by which the process is carried on are in the first place 
a generator capable of producing carbonic oxide. This carbonic 
oxide is partly used for heating the boiler which supplies the 
steam necessary for the subsequent steps of the process, and is 
besides carried into‘ a superheating apparatns filled with 
heated refractory material. The superheater is made double, so 
that one half may be heated by the combustion of the carbonic 
oxide and jair, while the other is used to heat the steam and 
naphtha passing through it. A jet of steam coming into contact 
with a spray of naphtha carries it into the superheater ina state 
of suspension. The combined vapours pass down throvgh the 
superheater and go to the converting furnaces, which are 
two in number, and of a somewhat culiar construc- 
tion. Each furnace is composed of two inclined chambers 
joined together at their highest points, and together resem- 
bling a bent cylinder. A central opening at the top is pro- 
vided for the introduction of lime into either part of the furnace, 
one-half of which is kept cooler than the other. The mixed steam 
and naptha vapour passes first into the hottest part of this 
furnace, which is filled with lime, and is transformed into hydrogen 
and carbonic acid, the latter being taken up by the cooler lime in 
the second part of the furnace, to form therewith carbonate of 
lime. After this process has been carried on until the tempera- 
ture of the lime has been reduced so far as to render a cessation 
advisable, the flow of naptha and steam is diverted into another 
similar furnace, which has in the mean time been heated by intro- 





ducing into that end of it, where the lime has been converted into 
carbonate of lime, a stream of gas containing a certain amount of 
water, or capable of producing by its combustion a certain 
amount of water, and a stream ofair. The gas used in this recon- 
version of the carbonate of lime into lime can be obtained from 
the gas generator, previously spoken of, by producing in it car- 
buretted hydrogen, or a separate generator may be employed for 
the purpose. It is the reconversion of the carbonate of lime into 
lime that is considered the most important improvement in the 
process; but the use of a current of steam, carrying with it a 
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certain amount of hydrocarbon, and its conversion into hydrogen 
in the presence of lime, is also considered new in this process. 
The drawing shows a view partially in section of the naphtha supply 
apparatus, gas generator, one of the superheaters, and the neces- 
sary connexions. A is the gas generator connected by etn g o 
leading to the boiler (not shown); wis a water seal from w) the 
gas is led from the pipe m to the superheaters O, which consist of 
vertical chambers with appropriate supply openings B and the 
pipes 5 to the converting furnaces (not shown). D is the apparatus 
for carburetting the steam. (July 7, 1880). 


Cleaning Vegetable 
: ; San Francisco, USA. (6d. 
6 Figs.)—Relates to an improved process for separating and 
cleaning vegetable fibre by first drying the stalks and passing 
them between a series of smooth rollers to crush them lengthwise, 
thence through alternate spirally corrugated rollers, to break and 
separate the woody bpp ve transversly and diagonally; and 
between corrugated rollers having a continuous motion to 
separate the gum or bark. (July 7, 1880). 


2797. Machines for Cutting Screw Threads on 
Pipes and Cou : A. M. Clark, London. V/. 4. 
Schuyler, Bi ooklyn; J. 8S. Mettler, Jersey City; B. M. Faucher, New- 
burgh, U.S.A.) [84.10 Figs.]—Relates to improvements in machines 
for cutting male or female screw threads upon pipes by the com- 
bination of a head having a revolving and forward movement, 
and revolving arbors carrying circular cutters and fitted for radial 
movement. Fig. 1 is a sectional elevation of the machine as arranged 
to cut female threads on the “ quarter bend,” as shown. The head 
D, carrying two or more spindles c, is rotated in its bearings by 
mechanism notshown, while the — receive only a quick rotary 
motion about their own axis. They are connected by universal 
joints to the spindles c', carrying the cutters, and held apart at 
the proper distance by the adjustable cone d loose on the rod. 
The spindles can be placed by an appropriate devicé at the proper 
angle with the axis of the machine so as to cut the threads at the 
necessary angle. Fig. 2 is a section of a head and cutters for 
a male thread, and provided with a taper conical die to 
keep the cutters up to tneir work. Any convenient number of 
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spindles may be used with several cutters on each, graduated to 
follow one another. The heads and cutters are fed forwards at 
a speed proportioned to the piich of the screw thread required. 
(July 7, 1880). 

2861.. Rotary Churns: A. M. Clark, London. (J. 
Murch and L. C. Colburn, Kenedy, State of New York, U.S.A.) [6d. 
6 Figs.]—For this invention nine objects are claimed: (1 and 2) 
the eonstruction of churn bodies so that shrinking and warping 
may be prevented, (3) to equally act on the cream by the 
peculiar form of the dasher, (4) to scrape clean the inner surface 
of churn by the arrangement of dasher, (5) to admit air at regular 
intervals for ventilating cream, (6) to catch any escaped cream by 
drip cups, (7) to allow the ready removal of the dasher by means 
of a bearing plate stud-pin and catch, (8 and 9%) to operate the 
dasher by a crank which is removable and adjustble to suit the 
length of the arms of the operator. (July 10, 1880). 





FOREIGN AND COLONIAL NOTES. 

Southern Pacific Railroad.—The track of the Southern 
Pacific Railroad is now within 196 miles of El Paso, and it 
is ‘oy to reach that point on or before January 26, 
1881. he boundary line between New Mexico and Arizona 
has been reached. 

The American Mails.—The United States Post Office 
Department has ordered the transportation of United 

portion 


States mails over the recently com of the 
Southern Pacific Railroad from Yuma to Benson, Arizona, 


a distance of 300 miles. This completes a continuous 
route of mail transportation by railway from San Fran 
through the entire length of the state of California, and 
nearly across the southern portion of Arizona, a distance of 
over 1000 miles. 


Costa Rica and Nicaragua.—The Costa Rica Govern- 
ment has formally protested against the validity of a con- 
tract for the construction of an interoceanic concluded 
in Menagua, the capital of Nicaragua, May 25, 1880. It 
does not protest because the material interests of the 
country would suffer by the completion of the work, but 
because it believes the erg Sod such a contract without 
the previous consent of Costa Rica is an offence against the 
honour and dignity of the nation. This protest is dated 
June 28, and was answered by Nicaragua on July 23 by a 
denial of Costa Rica’s claims. 


South African ee ape are now in operation 
in South Africa about 1000 miles of railway, and pro 
extensions to the Diamond Fields will increase this total to 
2000 miles. These extensions were brought before the 
Cape Parliament during its recent session—all the railways 
in the South African colonies being Government enterprises, 
but apparently owing to the weakness of the present Cape 
ministry, the whole scheme was postponed. 


South Australian Railways.—A progress report of the 
South Australian Public Works Commission states that at 
the close of December, 1879, there were 5344 miles of rail- 
ways and tramways opened for traffic in South Australia, 
representing a total cost of construction for way, works, 
and buildings of 2,980,5371., and for i and t, 
530,4551., together making a total cost of 3,510,9921. ; 
showing an average cost per mile of 6569/. The gross 
capital expenditure to the same date on the railways and 
tramways, both constructed and in course of construction, 
was 4,103,501. The a e cost per mile, excluding 
rolling stock, is 55761., which compares favourably with 
that of the Victorian and New South Wales railways. 
This, however, is ‘not in itself sufficient evidence of any 
greater economy having been exercised in the construction 
of the railways of South Australia. Itrather indicates that 
the character of the colony, on the whole, together with 
the dryness of the climate, are exceptionally favourable to 
railway construction, and also that the South Australian 
railway authorities have been able to work the traffic with 
single instead of double lines. 

American Bridge Building.—A new bridge of the 
Chicago, Burlington, and Quincy Railroad across the 
Missouri at Plattsmouth, Nebraska, was formally tested 
and opened for traffic August 30. Work was commenced 
on this bridge just a year since. ‘The substructure consists 
of five piers of masonry—three of which were sunk to bed- 
rock by the pneumatic process, one by means of a coffer- 
dam, and one built upon piles. The two centre spans, 
directly over the channel of the river, are each 400 ft. long 
and are 50 ft. above the water. The trusses of the two 
spans are 50 ft. high, making the height from the water to 
the extreme top of the bridge just 100 ft. The other three 
spans, which are of the deck design, are each 200 ft. in 
length. The two long spans are of steel. At the east 
and west approaches, are 2200 ft. of iron viaduct, and 
2000 ft. of temporary ‘wooden trestle. Abutting the west 
end of the bridge is a cut through earth and rock 76 ft. 
deep. In making this excavation several lives were lost. 
The bridge is only wide enough fora single track. ‘The con- 
struction has furnished employment to a force of 500 men 
during the past year. Thetwo river spans were built b 
the Keystone Bridge Company of Pittsburgh. The dec 
spans and iron viaduct extensions were constructed by 
Messrs. Kellogg and Maurice, of Athens, Pennsylvania. 
The cost of the structure has n rather more than 
600,000 dols. The two long spans exactly cover the water 
of the Missouri at low-water mark. Eight locomotives, 
weighing 50 tons each, with their coal and water, were first 
run upon the eastern span of the bridge and stopped. ‘The 
deflection was 3; in. Locomotives were then driven upon 
the western 400 it. span, where a deflection of 2; in. was 
noted. Messrs. Clarke, Reeves, and Co., of Phoenixville, 
Pennsylvania, have taken a contract for an iron bridge, 
800 ft. long over the Merrima river at Haverhill, Massa- 
chusetts, on the Boston and Maine Railroad. 


Coal in Japan.—An extensive coal bed, said to be 
capable of yielding 1339 tons daily for a century, is now 
being worked near Kisgashe, on the Kiou 8, Japan. 
The Minister of Public Works has visited it with an 
English engineer, in order to examine the feasibility of a 
lear therefrom to Modji, a town on an inland sea, and 
the works are to be commenced this summer. There is 
also an idea of making Modjianaval station, so that Indian 
a — foreign vessels stopping at Akamagaski might 

there. 


Queensland Railways.—Tenders accepted by the Queens- 
land Government for the construction of the fifth section 
of the Central Railway of Queensland, and the third section 
of the Northern line are the lowest at which similar work 
has ever been done inthat colony. The rate for the Central 
line was a fraction over 19371. per mile, and that for the 
Northern line 20001. per mile, the average price for both 
being 19531. per mile, 


German Coal Mining.—It appears that in 1878 Prussia 
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produced 35,500,000 tons of coal or 69 per cent. of the 
whole extraction of the German empire. The district of 
Westphalia produced in 1878 more than 20,000,000 tons 
of coal. The extraction of coal in Westphalia has in- 
creased more than tenfold during the last twenty years. 
The Hast River Bridge.—A large force of men is still 
engaged on the approaches, the stonework of which is 
expected to be finished by December 1. The foundations 
of the last section of the approach are being laid between 
William-street and Chatham-street, and the only remaining 
structure to be taken down is the News Building. The 
plans for the stonework were all sent to the quarries over 
a month since, and the main hindrance now to the engineers 
are the lack of stone and the obstruction of the News 
Building. The elevated railroad station in Chatham-street 
will also have to be removed before the bridge is opened. 


Pro for building the bridge over the elevated railroad 
at “square were opened recently. The award for 
constru the bridges on the Brooklyn approach has 


been slightly modified. Both approaches are expected to 
be fully completed in about six months, unless the weather 
is so severe as to retard the masonry work. The engineers 
had to have the bridge opened to the public July 4, 
1881 ; but delay in getting the steel for the structure 
disappointed them so that they do not now expect to finish 
it until September, 1881. 


Bridging the Ottawa.—The importance of a bridge 
across the Ottawa River, above the Chaudi¢re Falls, as a 
connecting link of the Ontario and Quebec systems of 
railways, affording, when the Toronto and Ottawa sections 
have en built, a competitive line to the Grand Trunk 
Railway, has been largely ised. It is eighteen 
months since work was commenced on the bridge, and 
a few weeks more will see trai over it. The 

es to it are extensive. On the Untario side the 

from the bridge to a junction with the Canada 
Central Railway, and on the Quebec side, has had to be 
filled in. The embankments are ‘protected from the 
water by rip - work. Thére are eleven piers and four 
abutments. ive are on the Ontario side of Lemieux 
Island, and six on the side. The piers are of solid 
masonry, and are 8 ft. by 24 ft. at the top, and varyin 
from 23 ft. to 33 ft. in height, according to the depth of 
the channel. The roadway of the bridge is 10 ft. above the 
height of the highest flood known on the river. On the 
Quebec side of Lemieux Island there are six spans of 158 ft. 


each, and one of 258 ft., and on the Ontario side five spans 
of 158 ft. each, and one of 168 ft., a total of 2164 ft. of 

idgework, or more than one-third of a mile, making 
the structure the second longest brid 
superstructure is now being erectec 
Reeves, and Co., of Phosnixville, Pennsylvania. 


in Canada. The 
by Messrs. Clark, 
Mr. 








Beemer had the contract for the approaches, abutments, 
iers, &c. The total cost of the bridge will be 360,000 
ols., Mr. Beemer’s contract covering 112,000 dols., and 

Messrs. Clark, Reeves, and Co.’s 200,000dols. This leaves 

a margin of 50,000 dols. for extras. 


Artesian Wells on American Plains.—A proposition to 
make an appropriation of 50,000 dols. for the purpose of 
sinking experimental artesian wells in the western plains of 
the United States has been advocated in Congress. It is 
urged on behalf of the scheme, that of about 900,000 ,000 
acres of arid lands in Arizona, Dakota, Idaho, Montana, 
New Mexico, Utah, Wyoming, Colorado, and Nevada, 
which must remain practically a desert unless some method 
is found to supply them with water, about 50,000,000 plain 
and valley lands would be susceptible of profitable cultiva- 
tion if they could be watered. Of this not more than 3 per 
cent. can be irrigated by the use of existing streams and 
rivers. It has been demonstrated, wherever settlement has 
been made and irrigation applied, that the lands, when 
watered, are as as any; and the operations of the 
French in Algeria, which are still continued give an 
enco ing promise of what can be accomplished with 
artesian wells. 


The Cincinnati Exhibition.—The Machinery Hall at the 
Cincinnati Exhibition comprises some of the finest an 
most complete machinery, tools, and hardware specialities, 
ores and minerals, and their products, ever befcre coll 
in the west of the United States, representing prominent 
eo of bd — of Bow tot, —— Con- 
necticut, Pennsylvania, , Virginia, West Virginia, 
Michigan, Indiana, Kent , Tennessee, Missouri, and 
seo The display of A a ores, -_ and ~ phe oe 
localities ther with specimens of iron grades, by 
Mesers. Piuemer and Brom well, of Cincinnati, is of speci 
interest. Besides these, on the same floor, the Lickling 
Rolling Mill Company, the Globe Rolling Mill, the Cin- 
cinnati Rolling Mill, Shaws. Mitchell, Tranta, and Co., 
the Riverside Rolling Mill, and Mr. H. F. Hayzen, of 
Cincinnati, exhibit some specimens of manuf: iron. 
The ores, coal, and other minerals and products of the 
Union Pacific Railroad, and- of the Cincinnati Southern 
Railroad are of special interest. 


Chilled Car Wheels.—The use of chilled wheels for rail- 
road cars in the United States has always proved satisfactory, 
and the North- Western Railway of Austria publishes figures 
which also tend to prove the soundness of practice. In 
last December, Jan , and February, on that line, while 
only one chilled wheel failed, 48 tyres burst, or one chilled 
wheel for every 4806 wheels running, and one tyre for every 
156 whee ls running. 


German Metallurgy.—Bessemer pig, entirely of native 





ores, is produced only by two German works—the Georgs- 
Marienhtitte, near Osnabriick, in Hanover, and the Maxi- 
milianshtitte, near burg, in Bavaria. The Rhenish- 
Westphalian works, viz., -the Gutehoffnungshiitte, the 
Phoenix, the Union at Dortmund, the Bochum and Hoerde 
Company, Fried. Krupp, Schalker, Verein; &c.,. use large 
quantities of foreign ores for the production of Bessemer 
Fig, chiefly from Spain, Algeria, and the Island of Elba. 

e Hoerde Works employ for the manufacture of Bessemer 
pig, afterwards converted into rails, 40 per cent. calcined 
spathic ore, 25 per cent. brown oxides of iron from Schwelm, 
30 per cent. Somorostro (Spain) or Mokta (Algeria), and 5 
per cent. burned pyrites, but for pig rich in silicon meant 
to be substituted for the Cumberland pig, 5 per cent. 
calcined spathic ores, 65 per cent. Somorostro, and 30 per 
cent. brown oxides of iron from the Schwelm mines, the 
deposits of which, being in Westphalia, are of considerable 
importance to the trade of. that district. 

Belgian Locomotive Building.—The John Cockeril 
Company has obtained an order for 20 locomotives for the 
Northern of France Railway. 

Metallurgy in Queensland.—The Queensland Govern 
ment has a promising method of developing the iron 
trade of that colony, having offered a bonus of 5000l. for 


d|the first 500 tons of marketable iron produced from 


Queensland ores. This bonus of 101. per ton ought to be 


lected | sufficient to tempt enterprise. 


Servian Railways.—The Servian Government has com- 
pleted plans for the construction of certain Servian rail- 
ways. Lines from Bel e to Nisch and Branja, and from 
Nisch to Pirok are to be considered State railways. 


An Australian Bell.—The largest bell yet produced in 
Australia has been cast by the Langlands Foundry Com- 
pany (Limited), Little Hinders-street, West Melbourne. It 
is intended for a clock to be placed in the tower of the new 
town-hall, Emerald Hill. Its weight is 1 ton 9} cwt. ; its 
diameter 4 ft. 43 in. in the mouth ; its thickness 4,;; in. on 
the south bow, and its stfike note, F sharp. It was 
desi by Mr. C. W. M‘Lean, engineer, Market-street, 
Melbourne, and the casting was successfully accomplishee. 
The material used was the best bell-metal, composed oi 
copper specially run at the Adelaide refinery, and of Tas- 


Queensland Railways.—The Queensland Government 
has hitherto followed the policy in force in the Australian 
colonies generally of borrowing money for the construction 
of railways. Now it has determined to adopt the American 
land grant system. During a recent visit to London, Mr. 
Mellwraith (the Premier) found that English capitalists 
were willing, and even eager, to make Queensland railways 
on these terms, 
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STROMEYER’S STRAIN INDICATOR. 

In June last, when noticing the annual conver- 
sazione at University College (see page 499 of our 
last volume), we mentioned an exceed ingly ingenious 
apparatus for determining by optical means the 
extension or compression of materials under strain, 
which was exhibited = that — _ A _ Cc. fe 
Stromeyer, Engineer Surveyor oyd’s Register. 
Since the’ wales just mentioned appeared, Mr. 
Stromeyer has further developed his invention, and 
we now propose to describe the apparatus in its 
present form. ses +4 sgsenioy) jE 

Mr. Stromeyer’s strain indicator is in principle an 
instrument for measuring very slight variations in 
length, made visible by means of the so-called 
« Newton’s rings,"* as they appear when homo- 
geneous light falls on two slightly curved and trans- 

nt surfaces placed opposite to each other. It 

ag consequently the 
absence of any friction. 












































In the construction of the instrument the principal 
thing to be attained was a frictionless parallel 
motion for very small distances, and this has been 
successfully accomplished by connecting two small 
frames 4 i (see diagrams annexed) with each other 
by four flat springs d d, of equal length. Each 
frame carries a hardened steel pin ¢ ¢, on a project- 
ing arm. To these frames are respectively fixed a 
glass prism 4, and a black glass a; the latter being 
adjustable can be set parallel to one side of the 
prism. To exclude daylight during an observation, 
a small brass box ¢, open underneath, surrounds the 
instrument, and when the indicator is held against a 
bar to be strained two spiral springs Lf fixed above 
the steel pins ¢ c, press these latter gently and steadily 
on to the bar. There are two other flat springs, 
not shown, which hold the instrument in its place, 
when not in use, but come out of play as soon 
as the box is pressed against any hard substance, 
A microscope g, placed directly above the glass 
prism, enables the observer to note the relative 
position of a mark on the black glass with the rings, 
which are produced by the homogeneous light of the 
spirit lamp 4, thrown by the oblique perforated 
mirror ¢ and the hypothenuse of the glass prism on 
to the black glass, The lamp is protected from 
winds and rain by a casing and can be turned so 


* It is not generally known that interference of homo- 
geneous | bt is visible when the two are not in 
contact. Using sodium light, which is best prodneed by 





burnir: an equal mixture 
spirit lamp, the rings can still be seen when 


ry Ly 


— ori 
surfaces are about r 
sodium light waves are if 





vantage of the entire | P: 


methylated spirits and alcohol | close 


that it remains vertical for any position of the instru- 
ment. 

To make an observation, for instance, of the 
strains in some part of a ship whilst it is leavin 
the launching ways, the open side of the box, an 
with it the two pins ¢ c, are pressed against a 
plate stringer or e of the ship, If during 
the launch that particular plate or bar be strained, 
the rings will be seen to move, Should 30 of them 
have vanished and 20 have afterwards reap ; 
which can easily be ascertained by counting them as 
they pass the mark cut into the black glass for 
that purpose, this would represent firstly an elon- 
gation of sso in., and then a contraction of sito in. 
in 23 in., this being the distance between the two 
pins, and there being about 85,000 yellow light half 
wave lengths in an inch, If the modulus of elas- 
ticity of the iron is 24,000,000 lb., that particular 
late would have been subjected to a tension strain 
of 2900 Ib. per square inch, which was afterwards 
reduced to 9701b., each ring representing about 
97 lb. per square inch.* 

We understand that Mr. Stromeyer constructed 
the instrument chiefly for the purpose of investi- 
gating the strains which occur in iron ships at sea 
and in exceptional positions ashore, and if he should 
be able to make any expériments on strains of this 
nature we shall be most happy to publish the results; 
but a more general use, in our opinion, to which the 
instrument can be putis the determination of strains 
produced in bridges, &c., when loads are passed over 
them. Thus applied the instrument would form 
a simple and sure check on all calculations con- 
nected with the structure. Mr, Stromeyer has already 
had an opportunity of applying the instrument to a 
boiler while under hydeunlio, test at the works of 
Messrs. Fraser and Fraser, at Bow. The results were 
interesting and showed the inequality of strain in the 
shell due to the influence of the ends and the posi- 
tion of the rivetted joints. By the aid of the instru- 
ment also the strains on some irregularly stayed 
portions of the structure were ascertained, these 
strains not being determinable by calculation. We 
may add in conclusion that the instrument we have 
been describing is being made by Messrs. Swift and 
Son, of University-street, W.C. 








GAS AND ELECTRICITY AT GLASGOW. 
OnE good result of the competition between the 
electric light and gas is the better attention paid to 
the means of burning gas. So long as the gas com- 
panies were undisputed masters of the field of public 
illumination they were at no pains to enlighten gas 
consumers as to the best modes of utilising the 
product which they sold them, and consequently the 
ignorant waste of coal gas through defective jets 
has been enormous. The time has come, however, 
when for their own sakes the companies will be 
lad to foster improvement in this respect, and to 
esire that the most economical burners should be 
adopted. Such improvement takes two directions, 
namely, in the form of burner giving the greatest 
amount of light for the passing through it, and 
in a governor for regulating the pressure in the 
feed pipe to the constant quantity desired, whatever 
be the fluctuations of pressure in the main, An 
efficient burner is one which allows the air so to 
mingle with the gas as to — the complete 
combustion of the latter. e pressure of the gas 
materially affects the rate of consumption ; and in 
large towns of high and low-lying districts, it varies 
considerably. Roughly speaking, gas increases in 
ressure one-tenth of an inch on the water gauge 
for every 10 ft. it rises, and according to the experi- 
ments of Mr. D. Bruce Peebles, gas engineer, Tay 
Works, Edinburgh, an increase of one-tenth of an 
inch in pressure inereases the consumption (but not 
necessarily the utilisation) by 0.3 cubic feet per 
hour. ‘+ Let us see,” says Mr. Peebles, “ what thi 
increase of pressure 1 to in street lighting. The 
usual estimate for a public lamp burning during the 
average hours, from sunset to sunrise, during a 
twelvemonth, is 4327 hours. Let us suppose three- 
tenths is a proper pressure to consume the gas at, 
and that the estimate is based upon the quantity 
consumed at that pressure, say two cubic feet, and 
that, though variations of level and difference of 
pressure in the mains, where factories, warehouses, 
and shops are closed, the average pressure rises 
* In the present instrument the pins can be shifted as 
together as half an inch, and then each ring would 
represent about half « ton instead of 971b., but if necessary 








of bu 
—— oe , to 25 in., each then repre- 
caleeois Ib. per square inch. , rtd 





Messrs. Strode and Co., Osnab 


to five-tenths, that slight rise increases the consump- 
tion by 0.6 of a cubie foot per hour, which multiplied 
by 4327 hours gives 2596.2 ft., and taking the price 

gas as in Edinburgh, at 4s. 2d. per 1000 cubic 
feet, we get an increase of slightly tinder 10s. 10d. 
perlamp perannum ... . InG , With, 
oy 13,000 lamps, which is under the number, the 

ifference would be 7031/. 7s. 6d.” 

These facts will help to show that the private 
consumer of gas should be able to late the 
agg of the gas before it passes to the burner, 

th in order to prevent the unne expense 
due to waste of gas, and the fouling of his rooms 
by superfluous carbonic acid gas. Moreover, the vast 
importance of the burner in conjunction with the 
pressure is apparent when we learn that Dr, Wallace, 
the Glasgow city analyst, has found that a No. 0 
adamas-tip union jet of Bray’s make, burning 
five cubic feet of cannel gas per hour at 1} in. pres- 
sure, only yielded a light of 8.8 candles, whereas a 
No. 8 jet burning the same quantity of the gas at 
lin. pressure gave a light of 32 candles. ‘“ Between 
ordinary working limits of pressure,” says Mr. Wal- 
lace, ‘‘and with equally good burners, we have 
therefore a given quantity of gas, giving in the one 
case 32 candles, and in the other 8.8, or in the pro- 
portion of 100 to 27}. -The loss of light here shown 
amounting to 72} per cent. of the whole is ex- 
ceeded when still higher pressures are used,‘and it is 
greater with common than with cannel coal.” 

The great improvements made by Mr. William 
Sugg and Mr. Bray on burners are known to ail, 
Both of these manufacturers exhibit at the Glasgow 
Exhibition a large and artistic variety of lamps and 
jets for household use, both plain and ornamental ; 

ugg excelling in his own special line, that of 
ry mes and Bray in his, that of flat-flame burners. 
A burner not so well known is the Peebles needle 

vernor burner shown in operation at stall 49. 

nlike other burners in the market it is automatic, 
and regulates the flow of gas in such a manner that 
if the consumer takes the trouble to note the 
number of hours during which his gas has been 
burning he will havea reliable check upon the indi- 
cations of the meter. Each is regulated to deliver 
from two to five cubic feet of gas per hour, and w 
ever the variations of pressure in the main the con- 
sumer need only pay for the quantity of gas his 


burner " 

Besides these indoor burners there is also a fine 
display of the powerful street burners patented 
by Sugg, by Bray, and by Wigham (represented by 

essrs. J. Edmundson and Co., Great George- 
street, Westminster), Mr. Sugg was the first to 
produce such lamps as a rival to the electric light in 
street illumination, and he formed the burners out 
of concentric argand rings with the air drawing up 
between them to feed the separate shells of flame. 
Bray and also Wigham attain the same end of pro- 
ducing a large intense flame by arranging a number 
of separate jets so as to combine them with a great 
increase of total effect. Wigham’s burners have 
been ar ag ore for lighthouse purposes since 1874, 
when the late Professor Valentin, of the Royal 
College of Science, South Kensington, acting under 
the direction of Professor Tyndall, recommended 
them, At the north-east entrance to the Exhibition 
grounds there is a Wigham lamp which cannot fail to 
arrest the attention by its rich and powerful effect, 
though there seems to be rather too much flaring in 
the upper part of the flames to be consistent with 
economy. Itis, we believe, a No. 5 Wigham light 
having 108 jets, and consuming 308 cubic feet of 32 
candle cannel gas per hour. Its illuminating power is 
stated:to be 3923 candles. Bray’s flat flame burners 
compare very favourably with Sugg’s argands, and 
it is worthy of note that the North British Rail- 
way Company have adopted them for their new 
station at Bei roe Glasgow. Here they 
intend to erect thirty of Bray’s big lanterns, ten of 
140 candle power, ten of 100 candle power, and ten 
of 60 candle power. For the platforms of railway 
stations these oiggeciaog gas lamps are, in default of 
the electric light, very well adapted. 

Of gas governors pure and simple, that of Mr. 
Busch, Lord-street, Oldham, with its Klos. cay paver 
glass di and brass frame, is worthy of note 
as effecting a saving of from 15 to 30 per cent, of 
gas to the ordinary consumer, without diminution 
of light. For large workshops, mills, and sheds, it 
is especially valuable, one governor being required 
for each flat. Another useful tor is that of 
-street, Regent’s 





Park. This apparatus is the original invention of 
the late Mr. Too Clegg, but it has been 
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conveniently modified by the Messrs. Strode. It is 
designed to supply the gas to the burner at a 
constant low pressure which is determined by the 
consumer by means of weights furnished with the 
contrivance, The pressure found to give the best 
lights with ordinary English coal gas is, according 
to Messrs, Strode and &o., five-tenths of an inch, 
and in establishments where ten or twelve burners 
are employed the cost of the regulator will probably 
be saved in a single winter. The number and 
variety of gas stoves in the Glasgow Exhibition is 
a striking na of the heating capabilities of gas. 
Space would fail us to specify all the different kinds 
on view ; but we must not omit the new stoves of 
Dr. Adams, as manufactured by Messrs. W. Harvie 
and Co., Broomielaw, Glasgow. These are of two 
sorte, for heating and for cooking; but they are 
both constructed on strictly scientific principles, 
which is more than can be said for many other stoves 
wherein ——— seems to have been the first 
object of the designer. The heating stoves are 
adapted for dwelling-houses, offices, churches, and 
conservatories. Not only do they distribute heat by 
radiation, but they also give off pure warm air, and 
this air may either be Sitrused from them in a d 
state or artificially moistened, a condition whic 
eminently fits them for the rooms of invalids or the 
wards of hospitals. Moreover, the amount of warm 
air given off may be modified at pleasure or stopped 
altogether. The better to radiate the heat a plain 
iron outside devoid of any ornamentation is adopted. 
In the cooking stove, on the other hand, external 
radiation is prevented by coating the outer casings 
with a metallic alloy incorporated with the case by 
an electrochemical process, and Dr. Adams affirms 
that from four to twelve times more heat escapes 
from the og = cast iron exteriors than from his 
metal coating. The burners are cylinders of plumbago 
which become red hot, and the heated gaseous pro- 
ducts do not pass up a single smooth flue, but through 
a series of cells enclosing the chamber of pure air to 
be warmed, The practical result is that the heating 

ower of the stove can be accurately raised or lowered 

y sory raising or lowering the gas jets. There 
is absolutely no risk of an explosion with Dr. Adams’ 
stoves, for the jets can only be lighted by drawing 
the furnace chamber into the open air of the room ; 
and as there is no chance of contamination with the 
heated gases, the viands being cooked retain all 
their natural delicacy of flavour. 

Only two kinds of gas engines are exhibited, 
namely the Otto silent engine, by Messrs. Crossley 
Brothers, and the Bisschopp motor, which is well 
suited for small motive purposes, such as driving 

umps, organs, printing-presses, or chaff-cutters. 

e ‘ Otto” is as yet unrivalled as a gas engine and 
the makers cannot kee e with the demand, It is 
employed in the Exhibition for working the gene- 
rator of Mackenzie's electric lamp, exhibited by 
Messrs, Watt and Son, the agent for Crossley Bro- 
thers in Glasgow, and also for operating the air- 
compressor of Wigham’s -sounding foghorn. 
For both of these parposes the gas engine is admi- 
rably adapted, since, unlike a steam engine, it can 
attain its full speed almost immediately without the 
trouble of getting up steam. Steam-blown foghorns 
are not convenient in the case of sudden fogs. In 
Wigham’s horn a loud and sustained blast is pro- 
duced by the emission of the condensed air. There 
are three of these foghorns on the Clyde, and thenote 
of that installed at Cumbrae Island can be heard from 
16 to 20 miles. While upon the subject of marine 
signalling we may mention that Sir William Thom. 
son’s occulting apparatus, for enabling lighthouses 
to signal their distinctive letters according to the 
Morse telegraphic code is on view in the Exhibition. 
The older form consists of clockwork driving cams 
which actuate a lever in such a way as to open and 
close a valve regulating the supply of gas to a gas 
_ The result is that as the cam revolves the 
ighted jet of gas is raised or lowered, and a series of 
flashes and eclipses produced which indicate the 
name of the lighthouse. Sir William holds that it is 
best to watch the light and read by the eclipses, 
therefore the periods of darkness are the signals, 
and they are long or short according to the “ dots 
and dashes” of the letters. In his most recent form 
of apparatus, which is not yet fully perfected, he has 
adopted a a screw or extinguisher to occult 
the Tight whether gas or electric, which is kept con- 
stantly burning, and the extinguisher is actuated by 
a@ cam and clockwork arrangement. An eclipsing 
SYS for the same purpose is also exhibited by 

. D. Peebles, who pro to apply the system 
to signalling by means of balloons in time of war. 








The balloon would carry up a quantity of compressed 
gas and the eclipser could be actuated from the 

ound by means of an electric current. Mr. 

eebles also shows a novel device for measuring the 
amount of gas burnt in a street lamp. A clock is 
placed in the body of the lamp, and the lamplighter, 
in turning on the gas, sets the clock in motion. 
Similarly in turning off the gas he stops the clock. 
Now the burner being one of Peebles’ regulator 
burners, before alluded to, and burning a definite 

uantity of gas per hour, all that is needful to find 
the total consumption of gas is to multiply the rate 
of burning by the time registered on the clock. 
Besides the gas engines we have just noticed there 
are two hot-air engines in the Exhibition, one shown 
by Mr. James Keith, gas engineer, Edinburgh, and 
the other by Messrs. Thomson, Sterne, and Co., 
London. Mr. Keith’s engine is very neat and simple 
and goes with either gas or coke. Messrs. Thomson’s 
engine is arecent invention of Captain Ericsson, the 
well-known engineer, and is possibly the simplest 
motor ever invented. The cylinder has neither outlet 
nor inlet, and the air which it contains is alternately 
heated and cooled by means of a displacer working 
loose in the cylinder, which is heated by a fire 
below, and cooled above by a jacket of cold water. 
The Tuerk small hydraulic motor is also on view, 
but none of the numerous French and American 
domestic motors are visible. 

In miscellaneous articles there is a fine display 
of miners’ safety lamps, one of which (exhibited by 
Mr. James Brownlie, 101, West Nile-street, Glasgow), 
cannot be opened without putting out the flame, and 
once opened cannot be relighted without detection. 
The Williamson lamp, shown by Mr. Edwards, has 
two glass cylinders to protect the flame inside, so 
that if one should break by water falling on the hot 
outer glass, the inner glass will still remain, A large 
assortment of chemical burners are exhibited by Mr. 
T. Fletcher, the most novel of which, perhaps, is a 
neat nickel-plated pattern from America in which a 
small jet cf gas is kept constantly burning in order 
to ignite the main Bunsen flame when desired. 

The display of electric lighting apparatas, though 
suffering teow the absence of several prominent 
lamps, such as Siemen’s, Rapieff’s and Jablochkoff’s, 
has been saved from ——— failure by the 
variety of lamps exhibited by Messrs. Latimer 
Clark, Muirhead, and Company, including the 
Serrin-Lontin which is still unsurpassed for large 
areas. Mr. Crompton shows his form of lamp which we 
recently described in connexion with the lighting of 
St. Enoch’s Railway Station, Glasgow, and the new 
Werdermann lamp. The tower of the University on 
Gilmore Hill, at Tuan half a mile distant from the 
Exhibition hall, where the generator is placed, is 
luminated by the Serrin-Lontin light with con- 
spicuous effect. The British Electric Lighting 
Company exhibit Brockie’s lamp, which is a simple 
apparatus regulating the arc by periodic readjust- 
ments of its length after the manner of the Brush 
lamp. Brockie’s lamp is well adapted for private 
use in factories where much attention cannot 
given; and it has been successfully introduced into 
the gutta-percha works of Messrs. Dick and Green- 


head, Glasgow. McKenzie’s lamp, exhibited by | an 


Messrs, Strode and Co., of Regent's Park, N.W., is 
another of the same class of regulators, but its 
mechanism is different. Both of these lamps are 
inexpensive. 

While upon the subject of lighting we should 
mention the very fine dioptric holophotal lens for 
directing the electric light in torpedo or military 
work, exhibited by Messrs. Chance Brothers, Bir- 
mingham. It is provided with diverging lenses for 
occcasional use to increase the illuminated are by 
about 20 deg. Messrs, Strode and Co. also show a 
simple device for lighting gas jets by the induction 
spark. The slit of each steatite burner is fitted at 
= side with two copper Soe — so that 

e k in passing between them will ignite the 
tp order to coho a small coil serve to light a 
greatnumber of jets, an automatic switch is employed 
to put sets of a few jets (say ten) in circuit one after 
another, so that instead of employing a large coil to 
ignite all the jets in circuit at once, a small coil 
actuated by two bichromate cells is used to ignite 
them in lots of ten at a time. This contrivance is 
another invention of Mr. McKenzie. 

Passing now to other electrical apparatus, tbere is 
on the stall of Messrs. D. and G. Graham, electric 
engineers, Glasgow, a very fine show of call-bells 
for shi telephones, burglar alarms, and batteries. 
The aang Graham have initiated a very successful 








telephone exchange system in Glasgow, founded on 


the use of a radial microphone like Crossley’s and 
the Gower-Bell telephone, for which a license is 
paid to Bell. The system is divided into a medical 
exchange connecting practitioners with chemists’ 
shops or patients, a legal exchange connecting 
lawyers’ chambers with the courts, and a commercial 
exchange connecting business firms and private 
individuals together. These three exchanges are 
united so that a client of any one can speak with 
a client of any other ex , Without extra fee, 
So well does the system work that there are now 
about 200 subscribers to it, and it is a powerful 
rival of the United Bell aud Edison Telephone 
Company, Another novelty of this firm is an elec- 
trical billiard marker, by which apg placed 
along the edges of the billiard table are made to com- 

lete two electric circuits and move forward the 
ands of two indicating dials corresponding to the 
two sides, one mark at a time. A marine Leclanché 
battery packed with sawdust like the marine Daniell, 
and fed with sal-ammoniac solution by a special 
chamber, is also worthy of note; and a splendid 
show-case of submarine cables exhibited by the 
Silvertown Company deserves mention. 

Another Glasgow firm of electric engineers, 
Messrs. Anderson and Munro, exhibit a variety of 
ships’ bells, telephones, &c., among which we notice 
a novel fire-alarm, consisting of a compound brass 
and zinc strip or bar which curves upward by the 
unequal expansion due to the rise of temperature 
and closing a voltaic circuit rings an alarm bell. 
There is little else that need be specially referred 
to, except, perhaps, the electrotyping bath of Messrs, 
J. Smith and Son, and the electric synchronised 
clocks of Messrs. G. Edwards and Son, which have 
been extensively applied in Glasgow, not only by the 
corporation, in order to provide a uniform time on 
street clocks throughout the city, but also in many 
private houses, clubs, and public halls. 





CALIFORNIA STAMP MILLS. 
By Proressor J. EGLESTON. 
(Concluded from page 256.) 

Ir was formerly a vexed§question whether it was 
best to have light or heavy stamps, and whether a 
slow or quick motion was most effective. A series 
of experiments were made some years ago at the 
Metacom Mill, and reported by Mr. Raymond, the 
results of which have been a change in the weight 
and construction of the stamps, which are now made 
much heavier than they formerly were, and run at a 
much higher velocity. The horse power used to 
run a battery varies directly with the weight of the 
stamp, which varies between 700 lb. and 950 Ib. 
Hence it has been necessary to ascertain for every 
ore, whether heavy blows do as much work pro- 
portionately as very quick light ones. In discuss- 
ing the question it should be taken into the account 
that in dry crushing the blow of the stamp both 
pulverises the ore and produces a compression of 
the air, which together with the blow forces the pulp 
out of the mortar, and in dry crushing this is the 
only force used to free the mortar. The slower the 
stamp runs the less constant this air compression is, 

d the morely likely the pulp is to fall back into 
the shoe, and hence to get a maximum discharge, the 
stamp must be run rapidly; in wet crushing the 
force of the water helps to force the pulp through 
the screens, It was found by a series of experi- 
ments in dry crushing at the Metacom Mill, that 
with 60 drops per minute, 4} tons, or not quite one 
ton per stamp, could be crushed and discharged 
from the mortar in 24 hours, 90 drops discharged 
10 tons, and 102 drops 15} tons, or a little over 3 tons 
per stamp ; the increase of speed thus increasing the 
yield of the battery 244 per cent. To this must be 
added the economy in wages and interest on the 
capital, &c., owing to the greater efficiency of the 
stamps. The difference is not so great in wet crush- 
ing. Here the stamp yields about ij tons per horse 
power developed by the stamp. ith the velocity 
of 105 strokes per minute, which were made during 
these experiments at- the Metacom Mill, nearly all 
the old mills and many of the modern ones would 
have been racked to pieces, owing to the fact of their 
foundations not having been sufficiently well built 
to withstand such rapid strokes. With this velocity 
the rebound of the stamp stem was about 1} in. It 
necessarily follows that with such a high velocity 
the cams were single. Double cams at such a velocity 
would not have allowed the stamps to fall at all. — 

One of the great advantages of the high velocities 
is that the feeder is kept constantly busy; he must 








give his undivided attention to his work, in order to 
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keep the shoes off the dies, while with low velocities 
he has frequent intervals of repose, and times when 
he will be likely to think of something else besides 
his work. 

The question of both weight and speed must be 
determined by experience for each ore. The tendency 
formerly was torun light stamps with a high drop 
and low speed, but the general result of experience so 
far has been in favour of a maximum weight and 
speed, with a low drop; for there has always been 
a gain in the ore crushed more than proportionate 
to the increase of speed. 

The following Tables, the details of which were 
supplied by Booth and Co., of San Francisco, show 
conclusively that heavy stamps, with a low drop and 
high speed, will do more work than light stamps 
with a high drop and low speed : 


Dry Crushing Silver Mills. 















































Inter- 
Stanford | Raymond 
oni Mill, at | and Bly,at| "stional 
White Pine.| Pioche. White Pine. 
Number of mortars 6 6 6 
Discharge of mortars Double Double Double 
Number of stamps to each 
mortar... ee dou 5 5 5 
Total number of stamps .. 30 30 30 
Weight of a stamp in 
pounds... son poe 750 750 750 
Height of drop in inches... 8 8 7 
Number of drops per 
minute... sae ose 95 95 93 
Screens made of brass wire 
Trade number of the 
screens... am pa 50 50 50 
Tons of rock crushed in 
24hours ... “~ fai 52 48 33 
Tons crushed per stamp in 
24 hours ... ese ee 1.73 1.6 11 
—_ of the rock Hard Easy Soft 
ormation ... sai ...| Limestone Quartz Limestone 
Fineness of the bullion ... -998 775 -990 
Wet Crushing Silver Mills. 
Eureka Mill, 
Meadow —_, at Carson 
= Valley Mill, Mill, at River, near 
at Pioche. White Pine Virginia 
7 City. 
Number of mortars 6 6 12 
Discharge of mortars ...| Double Double Single 
Number of stamps to each 
mortar... one ead 5 5 5 
Total number of stamps . 
Weight of a stamp in 30 30 60 
pounds... ooo eee 
Height of drop in inches... 750 750 950 
Number of drops per 9 7h 9 
minute... a eos 
Screens made of Russia 85 87 90 
iron... eee eed «| Punched Punched Punched 
Trade number of the 
screens 6... one ose _ 6 4 
Tons of rock crushed in ‘ 
24 hours ... sen as 67 47 159 
Tons crushed per stamp 
per 24 hours - pes 2.17 - 1.57 2.65 
Quality of the rock... Tough Soft Easy 
Formation ... ese Quartz Limestone Quartz 
Fineness of bullion... 550 -990 -980 
Wet Crushing Gold Mills. 
Keystone St. Law- 
Consoli- Hunter's Valley jrence, New- 
— dated, Mill, Maripoza castle, 
Amador |County,California.| Placer 
County, County, 
California. California, 
Number of mortars 8 6 1 
Discharge of mortars} Single Single 
Number of stamps) 5 f 4 with 4 } 6 
toeach mortar ... 3S. & 
Total number of 
stamps... ...| 40 28 6 
Weight of a stamp in 
pounds... wil 750 650 650 
Height of drop in 
inches ote ose 8} 1l 10 
Number of drops per 
minute eo ose 70 90 
Screens made of 
Russia iron .| Slotted Punched Punched 
Trade number of the 
screens... onal 5 6 5 
Tons of rock crushed 
© per 24 ae 50 17 
ons crushed per 4 stamp 1.75 
stamp per 24 hours 2.25 { a . 1.83 2.85 
lity of the rock,,.|" Medium Easy Brittle 
ormation ... . Quartz Quartz Quartz 
Fineness of the 











It is evident that a heavy stamp requires more 
horse power, but it also does more work. There is 
evidently a limit for the velocity and the weight; 
for the cam shaft may be made to run so quick as to 
keep the stamp constantly in the air, and the weight 
may be so great as not to be economical in the use 
of power so far as the ore is concerned, and also to 
rack the battery. It will be found that the stamps, 
88 @ general thing, crush faster than they can dis- 





charge, for if the erushed ore is put immediately 
back into the mortar it will take about as long to 
discharge it as fresh ore. Working slow would 
aggravate this difficulty, because the crushed ma- 
terial would have plenty of time to fall by gravity 
again beneath the shoe. Working fast, by keeping 
the pulp constantly in motion, tends to prevent any 
of it accumulating in the mortar, and thus increases 
the amount of work in a given time. In dry crush- 
ing an exhaust fan is sometimes used to draw the 
crushed ore out of the mortar. 

The number of drops is usually between 70 
and 100. The usual fall is from 7in. to 10in., 
varying, of course, with the velocity of the stamp. 
The greater the number of blows the less the height, 
and hence with a very high velocity single-toed 
cams must be used. At the Keystone Mill, with a 
stamp of 7501b., with double-toed cams, the dro 
are 75 to 80; at the Eureka Mill, with a 950 1b, 
stamp, with double-toed cams, they make 80 drops of 
Qin. ; at the Idaho, also with double-toed cams, and 
with astamp of 950 Ib., they make 60 drops of 10 in. ; 
and at the Metacom Mill, with a stamp of 900 lb., 
and single-toed cams, they make 90 drops of 10 in. 

‘The quantity stam will depend upon whether 
the mill is for wet or dry crushing, upon the character 
of the ore, and upon the facilities of discharge. It 
will any woe, | be from one to four tons per stamp in 
twenty-four hours, depending upon the character of 
the rock, and the weight ne | velocity of the stamp. 
In California it is usually from one to one and a 
a tons in 24 hours, for every horse power 

eveloped by thestamp. In dry crushing it is about 
0.45 of a ton. 

In Grass Valley a battery of 20 stamps, each 
weighing 8501b., with 61 drops of 10 in. a minute, 
crushed 40 tons of quartz in 24 hours, without a 
rock breaker ; while a battery of 20 stamps, weigh- 
ing 700 lb. each, with 68 drops of 10in. a minute, 
crushed 32 tons of the same rock; the same screens 
being used, and the same conditions observed in 
both trials. This is a very good example of the 
effect of weight on the work produced. 

The Comstock lode, with a moderately soft rock, 
averages about 2 tons per stamp in 24 hours, Some 
mills give higher results and some not so high. The 
Eureka Mill, on the Carson river, has 60 stamps and 
crushes 24 to 3 tons 
Mill, near Carson city, has 56 stamps and crushes 
160 tons, or nearly 3 per stamp. The Keystone 
Gold Mill, in Amador County, California, has 40 
stamps, and crushes from 75 to 80 tons per day, or 
not quite 2 tons perstamp. It formerly did 2} tons, 
but on account of a change in the process which 
necessitated a finer ore, less work could be done, 

The wear of different parts of the stamp is very 
variable. The stems rarely ever wear out, those at 
the Keystone Mine, in Amador County, California, 
have been in constant use for three years. - They 
are more likely to wear in metal than in wooden 
guides. They break off at the ends more frequently 
when the stamp is fed by hand than by a self- 
feeder; and generally when the shoe and die are 
carelessly allowed to come together. This should 
not happen in a small mill oftener than once in two 
or three years when the stems are new; when they 
are old and the men careless it may happen once 
in three or four months, In very large mills a stem 
will be broken on an average once in two weeks, 
The stem is then turned over, and when both ends 
are broken new pieces are welded on, and they are 
used in this way an indefinite number of times. 

The tappets have no very considerable wear. 
They occasionally break in setting up the battery 
when the wedges are driven in too hard. They 
should last three to four years at least. 

The heads, when they are strengthened with iron 
rings, do not wear out; when they are not thus 
strengthened they occasionally split. The only wear 
they are likely to have is in the sockets for the shoe 
and stem, but even when they become a little 
enlarged they can still be used by putting in 
either iron or wooden strips to serve as wedges. 

The time that the shoes and dies will last, 
depends upon the quality of the iron with which 
they are made, and on the hardness of the rock 
they have to treat, the charge that is put into the 
battery, and the speed with which itis run. It is 
thought that heavy charges and high speed produce 
less wear than small charges and low speed, for 
the reason that at a high velocity the feeder is kept 
busy all the time, and does not wait before charg- 
ing until he ascertains by the noise and the jar that 
the shoe is pounding on the die. With soft rock 
they have been known to last for five months; they 





rstamp. The Brunswick’ 


are generally worn out in from four to six weeks. 
It will generally be found that the wear of the 
shoes will be from 1 1b, to 1} lb. per ton of rock 
stamped, depending upon the hardness of the rock. 
At the Douglass Mill in Dayton Canon, they last 
38 days. At the Keystone and Eureka Mills, near 
Virginia City, they last 50 to 52 days. The die is 
then worn down to the foot-plate, and the shoe is 
about an inch thick. On pure quartz they will not 
last longer than from 20 to 30 days. Steel shoes 
are coming into use. They wear about the same 
time as the best cast-iron shoes, and are therefore 
preferred to any other in many places. There is 
always an uncertainty about the quality of the 
cast-iron shoes, especially in remote districts where 
the foundries use all and any cast iron they can get. 
As the steel has to be sent to the mill, and cannot 
be cast in the vicinity, it is of more even quality, 
which seems to be its only advantage over cast 
iron, A good cast-iron shoe will do as much work 
as a steel one. 

The wear of the die is only about half as much as 
that of the shoe, and will generally amount to from 
three-fifths of a pound to a pound per ton of rock. 
It lasts from six to seven weeks, When worn to the 
foot-plate it is taken out and replaced. 

As the winters in the high elevations where these 
mills are usually built are very severe, it is necessary 
to cover the etamps with a construction which will be 
very strong, not only to resist the jar of the stamp, 
but also the winter winds. These houses are of 
unusual solidity. 

The cost of a large mill, including the house, 
engines, &c., will be not far from 700 dols. to 1000 
dols. per stamp, depending on their number, more 
for fewer and less for a larger number of batteries. 

The power used to run the battery is usually a 
high-pressure steam engine; the fuel being wood, 
which is the only fuel of these regions. The stam 
and all the other machinery connected with the 
mills are driven by belts. e amount of fuel re- 
quired to run a battery will depend upon the weight 
of the stamp. It will enuily ye found to be .22 to 
.25 of a cord of wood per stamp. Sometimes, as in 
the case of the Brunswick, Eureka, and other mills, 
in Nevada, the stamps are driven by water power 
but it not ne happens, as in the case o 
the Brunswick Mill, that the water is either too 
high in the river, in which case it backs up against 
the wheel and prevents its working, or too low 
when there is not sufficient power to run it. The mill 
men have not yet learned that water, being con- 
stantly subject to maxima and minima, is an un- 
certain power to 4g upon. The Eureka Mill, 
near Dayton, Nevada, is run by a Leffele’s turbine 
wheel of 409 nominal horse power. It is 52 in. in 
diameter, makes 160 revolutions, and consumes 
6777 cubic feet of water per minute. The flume 
which supplies it is 14 ft. wide, 5 ft. high, with 
364 ft. fall to the mile. It is three-quarters of a 
mile long, and takes the entire water of the Carson 
river during the summer. 

Accidents are generally the result of carelessness, 
and are caused by the loosening of the nuts and 
bolts, the breaking of the cam, allowing the shoe to 
get so thin as to break when the boss comes down 
upon the broken pieces, or breaking the stem, Most 
of them may be caused by the working of the shoes 
upon the dies from careless feeding, or by allowin 
the shoe to wear too thin. If the mortar is fille 
too high, since the boss is only held in the stem by 
friction, it may be that the stem will be drawn out, 
and at the next revolution it will come down upon 
the boss and either break it or batter or break the 
stem. Cams are generally broken by carelessness 
of the engineer in running the cams in the opposite 
direction, or by carelessly drawing out the fingers 
so as to let the stamp fall on to the cam; or they 
may be worn so thin from the neglect of lubrication 
as to break by their shock against the tappet. There 
are besides this a few unavoidable accidents which 
are generally confined to the stems or shoes, or the 
wearing out of the screens. The most frequent 
accident is the breaking of the stem. When it has 
been broken only once it is simply necessary to take 
it out and turn it over, both ends being tapered for 
this purpose. When it has been broken at both 
ends it must be taken out to be repaired, and anew 
stem put in. To do this the whole battery is first 
hung up on the fingers, the boss aud shoe are taken 
out from the mortar, the stem is then fastened to 
a rope or chain which is attached to a pulley, the 
tappet is then loosened and the stem removed, In 
all the best recently constructed batteries, a chain 





pulley running on a small railway is provided 
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over all the stamps. The stem is turned over, or a 
new one put in and held by the pulley, it being 
slipped through the tappet and guide boxes while 


it is still held by the rope. The boss and shoe are 
sag on the die and or four strips of wood, 
}in. wide, are put into the stem socket exactly as 


if the battery were new. The stem is then let down 
to within about 3in. of the boss, and the tappet 
keyed on in this position, and the stem with the 
= hung up upon the finger. While the whole 
f the rest of the battery remains hung up, a stri 
of wood 2$ft. long and 2 in, wide, covered wit 
leather, is placed between the cam and the tappet 
and held in one hand, while with the other the 
workman seizes the handle of the finger and pulls 
it out from under the tappet. The stem falls into 
the socket of the boss. Keeping the stick in its 
place, the workman allows this single stem to work 
until it is quite fast in the boss; he then hangs it 
up again and going below raises the shoe to its 
proper level, supporting it there, and then sets the 
tappet in its proper place. This is a delicate oper- 
ation and requires considerable skill on the part of 
the workman, for, for a certain time, the stem is 
held up by the pulley alone, and just the right time 
must be taken to set the stick under the cam. If 
the stick is not held exactly in the proper position 
it will be thrown out of the hand of the workman, 
and may result in breaking the stem. The whole 
operation of changing a stem takes about half an 
hour. In conclusion, the author begs to express his 
thanks to Mr, J. M. Scott, of the Union Iron Works, 
to the proprietors of the Miners’ Foundry of San 
Francisco, and to Mr. W. H. Patton, the designer 
and constructor of the Virginia Consolidated Mill, 
who have kindly allowed him to take tracings of 
drawings and to examine the mills which they have 
constructed. 





Brxeran State Rartways.—At the close of 1878, out 
of a total length of 5710 miles of rails (not track) on the 


Belgian State rail 2356 miles were of steel. The 
average distance ran a freight car on these lines, in 
1878, was 5947 miles ; y & passenger car, 23,104 miles ; 
and by a locomotive, 19,000 miles. 
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(For Description, see Page 343.) 


AT THE NIJNI-NOVGOROD WATER WORKS. 












AGRICULTURAL DEPRESSION FROM 
A CANADIAN VIEW. 
(Concluded from page 292) 

AND now for a moment, who were these French- 
men that founded Canada, whose descendants still 
form one-third of its population, and whose energy 
and sagacity are traceable in much of the existing 
political system? One of the mistakes committed in 
the French management of the Canadian colony, 
a mistake at least financially, and which hindered 
its growth and development, was the over care and 
attention bestowed upon the character and antece- 
dents of the emigrants who were from time to time 
sent out. Louis XIV. personally watched over and 
superintended details now left to their own natural 
working, and the letters of the intendants, and 
orders to the governors read strangely in view of the 
present disregard to the position in life, or condition 
or objects of those who leave the land of their birth 
for a new one of their adoption, A pious horror 
of Huguenots and Jansenists, and heterodox 
communities, pervaded the gubernatorial and royal 
mind, and none but those of respectability in their 
own country or recommended by the curé could 
receive any consideration in the new country. Hence 
Lower Canada came to be peopled by two classes of 
the numerous different nationalities that are trace- 
able in the composition of modern France, and 
Normandy and Brittany are the originals of nine- 
teen-twentieths of the French Canadians. The 
last of Celtic extraction cousins of the Irish, the 
former and principal portion more than brothers to 
the English. There is a marvellous parallelism 
between the Norman conquest of England and the 
English conquest of Canada, In neither case were 
the conquered driven from the country, but still 
remained as the foundation and basis of the new 
nationality ; in both, the conquerors imposed their 
own more liberal institutions on a population not 
altogether unprepared to receive them, and who 
profited by the change. Both conquests supplanted 
the feudalism of the past, liberalised and improved 
the condition of the masses, eradicated abuses that 
were already becoming intolerable, and advanced 











popular education and social progress. The Norman 
conquest of England imposed not only French man- 
ners and refinement upon ‘a country boorish and 
unpolished before, but the best families of the con- 

uerors remained in Britain, established themselves 
there, and Norman blood now flows in the veins of 
the proudest of the English aristocracy. To go 
back still further, who were these marvellous North- 
men whose long snake-like galleys, wild rovers of 
the northern seas, with a wolf for their standard, 
once ravaged the shores of France, laid siege to 
Paris, and compelled the French king to give them 
the fairest and best of his provinces in which to 
establish their home, and found there the kingdom 
of Normandy? From this as a base to conquer 
England, to give to both countries the leaders of 
its aristocracy, and from both shores to set out 
again, the great colony planters of the middle ages, 
to win, and conquer, and ple America, and lay 
deep the foundations of a New England anda New 
France beyond the setting sun of old Normandy. 
If there be any truth in the gradually accumulating 
evidence that seeks to identify the Anglo-Saxon 
race with the lost tribes of Israel that never 
returned to the Promised Land, stronger reasons 
exist to prove these roving conquerors of England, 
France, and America as the descendants of one of 
the tribes that did return from Babylon, and no 
more perfect portraiture can be given of their cha- 
racter than the dying words of their grand old 
patriarch progenitor, ‘‘ Benjamin shall raven as a 
wolf, in the morning he shall devour the prey, and 
in the evening he shall divide the spoil.” 

Nor does the origin of Lower or French Canada 
claim all that is t and generous in the founders 
of the present Dominion. The series of blunders 
that culminated in the War of Independence of the 
United States found there two parties, to one of 
whom the war was as obnoxious as it was in Great 
Britain, It is not generally remembered that at 
the breaking out of hostilities in 1776 there was 
actually a majority for the peaceable solution of the 
difficulties, and i the dismemberment of the 
empire. It is true that the proportion soon chang‘d 
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COMPOUND ENGINE (DEMENGE’S SYSTEM) AT THE NIJNI-NOVGOROD WATER WORKS. 


CONSTRUCTED BY THE COMPAGNIE DE FIVES-LILLE, ENGINEERS, PARIS. 


(For Description, see Page 343.) 
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and that the war became popular, but a stead 

stream of emigration had commenced not only bac 

across the Atlantic but to the rocky shores of Nova 
Scotia, which still remained loyal, and to the French 
of Lower Canada, who received them with kindness 
and generosity. At the conclusion of the struggle, 
the small band of Loyalists, still true to their king 
and their country, jwith little left but their honour, 
abandoned a country which they deemed to be 
tainted with treason and rebellion, and as the United 
Empire Loyalists left their homes and property to 
carve out in the then untrodden forests of Upper 
Canada the germ of a new nationality. Even here 
they were not allowed to remain in peace, and the 





unrighteous war of 1812 to 1814 plunged their new 
homes into disorder and ruin, and brought to the 
front every man who could shoulder a musket or be 
serviceable in the camp. Ungenerous and impolitic 
as this cruel war was on the part of the aggressors, 
to it more than to any other cause present Canada 
owes its strength and homogeneity ; French and Eng- 
lish side by side fought in the noble struggle of right 
against might, and together defended their com- 
mon home against the aggressions of their mutual 
oppressors. War is the parent of some good, and the 
generous affection and friendly understanding that 
sprung up between the French and English s ing 





defenders of their hearths and homes, engen by 


mutual danger, cemented by the sufferings of a 
lengthened struggle, and sealed by a common and 
qecew success, has never relaxed since that period. 

uch were the beginnings of Canadian national life, 
and such is the stern stuff which, should dangers again 
threaten, is still to be found in the descendants of 
those heroes who fought{and bled at Lundy’s Lane, 
on Queenston Heights, and in the bloody field of 
Chateauguay. Both of the great families commenced 
by a sacrifice to principle, both through a 
baptism of patriotic fire to become Canadians, and the 
welding of the two was consummated and sanctified 





by a struggle and crowned with a success as complete 
as history emblazons on her proudest page. the 
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first begionings of a national existence have been 
environed by objects so purely patriotic, if its subse- 
quent life has been fostered by men of such exalted 
motives, and if the descendants of these are true to 
their hereditary instincts, what cannot be accom- 
plished by a country so bounteously endowed, so 
abundantly blessed with every natural advantage, 
so wisely and patriotically governed? 

Such is the country that now steps into the arena 
to the assistance of British agricultural interests, 
like a stalwart scion of the old race, and with tried 
loyalty, and a record that has never been sullied, 
claims the position of a closer alliance, and having 
pissed through the period of immaturity and growth, 
sceks now a partnership in the business, and a recog- 
nised interest in the result. The position is that 
of a son, who having found the family large, and 
the old home crowded, has stepped out from the 
paternal homestead, and at some distance has 
established a new farm for himself, in no spirit of 
o ition, and with the warmest affection for the 
old home and those who have sanctified it with their 
memories, In the world’s battle both have done 
well, perhaps all the better for the separation, both 
have increased, and the elders especially have grown 
enormously wealthy. But the old acres penned 
round with towns and mines and factories have 
acquired a new value by the progressive improve- 
ments that have been introduced, which pay better 
than farming, employ a greater number of hands, 
and are gradually making inroads upon the former 
fields, cutting them up for building lots and villa 
residences, for roads and railways, enhancing their 
value it is true, but depriving some of the children 
of their means of obtaining their living, and making 
all tributary to a foreign country for the food which 
formerly they raised in abundance, and even had 
some residue for sale. The Canadian son now comes 
to the rescue, points out to those whose interests are 
threatened by the absorption of their farming area, 
the immense territory that he has acquired, and 
offers them his broad acres and still available domains. 
Let the old land be swallowed up in the changing 
employments, the desired improvements, the charm- 
ing residences with their lawns and pleasure grounds, 
let those who have the means surround themselves 
with every comfort and convenience that their 
wealth can procure. The land is worth more for 
these purposes than as a farm, and let the wheat 
grow and the grass flourish where there is more 
room, and the land less valuable, and let the cattle 
roam where the fields are wider, and where nature 
in her teeming abundance spreads for them a 
spontaneous repast. ‘There is an advantage for both 
those that remove and those that remain behind. 
‘The one will have more room and comfort to main- 
tain and increase the growing paterval prosperity, 
whilst those who leave to still cultivate on British 
soil the food for the whole family will find-in the 
new situation advantages they little dreamed of, 
more money in return for their labour, more freedom 
in their avocations, and the proud gratification of 
owning the land their daily labour rapidly enhances 
in value. 

The time has come when the farming land of Great 
Britian to be profitable will require on the part of 
its owners the full value of every man’s time that 
lives upon its produce; agriculture to insure a 
financial return must be conducted upon more 
economical and commercial principles, and like all 
other forms of business the more strictly each detail 
is elaborated, the more satisfactory will be the 
result, The manufacturer who should delegate to a 
dozen or a score of irresponsible middlemen the 
management of his establishment would fail, and it 
is precisely the want of uniform good business 
management, impossible to obtain under the present 
system of tenant farming, that has damaged the 
»osition of numbers of valuable estates. The thrift- 
feos tenant stands in the way of his better-disposed 
neighbour, the neglected field spreads the seeds of 
noxious plants over the adjoining land, and the 
moral a of idleness and unconcern infects 
all more or less in the vicinity. The only benefits 
that can be fairly urged for the de'egation of the 
farm management to tenants is the insurance of a 
certain income, and the less rigorous necessity for 

ersonal supervision on the part of the proprietors. 
fe is precisely this farce of insurance that has 
broken down before the force of foreign competition, 
and it is the necessity for strict supervision of every 
detail that is essential to the prosperity of agricul- 
ture. The more valuable the fand becomes the 


ter necessity exists for the most minute con- 


stricter should be the accountability of every eres 
tion to the owner himself. The experience of this 
country already shows that the size of a farm has 
little to do with the difficulty of its management, 
There are already some very | and very 
prosperous farms in Manitoba One of them, 
3500 acres in extent, raised last season from the 
portion under — 42,000 bushels of wheat and 
9000 bushels of other cereals, the machinery used 
being forty ploughs, sixteen seeders, forty harrows, 
sixteen harvesters, three steam thrashers, and three 
portable engines, Another new farm contains 6000 
acres, of which 5600 acres were under crop for 
the recent harvest. The largest farm in Canada 
contains 39,000 acres, having a frontage of four 
miles on the Red River. Over 4000 acres were in 
crop last year, and produced 100,000 bushels of 
cereals, 2000 bushels of potatoes, and 1200 tons of 
hay. This season the crop has been doubled. 

With the past experience of England and France 
before them, with the different forms of land tenure 
which had been established in different provinces, 
with the successful working of the municipal institu- 
tions of Upper Canada, itself an improvement on 
the models of New York and New England, to 
guide them, the Government of the Dominion have 
elaborated for the satisfactory settlement of the new 
North-West perhaps as perfect a system as has been 
yet introduced for the management and ownership 
of the land. ‘Townships laid out in squares, six miles 
each way on long base roads running parallel to the 
lines of latitude, are intended when they have 
acquired a certain population to be self-governed 
municipalities for local purposes, These townships, 
divided in 36 square sections, each a mile in area, 
are again subdivided into quarter sections of 160 
acres each, all uniformly numbered, so that any 
number in one section bears exactly the same relative 
position to another in all. A certain number of 
these townships form a county, whose repre- 
sentatives meet in each province for the political 
government of its internal affairs ; another set of re- 

resentatives foreach province meeting in thegeneral 

arliament at Ottawa for the joint administration 
of the whole. The terms upon which the land is 
obtainable are framed upon the most liberal basis. 
There is a Homestead Act under which the settler 
is treated still more liberally than in the United 
States. About 2/. secures his title to 160 acres 
under the sole condition of residence for three 
years, and making some moderate improvement in 
the land. For 4s. per acre after this he can secure 
the adjoining quarter section, and thus own 320 
acres easily made after the first start from the land 
itself. For larger blocks and special cases the most 
liberal encouragement is held out, and the numbers 
that are daily pouring into this noble province of 
Manitobah show to what an extent this is appre- 
ciated. Winnipeg, ten years sinve, the name of a 
lonely lake in connexion with Arctic wanderings, is 
now a capital city of nearly 10,000 inhabitants in 
the centre of a smiling district already well de- 
veloped. Within the last twelve months 63,000 
homestead and pre-emption rights have been taken 
out, over 3,000,000 bushels of wheat were raised 
last year in the two valleys whose waters unite at 
the capital, whilst the land broken and ready for 
cropping last spring is said to be over 300,000 acres, 
from which over 5,000,000 bushels of wheat alone 
were expected. From the Assimboine river across 
the country from ]2 to 20 miles wide to Lake 
Manitobah is already one long wheatfield, and away up 
the Saskatchewan hundreds of miles to the north- 
west of this, thriving villages and smiling farms are 
rapidly becoming numerous. Already the American 
system of railways has reached the international 
boundary, and the first instalment of the Canadian 
Pacific connecting this with Winnipeg is open for 
traffic. About 700 miles more of this great trunk 
line are under active construction, connecting the 
heart of Manitobah with the steamboat navigation 
of the Great Lakes and the St. Lawrence, and 2000 
miles more of Government and private railways are 
surveyed, and will shortly be placed under contract, 
Nor have the interests of education been forgotten 
in framing the regulations of this new vast domain, 
and sucha wise and liberal provision has been made 
that whilst no man need be over three miles from a 
public school-house, not only is a good common 
school education provided free for every child in 
the land, but the high schools are opened, and a 
university education offered free to every claimant, 
where for the first time such a provision has been 
made, that a boy may pass through every step of 


or divinity without the expenditure by his parents 
of a single farthing for the whole. 

Well may people flock to a land which promises 
such golden rewards, and offers such social advan- 
tages. The experience of farmers already establishes 
the fact that land can be cultivated here in the best 
manner, cropped with grain, and harvested at 2/. 
sterling per acre, and will return for this 30 
bushels of wheat, which at present prices will leave 
at the farm a profit of from 30s. to 2/. per acre. A 
farm of 10,240 acres, four miles square, of which 
5624 acres were under cultivation, last year pro- 
duced 135,698 bushels of grain, of which nearly 
112,000 bushels were of wheat, yielding an actual 
profit of over 10,000/. sterling, and such a propor. 
tionate return may be expected by all the farmers 
now rapidly settling throughout these wide domains, 
Nor to accomplish this is the new-comer to Canada 
called upon to resign the comforts of a home, and 
to live the life of an outcastin the bush. The towns 
and cities are not one whit behind those similarly 
placed and peopled in England ; the houses are as 
comfortable and as convenient, the streetsare wider 
and straighter, but just as gay, the footways and 
sidewalks as crowded with people, possibly as a rule 
better dressed, the markets are as well supplied, the 
churches as well built, more commodious, and more 
numerous, the school-houses and collegiate esta- 
blishments are certainly of a higher order, and the 
best education is infinitely cheaper. Society may be 
obtained that will not discredit the most fastidious 
or noble of the whole world; the daughter of our 
Queen has not been ex to annoyance, either 
from impertinence on the one hand, or backwoods 
boorishness on the other, and the gentility that 
transports itself either to the more mature provinces 
of the older parts of Canada, or the new districts 
of the North-West, may have as noble and as happy 
a future to look forward to, as worthy and exalted 
a position to attain, as grand and honourable a des- 
tiny to carve out as anything offering in the crowded 
arenas of the older world. 

It is difficult to forecast the future of this wide 
extended country. In the course of a very few 
years Canada must equal if not surpass the old 
country, at least in population, and the vast re- 
sources must in other respects besides size make 
this before many years have elapsed the Greater 
Britain of the two, The population of the United 
States increased in ten years, between 1850 and 1860, 
from 23,191,876 to 31,429,891, and the ratio of 
increase in population in Canada has of late years 
exceeded that of the older republic. The popula- 
tion of Canada, now about 5,000,000, at the same 
ratio of increase will be 40 millions in 60 years, and 
agencies are now at work to promote the immigra- 
tion and settlement of this country to an extent that 
has neyer been experienced elsewhere, In the life- 
time of those now ripening to manhood Canada must 
in population outstrip the old home, but she seeks 
not to sunder the old ties, she asks for no separa- 
tion from old relationship and old memories; she 
would still be a loyal daughter to the mother 
country that has passed through so many perils, 
lived through so many difficulties, known so many 
hard experiences; and: she would willingly share 
her burdens, work with her to the best of her 
—T in the noble destiny that awaits them both, 
and if needs be bear her proportion of the defence 
of the old bulwark of liberty in Europe against the 
attacks of herenemies. Nay more, Canada proposes 
no change in her mercantile or political relationship 
with any other nation, that militates in any way 
against the interests of the old home. That her 
business, her progress, her manufactures will and 
ought to increase with every other development 
no reasonable thinker wil: deny, but this expan- 
sion is no detriment, certainly no menace to Eng- 
land. There will be no doubt largely-increased 
importations from Canada into the older country, 
especially of bread stuffs and raw materials, her 
agricultural productions will disturb, possibly for 
a time injure, the landed interests at home, some 
branches of manufactures will spring up that can be 
done better and cheaper here, those connected with 
the produce of the field, the forest, or the fisheries 
for instance, and it is by no means unlikely 
that some varieties of trade may be transplanted 
here that had been established as a monopoly at 
home before. Such changes have ever taken place, 
and always will; the migration of commerce as well 
as of population has ever been westward, and the 
centres of industry and trade have ever tended 
towards the setting sun. But the present or pro- 
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in the fealty and love which she owes to the old 
ancestral home, and pro s no opposition to or 
removal from the mother land of anything, but what 
is for the mutual comfort and advantage and con- 
venience of both. It is true she opens wide her 

rtals, and invites to her fertile fields, and still un- 
developed mines the labourer and farmer, the toiler 
and worker of England, but she asks them not in 
their new abode to give up one particle of their 
home feeling or their old eee, she expects 
them to still call themselves, still be, British subjects, 
and still to live with the old flag proudly floating 
over their heads. The great heart of the empire 
whose pulsations govern the whole, the wealth which 
diffused over this western world is even now galva- 
nisinginto existence its hidden resources, and unlock- 
ing the treasures of its prairies, its forests, and its 
mines, thegreat centre of its commerce from which all 
is disseminated, to which all tends, the market which 
Canada aims principally to supply, and from which 
she hopes'in return to draw her own wants and 
luxuries, and the supreme head of her Government, 
her liberties, and her laws will still be in that island 
home from which most of her children are proud to 
have descended. 








THE REMOVAL OF RIVER BARS BY 
INDUCED TIDAL SCOUR. 
By I. J. Mann, C.E. 
(Concluded from page 411, vol. xwiw.) 

Tue varying height of the tidal wave, and the 
differences in the velocities of the currents produced 
thereby, are almost entirely governed by the depth, 
the irregularity of the bottom, and the contour of 
the coast line. 

In mid-ocean, as at St. Helena and Ascension, 
the rise of springs does not exceed from 2 ft. to 
3 ft., and the produced current is barely perceptible. 
On the other hand, in situations where the gradual 
approach of the shores and the shoaling of the 
bottom favour concentration, the tides rise to a 
considerable height, as in the Bay of Fundy, where 
there is a rise of over 50 ft. at springs, and at times 
considerably more. A vessel having grounded there 
during the night at high water on a sunken rock, 
the crew were astonished to find themselves at day- 
break looking down a precipice into the water far 
below.* 

The same concentration takes place in the estuaries 
of some of the large rivers and is well marked in 
the Amazon, Hooghly, Garonne, &c. Probably the 
greatest natural velocity produced by the tide is to 
be found in the River Tsientang, in China, where 
the tidal water in its passage up the river runs at 
the rate of about 25 miles per hour. 

In our own seas and rivers we have perhaps a 
greater variety of tidal phenomena than is found in 
any equal area elsewhere. In the Bristol Channel 
springs rise 40 ft., while off the coast of Arklow 
there is little or no rise. In the Pentland Firth 
the current reaches a velocity of over eleven miles 
- hour, and between Carlingford and the Isle of 

an there is no perceptible tidal current, The 
disturbance caused by comparatively trifling in- 
equalities of the bottom is propagated through 
considerable depths to the surface. Shoal spots 
have been detected by the surface ripple in a 
ro of 47 fathoms; on the North Shoal off the 
Orkneys, where the depth is 30 fathoms, and even 
when the tidal stream is moving at only one mile 
wi hour, inequalities of from 10 ft. to 15 ft. in 

eight are readily distinguishable in this way.+ 
Independently of their bearing on the question of 
scour, these facts are found useful in the selec- 
tion of suitable discharging ground, when as is now 
commonly the case, dredged material is deposited at 
sea in comparatively moderate depths, any approach 
to the production of broken water in the fairway or 
offing being undesirable. 

In bar improvement works the relative efficiency 
of springs and neaps may be taken under ordinary 
circumstances as proportionate to the range. On 
the coasts of the British Islands the average rise of 
neap tides is about three-fourths that of springs, 
the extremes being found at Tiree Island on the 
west coast of Scotland, and Red Bay on the north. 
east coast of Ireland; at the former place neap rise 
is half that of springs, and at the latter both springs 
and neaps rise to the same height. 

The scouring power of a current is, ceteris paribus, 
proportionate to its velocity ; the latter, however, in 


* Herschel’s Phys. Geog., 1875 edition, p. 69. 
+ Admiralty Tide Tables, page 116. 











the case of bar improvement is limited to that which 
will not injuriously interfere with navigation. It 
has been remarked with reference to allowing a 
comparatively high velocity to occur at the period 
of half ebb when the speed of the current is usually 
at its maximum, that sailing vessels could enter at or 
near high water as there was then little or no cur- 
rent, It should be remembered, however, that if 
the entrance of such vessels were thus limited to the 
time of slack water, the great object to be obtained, 
namely, that of allowing vessels to enter and leave 
at all or nearly all states of the tide, would to a 
great extent be frustrated. 

For this reason it appears desirable that at 
harbour entrances the maximum velocity of the 
current should not exceed about four miles per 
hour, which in most instances will probably be 
found sufficient for scouring purposes. Currents 
should be regarded as producing transferrence of 
material in two ways, namely, by carrying it clear 
of the bottom while in suspension, and by forcing it 
along the bottom with a combined pushing and rolling 
motion. 

The capability of running water to hold material 
in suspension is attributed by Mr. Ellet to the 
different velocity of each stratum, which causes the 
suspended particles to be acted upon by unequal 
forces on opposite sides. The current velocities 
required to move sand, gravel, &c., determined ex- 
perimentally by Beardmore and others, are, of course, 
much below those n in practice, the material 
acted upon having not merely to be ‘‘ just moved,” 
but to be transported with all consistent rapidity 
into deep water as far removed from its origi pe 
tion as possible, M. Bergeron states that sand re- 
mains in suspension in any current having a velocity 
of over 24 ft. per second, which is less than two 
miles per hour; the quality of the sand is not men- 
tioned.* 

As it is sometimes desirable to determine the 
quantity and quality of the material held in —— 
sion by tidal water in the neighbourhood of har- 
bours, a short description of the method adopted by 
the author may perhaps be found useful. A cylin- 
drical sheet-iron vessel, capable of containing ten 
gallons, and having an = pats pe 2 in. in diameter in its 
upper end, was weighted and attached to a thin rope, 
so as to sink when empty; the aperture was closed 
by a short wooden plug with a shoulder to prevent 
undue tightening under pressure, a piece of # in. 
round iron about 18 in. long was driven into the plug, 
and to this was attached a strong cord which, by an 
oblique pull, enabled the plug to be removed, and 
the vessel filled at any moderate depth below the 
surface. The sample thus obtained was allowed to 
remain undisturbed for forty-eight hours or longer 
when convenient, the water was then drawn off by a 
syphon to within about 2 in. from the bottom—this 
residue was well agitated and transferred into a ver- 
tical lead tube about 5 ft. long and 2} in. in diameter, 
the tube being furnished with two small plugs, one 
at the bottom, the other 3in. higher ; after standing 
for forty-eight hours or longer, the upper plug was 
withdrawn, and the water above it allowed to flow 
off, the remaining portion after agitation was then 
drawn off by removing the lower plug, filtered, and 
the filtrate weighed. The samples obtained in calm 
weather in the vicinity of Dublin Bar yielded an 
extremely fine alluvium, which soiled the , and 
when examined ee was found in many 
instances to contain a large ange: of what 
appeared to be minute fragments of coal, the 
presence of which was doubtless due to the uncon- 
sumed particles emitted by passing steamers. 

The employment of steam dredgers in the deepen- 
ing of bars is generally attended with so much risk 
and expense, and the times at which the weather 
will permit them to be worked are so limited, that 
but little assistance can be expected from this source. 

ces, however, are not wanting in which dredg- 
ing operations have been of considerable service 
both directly and indirectly. 

If for example the dredging is conducted in fine 
sand, and while a strong ebb current is running, it 
will generally be found that the disturbance of the 


bottom by the dredge buckets enables the current 


to carry off large quantities of the finer sand, &c. 
Scour has also been considerably increased by dredg- 
ing away irregularities of the bottom, so as to give 
the current a free run. Dredging can be ss 
most advantageously in the deepening, widenin 

(when necessary), and straightening of the pare | 
portion of a river channel near the entrance, so as 
to give to the ebb current before leaving the harbour, 


* Min. Proc. Inst. C.E., vol. viii, part 4. 





voluine and direction, on both of which depends 
its subsequent efficiency. 

The relative value of tidal and upland water for 
scouring purposes has been frequently discussed ; in 
the majority of cases, however, when fresh and salt 
water are both present, it seems evident that the 
former can have little or no direct scouring power, for 
owing to its specific gravity it is always uppermost, 
and prevented from coming into contact with the 
bottom by the heavier sea water beneath, In the 
tidal portion of almost any river the fresh water can 
be seen running down while the flood tide is forci 
its way up along the bottom. This has been foun 
to occur even in such an extreme case as the 
Mississippi, where the volume of upland water is 
very great and the rise of tide extremely small. 





PUMPING ENGINES AT NIJNI-NOVGOROD. 

We give on pages 340 and 341 of the present number 
engravings showing the pumping machinery employed for 
furnishing the water supply to Nijni-Novgorod, this 
machinery being characterised by several special features 
of interest. In carrying out the Nijni-Novgorod water 
supply the district government stipulated that two groups 
of engines, pumps, and boilers should be provided, these 
groups of pumping machinery being arranged so that they 
could be worked either together or independently, and 
each being capable of raising to a height of 420 ft., 812,000 
gallons per twenty-four hours on regular work, while 
the delivery of 1,218,000 gallons in the same time on 
exceptional occasions was to be provided for. It was 
further required that the supply of 812,000 gallons per 
twenty-four hours should be capable of being reduced 
one-third without involving the working of the engines 
under uneconomical conditions. The water used for 
the supply of Nijni-Novgorod is, as a rule, furnished 
by springs in the neighbouring mountains, these being 
drained into a low level reservoir from which the water 
is pumped up to a high level reservoir which supplies 
the pipes leading through the town. seasons, 
however, it is necessary to draw a supply from the river, 
the level of which is 46 ft. below the floor of the engine 
room, the water so obtained from the river being filtered 
before being delivered for use. The pumping engine 
house is situated at a horizontal distance of about 740 ft. 
from the high level reservoir above mentioned, the 
pumps being connected with the reservoir by two lines 
of pipes 11.8lin. in diameter, arranged so that either 
pipe may be made to receive the discharge of both sets 
of pumps. The contents of the reservoir is 1,540,000 
gallons. For the purpose of dealing with fires in the 
highest part of the town, the local authorities stipulated 
also that there should be provided at the upper reservoir 
a stand-pipe arranged in connexion with the delivery 
mains so that the pressure in the latter can when desired 
be increased by a head of 12 metres (389 ft. 4 in.). 

To fulfil the conditions above stated, M. mn, the 
concessionaire to whom the carrying out of the water 
supply was entrusted, decided upon providing for the 
main pumping power engines and boilers on the Demenge 
system, these engines driving Greindl rotary pumps ; 
while to raise the water from the river he provided a 
supplementary Greindl pump capable of po from 
550 to 600 gallons of water per minute into the filters, 
this pump being sunk in a well about 26 ft. below the 
engine-room floor, and being capable of being driven by 
either of the main engines 

In our engravings, Fig. 1, on page 840, shows the 
general arrangement of the engines, pumps, and 
boilers, while Figs. 2, 3 and 4, on page 841, show 
the engines to a larger scale, From Fig. 1, the 
general arrangement of the engines and pumps, with 
the pipe connexions, will be readily understood. Hach 
pump when working at 110 revolutions minute, is 
capable of raising to a height of 420ft., 790,000 gallons 
per day of twenty-four hours, and each draws its supply 
from the pump-well through an independent suction 
pipe. The delivery pipes, however, are connected as 
shown, and it will be seen that by means of the four 
sluice valves provided, either or both of the pumps may 
be made to discharge into either of the delivery mains. 

The ines are, as we have already stated, con- 
structed on the Demenge system, an arrangement by 
which we had something to say about a year ago, when 
we described M. Demenge’s portable engine (vide page 
838 of our twenty-eighth volume). Each engine drives 
the corresponding pump direct, the engine crankshaft 
being connected by an Oldham coupling to the spindle 
of the pump. The engines are of the compound condens- 
ing type, and each is capable of developing 160 horse 
wer a8 &@ maximum, the most economical load, how- 
ever, being about 100 horse power. The normal speed 
for the delivery of 812,000 gallons per day is 120 revo- 
lutions, but this speed can without inconvenience be 
either increased or diminished by one-third. 

ag ay to Figs. 8 and 4, it will be seen that each 
engine has a couple of single-acting cylin - 
tively 17.3 in. and 31.5in. in diameter ae the casks tone 
15.75 in. The pistons are very deep, and are coupled by 
short rods to crossheads or plungers working in cylin- 





drical guides. From these crossheads the connecting 
rods are led off to the crankshaft placed between the 
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BROSSMANN’S ROCK DRILL AT THE DUSSELDORF EXHIBITION. 
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cylinders, the connecting rod being always in compres- 
sion, as we shall explein hereafter. The low-pressure 
cylinder is steam jacketted, but the high-pressure cylinder 
is not. With a view to reduce the internal condensation 
in the cylinders, the cylinder covers and the pistons on the 
steam side are faced with lead, which has a much lower 
specific heat than cast iron. On its way from the high 
to the low-pressure cylinder the steam traverses a re- 
heater contig of a steam jacketted pi The water 
of condensation from this re-heater, as also that drained 
from the steam jacket and from the separator placed on 
the main steam pipe, is returned to the boilers by a 
special pump not shown in our engravings. 

The arrangement of the valves will be readily under- 
stood from Fig. 4, from which it will be seen that both 
the cylinders are provided with expansion valves on the 
back of the main slides, that of the high-pressure 
cylinder being adjustable by hand. The speed of the 
engines is controlled by a governor acting on a throttle 
valve, this governor being of a very sensitive type 
designed by M. Demenge. 

We have said that the connecting rods are always in 
compression, but in a single acting condensing engine 
expanding below the pressure of the atmosphere this, of 
course, would not be the case if the outer side of the 
piston were exposed to atmospheric pressure. In his 
non-condensing engines M. Demenge leaves the space 
between the two cylinders open to the air, but in his 
condensing engines, such as that we are now describing, 
this space is hermetically closed and a vacuum is main- 
tained in it by a connexion with the condenser, the absolute 
pressure in the casing being only about one-tenth of an 
atmosphere. The crankshaft is fitted with stuffing 
boxes where it passes through the sides of the casing. 

The exhaust pipe from the low-pressure cylinder is 
fitted with an arrangement of valves, shown in Fig. 3, 
which enables the steam to be disch: either into the 
condenser or into the atmosphere. Fig. 3 also shows 
clearly the arrangement of the condenser and air pump. 
The latter is 15.75 in. in diameter, and of the same 
stroke, it being worked by a rod coupled to the low- 
pressure piston. It is single acting and has but a single 
valve, namely, that at its outer end opening into the hot 
well. The action is as follows. Supposing the air pump 
piston to be at the outer end of its stroke, then as it 
moves towards the crankshaft a vacu1m will be formed 
between it and the valve just mentioned ; this vacuum 
increasing until the air pump piston passes over the 
openings shown in the sides of the cylinder. As soon 


as these ports are passed, the air and water from the 
condenser rush into the air pump cylinder, to be expelled 
during the next outward stroke of the piston, The feed- 
pump—which draws direct from the condenser and not 
from the hot well as usual—is constructed on the same 
principle as the air pump, as will be seen from Fig. 3. 








The Nijni Novgorod engines are supplied with steam 
by three of M. Demenge’s boilers, of the type which we 
described in connexion with his portable engine already 
referred to,* the boilers at Nijni Novgorod, however, 
being set in brickwork, and the products of combustion 
being allowed to act on their outer surfaces before being 
led off to the chimney. Each boiler has 592 square feet 
of internal and 807 square feet of total heating surface. 
In ordinary work two boilers are employed to drive one 
engine and pump, but the two engines can be driven 
simultaneously by the three boilers. 





BROSSMANN’S ROCK DRILL, 

Brossmann’s rock drill, of which we annex illustrations, 
belongs to that class of rock drills in which automatic 
action of all parts has not so much been aimed at as 
simplicity of construction combined with the fewest 
possible number of working details. These points make 
this class of rock drill a suitable tool in the hands of 
unskilled labourers, and in very dirty rough workings ; 
it has, however, the disadvantage of consuming more 
air for the same amount of work done than some other 
more perfect but consequent)y more complicated systems. 
Referring to our engravings above, Fig. 1 is a longi- 
tudinal section; Fig. 2 a plan, partly in section; Fig. 3 
a transverse section taken partly on the line A, B,C, D, 
and partly on the line GH, I K, Fig. 1; while Fig. 4 is 
a transverse section on the line EF, Fig.1. In these 
views, a represents the piston cast in one with its piston 
rod, which at 5 is bored out to receive the drill. The 
valve e with its two reversing pistons ff is operated 
by compressed air, the action being as follows: The air 
enters through the pipe c, and in the position shown in 
Fig. 1 passes at once to the left end of the piston, moving 
the latter towards the right. As soon as the piston passes 
the opening A, air enters behind the reversing piston 
on the left, throwing this over to the right, and thus 
admitting air to the front end of the main piston, while 
the back is put in communication with the exhaust 
passage d, The stoppers gg serve to set the valve in 

its proper position to start the rock drill. 
© give a rotary action to the drill on its back move- 
ment only, ratchet arrangements are provided, both atthe 
front and at the back end of the cylinder, the former to 
give the rotary motion on the return stroke, the latter to 
prevent it on the forward stroke. The piston rod has 
eut on its surface four flat faces forming a very long 
threaded screw which slides in a nut formed by the 
ratchet wheel i; on the forward stroke this will turn as 
the piston rod passes through it, but on the return stroke 
it is held by the pawl &, causing the piston rod and drill 
to turn. is action is sssisted by the nuti in the 
cylinder, this nut being held by the air pressure against 








* Vide ENGINEERING, vol. xxviii., pages 338 and 340. 















the surface of the leather king s, so that but little 
wear takes place on the ratchet and pawl. Since, how- 
ever, the nuti might get set fast and thus cause the 
drill to turn also on its forward stroke, a second ratchet 
arrangement is provided at the back end. A disc / 
forged in one with a flat bar m—see Figs. 1 and 3—enters 
the piston from the back, and while on the forward stroke 
the pawl r and ratchet wheel g assisted again by friction 
of the packing s against the Size {prevent any turning, 
the whole is free to turn as acted upon by the arrange- 
ment at the other end on its return stroke, The drill is 
fed up to its work by means of a spindle n, worked by 
hand, the whole cylinder moving forward away from the 
carriage to which it is secured in addition by a rodo 
passing through the lugs p. Of this carriage we intend 
to _ illustrations at some future date in connexion 
with another system of rock drill also made by the 
Maschinenfabrik Humboldt. 


COMPOUND MARINE ENGINE. 

WE publish on the opposite page engravings of a neat 
little compound screw engine, of the usual inverted type, 
constructed by Messrs. Escher and Wyss, of Ziirich. 
Fig. 1 shows a front view of the engine, Fig. 2 an ond 
view, and Fig. 3 a plan with section through the cylinders. 
The cylinders are 8.26 in. and 13.78 in. in diameter 
respectively, and 9.84 in. stroke, the ratio between the 
cylinder areas being thus 2.78 to 1. Ordinary slides are 
used, placed outside the two cylinders, and held up 
against the valve faces merely by springs. The space 
round the high-pressure cylinder is made into an inter- 
mediate receiver, but as the cylinder is not otherwise 
jacketted this results in the small cylinder being jacketted 
by its own exhaust steam. The steam stop valve is 
placed in the upper part of the high-pressure valve 
chest, and below it will be noticed a valve for admitting 
boiler steam direct to the low-pressure cylinder for con- 
venience in starting. The cylinders are carried on cast- 
iron standards, of which the two front (port) ones are 
cast in one piece, and the two back ones (also in one 
piece) have the condenser and air pump chamber cast 
with them. The air, feed, and bilge pumps are worked 
by levers in the usual way, the condenser being placed 
beside the air pump. The injection cock is placed right 
on the top of the condenser, and worked as shown, The 
double bar type of link is used for the reversing gear, 
the reversing lever of the high-pressure link being, how- 
ever, fitted with a screw and handwheel, by means of 
which it can be linked up separately, so as to alter the 
ratio of expansion. A solid double throw crankshaft is 
used (the cranks being at right angles), and the position 
of the eccentrics at the ends of the ome! wage A the 
use of a long middle bearing. e design of these 
engin 06 Waly neat, and the workmanship, as usual in 
the case of Messrs. Escher and Wyss, excellent. 
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COMPOUND MARINE ENGINES. 


CONSTRUCTED BY MESSRS. ESCHER, WYSS, AND COMPANY, ENGINEERS, ZURICH. 





(For Description, see opposite Page.) 
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PATENTS. disgrace to our Patent Office. I believe I am correct in 


To THE EDITOR oF ENGINEERING. 
Sir,—The thanks of the profession generally, and more 
especially of mechanical engineers and those interested in 
patents, are due to you for the very comprehensive illus- 
trated patent record, now forming part of your paper. 
That this very useful and necessary information should, 
however, ke left to your private enterprise to supply is a 





stating that the profit arising from fees, &c., last year 
amounted to 144,2301. ; this clearly proves that patentees 
at present pay far higher fees than are necessary, and it is 
surely not asking too much that the Patent should 
issue their journal in a form similar to that so successfully 
adopted by you. 

We have hitherto had too much cry and too little wool 





as to patent law reform; I, myself, think there would not 
be much to complain of, if only the existing law was 
carried out, and I do not propose to discuss this mays 
subject now. But, in reading = article of October 1, 
announcing this new feature in ENGINEERING, it occurred 
to me that you would place your readers under still further 
obligations, were you to allow a suitably prepared petition, 
asking that this additional information be embodied in the 
Patent Commissioners’ Journal, to be placed in your office 
for signature. The exact form of this could be decided on 
afterwards, but I would suggest that it simply asks, 
through Parliament if necessary, that the Patent Office 
authorities — their jo by properly illustratin 
it. Should it be necessary to petition Parliament, it cou! 
not be done through a better member than Mr. Howard, 
M.P., and from his previous utterances I think we could 
rely upon his valuable support. I should propose that the 
petition asks this one concession only, excepting, of course, 
that when the patent authorities do it, they should publish 
every principal drawing contained in the specifications and 
with a brief description, but the details can be discussed at 
a later period. Should this a po meet your ~ po 
I am sure you will receive plenty of suggestions, and I hope 
that this idea may receive your support. Even supposin 
that the Patent Office undertook this work, I do not thi 
that it would necessarily follow that your illustrated record 
need be given up, but you would then probably be justified 
in giving less of your valuable space to it, and if the present 
excellence of your illustrations is maintained, your example 
may assist in obtaining for patentees better drawings in 
our patent specifications. 
Yours very truly, 
Ratru Hart TWEDDELL. 
14, Delahay-street, Westminster, W.C., 
October 20, 1880. 

[We shall be happy to receive further communications 

respecting the suggestion made by Mr. Tweddell.— Eb. E.] 





To THE EDITOR oF ENGINEERING. 

Sir,—If your correspondent, an ‘‘ Inquirer,” had 
justified his name, he would very readily have ascertained 
that the special staff of clerks which was added a few 
years ago to the Patent Office was intended, in the first 
instance at all events, to prepare fresh indexes to the old 
law specifications, and not to bring the classified abridg- 
ments down to date. He would also have ascertained that 
the classified abridgments are — brought down to date, 
several series of them being published and advertised. The 
Patent Office, like most other public departments, would 
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be all the better for a little stirring up; but this sort of 
reckless fault-finding does more harm than good. If 
authorities could be induced to follow your example by 
illustrating their abridgments, they would more than double 
their value. No one can know than yourself and 
your readers that in nine cases out of ten a verbal descrip- 
tion of any mechanical invention is pretty nearly unin- 
telligible without a drawing, and it is a pity that the 
Patent Office will not follow the example of America and 
some of our own colonies by doing what they might so 
easily do, viz., publish reduced fac-similes of some of the 
drawings attached to specifications. Our Patent Office, a 
many years ago now, set the example of reform ; but 
ey have long since been outstrip: by the offices of 
other countries. Surely, what a private ay ony can do, 
and finds it worth while to do, should easil done by a 
Government d nt with a revenue such as that earned 
by the Patent Office. 
I am, Sir, your obedient servant, 
October 20, 1880, H. T. W. 





THE PHUTOPHONE. 
To THe Epiror oF ENGINEERING. : 

Si1r,—The recent discoveries of Professor Bell with 
regard to the susceptibility of selenium and other sub- 
stances to the vibration of a beam of light, and first I 
believe published by you, called my attention to an essay 
once written by myself as to whether light, heat, and 
sound were modifications of our natu force. My 

ment was that the difference between the one and the 
other consisted solely in the speed of vibration. Thus 
the lowest audible sound vibrates about sixteen times per 
second, the highest 8200, or a range of nine octaves, the 
difference of an octave higher or lower-meaning a double 
or a half number of vibrations in the same space of time. 
Were our ears capable of receiving vibrations of a higher 
rate we could hear sounds at present inaudible to us, and 
similarly our eyes if capable of being acted upon by fewer 
vibrations than about 400 billions would see what is at 
present only known as heat. 

Visible or rather visual rays vibrate from about 400 
billions per second for the red rays, to about 800 billions for 
the extreme violet. Beyond this at the red end we get 
heat rays non-visual, and at the violet end the actinic, also 
non-visual rays. Thus the visual rays are all comprii 
in one octave, which is, assuming light and sound to be of 
the same natare, about 42 octaves above the middle C of a 

ianoforte (I believe this is on the authority of Herschel). 

Yow selenium, as other substances, is of course capable 
of being set in vibration by ordinary sound vibrations, but 
is not susceptible to the enormously rapid vibration of 
light. How then is it susceptible to a vibrating beam ? 

y theory of this is, that by dividing the normal number 
of vibrations per second of light into groups by the use of a 
suitable apparatus we reduce what I term the atomic 
vibration into molecular vibration, each group of mole- 
cular vibraticns being thus capable of setting up atomic 
vibration in the selenium, and thus producing sound by 
the combination of the atomic vibration of light with the 
mechanical vibration of the apparatus used. 

Thus, take a ray of light with a speed of vibration of 
400 billions. Divide this by 8000, the vibratory speed 
(assumed) of the selenium, and the result, 50,000 millions, 
would be the number of atomic vibrations of light gathered 
together into each of the 8000 molecular vibrations sent 
forward by the vibratory apparatus in one second of time. 
To illustrate my meaning by a mechanical parallel. Suppose 
a mass 2 impinged upon by a smaller mass y, insufficient 
to cause any alteration in position of «. Suppose a series 
of y's impinging at the same s at intervals of one 
second. There would still be no movement of z. Alter the 
arrangement and cause ten of mass y to impinge simul- 
taneoasly upon « at every ten seconds. Then in 100 seconds’ 
time we should have the same number of mass y impinging 
on #, but in the first case there would be no movement of 
#, and in the second case there would be by the uni 
impulses of ten y’s at longer intervals, an alteration in 
position of « through their combined energy. This, I take 
it, is the case with the vibrating light whose normal 
vibrations are too fine and rapid to influence the gross 
atoms of selenium, but when collected into companies 
possess the power by reason of their combined energy, this 
molecular vibration moreover corresponding in s with 
the atomic vibration of the gross selenium. The fact, 
moreover, of non-visual rays having been found to be pro- 
ductive of the same effect seengihens the supposition. 
Thus we see that combined light and heat rays produce 
the same effect as normal uncombined sound waves. Is 
it not possible to direct a vibratory beam of light upon the 
very drum of the ear, and thus to hear directly and without 
the a of vibrating diaphragms, the sound of 
light? If this could be done might it not be fairly assumed, 
as I propounded six years since, that heat, light, and sound 
are identical—being only modifications (of speed alone) of 
the same natural force. Perhaps abler men than — 
are already on this tack, and a solution may not be long 
forthcoming. Apologising for trespassing on your valuable 


space, 
I remain, Sir, your obedient servant 
WriiiiamM Henry Boors. 
94, Oldham-street, Manchester, October 15, 1880. 





BOILER INSPECTION. 
To tHe Eprror or ENGINEERING. 
Str,—Referring to the remarks on boiler inspection con- 
tained in Enornger1ne@ of last Friday, I regret that pres- 
sure of work in connexion with the extension of the 
onary business to the insurance of steam engines and 
to other o prevents me from availing myself of your 
kind offer 
chief engineers of the various 


place your columns at the disposal of the 
insurance companies for the 


discussion of the actual or possible relations of these com™ 


the | panies with their clients, and I trust you will oblige me by 


contradicting the statements of the writer of the remarks in 
uestion as to evidence alleged to have been given by me at 
the Walsall inquiry. No such evidence as he comments 
upon and connects with my name was given by me, nor by 
any one else examined on behalf of the company I represent. 
i have not yet seen the Board of Trade report referred 
to, but no doubt Mr. Richards, the officer deputed by the 
Board to supervise the bursting by water pressure of the 
boiler experimented upon, will ese pointed out that 
the accuracy of the figure of 75 lb. given in the report 
as the pressure at which the unstiffened manhole gave way 
cannot be relied upon. The Board of Trade gauge from 
which it was supposed to be read was most unfortunately 
placed by Mr. Richards on a short vertical branch attached 
to the delivery pipe of the force pump at a distance of about 
30 ft. from the boiler, and being a duplex gauge with a 
small face it was impossible for any observer, however 
accurate, to determine what the pressure was by it 
at the moment of rupture, the hands being in a state of 
excessive vibration from the intermittent action of the 
powerful steam force pump then employed. Another 
gauge, perfectly new, of Bourdon’s own make, and fur- 
nished with a self-registering hand, was attached directly 
to the boiler in full view of the engineers and other spec- 
tators who watched the experiment. The dial was7 in. 
in diameter, the figures easily read, the hands being quite 
steady, and the reading was 3lb. slow by the Board of 
Trade gauge apparently at all pressures. After the burst, 
the registering hand on this gauge was found to mark 
112} lb., but being fitted too loosely, I have no doubt it 
had slipped to some extent from the shock of the rupture. 
The hand had, however, been seen by several of the spec- 
tators at 90 lb. before the burst, and from my own observa- 
tions I have not the slightest doubt that pressure at least 
been reached. These facts will possess some interest 

for those who attach any importance to the rupture of the 
plate at the manhole, the weakness of which in the 
exploded boiler was wholly unconnected with the explosion. 
The chief interest lies, however, in the result of the 
second experiment after the repair of the manhole. The 
pr nen according to the view of the Board of Trade 
officers, was due to the weakness of the vertical seams of 
the boiler, the strength of which was calculated by them 


sed | for the guidance of the jury at the inquiry to be only equal 


at the } in. joints toa bursting pressure of 89 lb. per square 
inch, the calculation being 
experiment made in the testing machine with part of a 
joint cut out of the boiler, and necessarily straightened 
cold from the curve it possessed when in place in the boiler. 
Calculating from this the bursting pressure of the #in. 
joint in the larger boiler experimented upon, should 
therefore be 85lb. according to the Board of le, but a 
pressure of 103 lb. was indisputably reached on the second 
experiment, and all the seams are still intact. This, too, 
although the boiler had been subjected to anything but 
gentle treatment before the experiment, having been 
thrown down from its seat, the visible effects of the fall 
being the smashing of one plate, which had to be patched 
before the boiler could hold water, and the bulging of 
several others. 

The next experiment in which it is to be ho the 
bursting of the boiler will be effected, may possibly teach 
us something more. Meantime, so far as the exact cause 
of the explosion is concerned, I for one cannot agree with 

our contributor in attaching no importance to the over- 
oading of the safety valves. High as the factor of safety 
is presumed to be in boilers worked under the Board of 
Trade supervision, I thiuk it is just possible some weak 
points would be discovered in the older boilers if it were 
attempted to steam them systematically at from 40 to 50 per 
cent. above the stipulated pressure ; at all events, I scarcely 
think the Board of Trade would be inclined to sanction the 
experiment. 


upon the results of an 


I am, Sir, your obedient servant, 
NEIL McDovuGALL. 
Boiler Insurance and Steam Power Company, 
Manchester, October 19, 1880. 

[We windy rint Mr. McDougall’s letter, but we 
much regret that he is unable to state definitely the rela- 
tive positions of his company and of the owners of the 
boilers it insures as regards the responsibility for the 
proper inspection of these boilers. Mr. McDougall informs 
us that he did not, in the course of his evidence at Wal- 
sall, state that his company took up the position which we 
attributed to them last week, and in this he is perfectly 
correct. Had he made this statement definitely in the 
course of the inquiry, it would have been unnecessary that 
that we should have put our query. As we pointed out at 
the time, however (vide page 12 ante), the deduction to be 
drawn from the evidence and facts elicited in connexion 
with the inquiry into the Walsall explosion, was that the 
insuring may took up the position which we then 
explained, and although we expressly invited correction if 
we were wrong, no contradiction of our assumption reached 
us. Even now it is to be observed that Mr, McDongall 
does not say that we have misrepresented the position 


taken up by his company, but merely that he did not 
describe such a position in the course of his evidence at 
Walsall. The question which we wish, in the interests of 


boiler owners, to have clearly answered, is: Do or do not 
boiler insurance om consider that their inspections 
of the boilers insured by them are sufficient to warrant the 
owners of these boilers in dispensing with other skilled 
inspection, or is it considered that 
have their boilers subjected to skilled inspection quite 
apart from that of the employés of the insuring company ? 
As regards the question of the indications of the pressure 
gauge referred to Wd Mr. McDougall, we canaot do better 
than quote directly from Mr. Richards’ report. He says: 





** Another pressure gauge belonging to Mr. McDougall, 
“the chief engineer of the Seller hamwanes end Sean 





iler owners should | ref 


“Power Company, was also attached to the boiler. 
“For the of indicating the highest pressure 
** applied, this gauge was fitted with a loose hand, 
“which was moved forward by the working hand of 
‘the gauge, and supposed to remain stationary when 
**the motion of the latter ceaseé. The construction 
‘* is by no means uncommon ; but during the experiment 
‘* it was found to be unsuitable for the object desired to 
‘** be attained. It was also found that upon tapping the 
** case of the gauge, the loose or registering hand revolved 
‘* slowly in an upward direction, being, it would appear, 
** not quite properly balanced. This fact, and the con- 
** struction of the gauge, are especially mentioned, as, at 
** the conclusion of the first experiment, it was found that 
** the loose i a much higher pressure than 
‘had been applied.’ Further on when ing of 
results of the first experiment, Mr. Richards adds: “ It 


** was found after the experiment that the loose hand of the 
‘* gauge applied by Mr. McDougall, the chief engineer of 
** the Boiler Insurance Company, s' at about 112 Ib. 


‘* per square inch. The above gentleman did not assert 
‘that this pressure been reached. He, however, 
** stated that he believed the pressure at which fracture 
** had taken place was about 90 lb. persquare inch. There 
** were, however, I consider no grounds for this opinion.” 
Lastly, we can assure Mr. McDongall that he has entirely 
misunderstood us if he believes that we attach no 
importance to the overloading of safety valves. On the 
contrary we deem any such practice to be most dangerous. 
What we stated in our last week’s article was that the 
fact of the safety valves being overloaded did not free the 
insurance company from blame for passing the boiler to be 
ree a higher pressure than it was fitted to withstand. 
—Eb. E. 








TORPEDO BOATS. 
To THE EDITOR OF ENGINEERING. 
Srr,—We beg to state in anwer to Mr. Donaldson’s 
inquiry, that the displacements of our torpedo boats when 
starting on their three-hours’ trials were as follows : 


Tons. 
Boats Nos. 20 and 21 oid ace 81.1 
pa 27 (108 ft. long) - ies 38.0 

yn 41 and 42 (torpedo gear very 
heavy) ... oe ip 33.3 
47, 48, and 49 ... ‘ed 31.8 


As to the consumption of coals, the mean of the eight 
boats being 1210 1b. instead of 1284]b. per hour (see 
erratum, ENGINEERING, page 293 ante), it is the official 
result of the three hours’ trials. If Mr. Donaldson will 
compare the weight thus recorded with that of his own 
boats, which were measured in the same manner, he will 
find that we certainly did not exaggerate in stating that 
the relative consumption was between two-thirds and 
three-fourths. 

With regard to the three hours’ trials speeds, we should 
observe that theoretically speaking, there is no limit to 
the speed of boats supplied with mechanical ventilation ; 
it isa question of pitch of screw, fuel, and air pressure, and 
also of good design and workmanship of engines and skill in 
their management. From what we know of Messrs. 
Thornycroft’s exceilent staff and of the splendid workman- 
ship of their engines, we are quite ready to admit that they 
have reached over 20 knots in three hours’ trials. How- 
ever, we still believe that if the same result could be 
attained with 30 per cent. less fuel and half the air pres- 
sure, the fall of speed which certainly takes place in 
ordinary service would be much reduced. Now, the speed 
in ordinary service is the real measure of the value of the 

ts. We remain, Sir, yours truly, 
Avuaustin NORMAND AND Co. 
Havre, October 18, 1880. 





To THE EpITOR oF ENGINEERING. 

Srr,—I notice in your last issue a letter from Mr. 
Schénheyder on the above subject, this letter concluding 
with the words: ‘‘The steam jackets I consider almost 
useless.’” I should like to ask Mr. Schénheyder if he 
considers steam jackets ‘almost useless’ generally, or 
only in this particnlar ease, and if the latter whether the 
small efficiency of the jackets is to be attributed to the par- 
ticular conditions under which these torpedo boat engines 
are worked, or whether it is due to mechanical defects in 
the arrangement of the jackets themselves. My excuse for 
asking these questions is that a broad statement like that 
I have pom de may do much harm unless the limits of 
its ae are explained. In conclusion I may state 
that 1 most fully agree with Mr. Schénheyder as to the 
indebtedness of your ers to Messrs. Thornycroft and 
Co. for the liberality with which they have allowed their 
admirably worked out designs to be made public. 


Iam yours truly, 
London, October 20, 1880. 


Sream JACKET. 
ON POWER CURVES OF SCREW STEAM 
VESSELS. 
To THE EpIToR OF ENGINEERING. 

S1r,—I observe in your issue of the 15th inst. a corre- 
spondent, ‘‘ Shipbuilder,’’ has given some results of his 
calculations upon an important subject ; one that has long 
occupied my attention. It may assist to confirm his argu- 
ment to point to a few alterations which would bring his 
results into still closer agreement with observed facts. I 
have not examined most of the vessels to which he has 
erred, and will only give my deductions upon two of 





them, but I may refer to a few of the ‘‘ Results of Trials 
made on Her Majesty’s Screw Ships and Vessels,’’ as 
recently published by the Admiralty. It will be seen that 
these in a conclusive manner confirm the principle illustrated 
by yourcorrespondent. The recent system of making these 

ials with, approximately, full power, two-thirds power, 
and one-third power, are capecteliy valuable for the pur- 
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PowEr Curves or Screw STEAM VESSELS. 














Tria Data. CALCULATED 
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.. M. E. ies 
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1927 11.69 ra 231.7 

458 10.17 1380 388.6 
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179 7.98 389.0 


























pose. With very low powers, tidal and wind drift is not 
properly eliminated by the system usually followed, and 
residual errors, though really small, mark the true result 
due to those low powers. : 

First, as to the s.s. Charles Quint ; having read off the 
data from Messrs. Inglis’s published curves, with as much 
accuracy as their small scale would admit of ; it seems to 
me the value of the coefficient a may be taken as .0842; 
and that in the trial of the twin-screw vessel M.M.S. Iris, 
to which reference is made by your correspondent, this 
coefficient should be taken as .0750. : . 

With these and the other necessary data given in the 
above Table we then derive the values of C given in 
the last column. To these have been added another of the 
Iris trials and the data and calculated values of C in the 
case of the following single-screw vessels of the Royal 
Navy: Shah, Euryalus, Comus, Bacchante, and Firebrand. 
The law of the power being E=b V log. ~' a V ; in which, 
as a practical approximation, it is assumed that 

b= (LV MDE, 
Cc 


With the given construction elements and trial data, we 
resolve for C by the deduced formula : 


Log. C=} {log. L+} log. M} +log. V+a V—log. E. 


Notwithstanding the t variations of power and speed, 
in most cases, for each vessel, this coefficient comes out 
practically constant; the small differences in the middle 
terms, too great in some, and too little in others, show 
them to be mere results of errors of observation, which, 
in determining a, have been assigned to this middle term ; 
instead of, with greater probability, affecting all the 
three, and consequently the deviations from a mean value 
even less in amount! I would also beg to note a disclaimer. 
A paper of mine to which I think your correspondent refers 
was not on ‘‘ The Law of the Resistance of Steamships,”’ 
but on ‘‘ The Law of the Power required for Different 
Speeds of the same Steam Vessel.’ In this latter inquiry 
we are treating on a subject which is a matier of direct 
observation. The former subject of inquiry, in most cases, 
is only a mathematical abstraction founded on hypotheses 
which can not be directly verified, and when referred to 
the really fundamental and important inquiry of the power 
and speed relation, most signally fail ! 

RoBert MANsEL. 





GOODS LOCOMOTIVE; LONDON AND 
NORTH-WESTERN RAILWAY. 
To THE EDITOR OF ENGINEERING. 

Srr,—It is to be regretted that your correspondent, Mr. 
Samuel Hannah, should display so much arrogance in 
writing of the late Mr. William Bouch having su ted 
a similar firebox to that of Mr. Webb’s, and given it into 
his (S. Hannah’s) hands to have one constructed about 
eighteen years ago. 

Had Samuel Hannah said that he received instructions 
from Mr. William Bouch to prepare a drawing, and 
contented himself by calling attention to the similarity of 
the two fireboxes and the results so far as, he knew, I 
with others could have thanked him, but Mr. 8. Hannah’s 
position on the Stockton and Darlington Railway was that 


of draughtsman under Mr. Bouch, and had nothing to do 
with construction in the works, therefore he ought not to 
have written as he has done, but 
William Bouch the credit which in 
really due to him. 


iven the late Mr. 
e case before us is 








The facts are very simple, namely: A locomotive engine 
was constructed some years ago on the Stockton and 
Darlington Railway from the designs of the late William 
Bouch (then locomotive superintendent) having a boiler 
with the side water spaces of the firebox carried down 
and right across undér the oe similar to that of Mr. 
Webb’s engine illustrated in ENGINEERING of October 8th. 

Hoping you will insert this letter in your next issue, I 
beg to enclose my card and subscribe myself 


tober 18, 1880. VERITAS. 





To THE EDITOR OF ENGINEERING. 

Sr1r,—Seeing there is a little discussion going on about 
the boiler of Mr. Webb’s engine, allow me to state that I 
remember seeing a locomotive which was built at Derby for 
the Midland Railway, the boiler of which had the water 
space of firebox carried down at the sides and across the 
bottom, ferming an ash-pan, which to the best of my recol- 
lection had damper doors both at the front and back. 
This was quite twenty years since, and was shown to me 
by the then locomotive foreman at Lincoln, the late Mr. 
Wm. Stubbs, who pointed it out as his invention. The plan 
was afterwards adopted for portable engine boilers by one 
of the Lincoln firms, but as it was troublesome to make 
and of no practical value, it has died a natural death. 


Yours truly, 
Lincoln, October 20, 1880. JosEeH J. TYRRELL. 





NOTES FROM THE SOUTH-WEST. 

The Amethyst.—The Amethyst, screw corvette, repairing 
at Devonport, is set down to be completed in February, 
1881. The estimate for the repair, submitted for approval, 
is 32,2351. Her boilers have been thoroughly repaired, the 
internal parts being all new. She is to have a new 
propeller, new condenser, and thé hull is to be thoroughly 
repaired. 

Newport. — Shippers have had an average supply of 
tonnage during the oy week. Coal prices are firm, but 
without alteration. e results of the quarter] pape 
have been watched with interest, and in the face of the 
strong competition with which ironmasters have to com- 
pete, it is a satisfactory sign that they are able to obtain a 
—= share of orders. e arrivals of iron ore have not 

m so large as usual, but consumers are still over- 
stocked. Last week’s imports ap eyes 6128 tons of iron 
from Bilbao, and 1930 tons from other sources of supply. 


Iron for the East Indies.—The Robert Lees, a barque 
of 1199 tons burthen, was berthed at Briton Ferry Dock 
on Saturday, to load iron from Messrs. Townshend, 
sg and Co., Briton Ferry Iron Works, for the East 

ies. 

Restarting of the Western Mills at Cwmavon.—We 
understand that these mills, after being idle for a number 
of years, are to be restarted for the production of iron bars 
for the manufacture of tin plates. 


Alleged River Pollution.—Mr. Thornhill Harrison, 
C.E., inspector under the Local Government Board, 
attended at Gloucester on Wednesday, in reference to an 
sputention which had been made by Mr. Willis-Bund, 
chairman of the Fishery Board, that the Severn at 
Gloucester might be declared to be ‘‘a stream’’ within the 
meaning of the Rivers Pollution Acts, the object being to 
prevent the of Gloucester from being discharged 
into the river. The Commissioner pointed out that the 
order could only be made on sanitary grounds, and not 





merely that the sewage might not interfere with the fish 
coming up the river. Mr. Fryer, town clerk, said he was 
pared with scientific and medical evidence to prove that 
the complaint as to the se being detrimental to health 
was altogether unfounded. The commissioner declined to 
receive the evidence as there was nothing to answer. 

The Severn Tunnel.—A large Cornish engine put up for 
the purpose of pumping out the water which fe the 
shaft some months since, and which subsequently broke 
down, was, after un repairs, restarted on Thurs- 
day, in the presence of Sir John Hawkshaw, the consulting 


engineer of the Great Western Railway ; Mr. Hawkshaw ; 
Mr. T. A. Walker, the contractor; Mr. Richardson, the 


chief ; Mr. Husband, of Hayle, and others. The engine, 
which is one of the largest in England, has a cylinder 
of 6 ft. 3 in. coger gr le the pi Rona The 
engine is ca) wing u ons of water per 
minute ; by it is hoped that fn a short time the water 
= en out, so that the work may be carried on with 
ren vigour. 


Cardiff.—Firmness is still the order of the day in the 
coal e, and some descriptions of steam coal continue to 
realise an improvement in prices. Recent developments of 
the iron are not, however, reassuring to those who 
have speculated on seeing better prices next year. In the 
house coal and coke trades there is moderate, but, cons‘der- 
ing the season, not exceptional, activity. The iron clear- 
ances last week were limited. During the week ending 
Saturday there were cleared 108,264 tons of coal, 4686 tons 
of patent fuel, 456 tons of iron and paugene and 500 tons of 
coke. Amongst the imports were 11,219 tons of Bilbao ore, 
and 2014 tons of ore from other sources. 


Proposed Purchase of Docks.—A sub-committee ap- 
pointed by the Bristol Town Council to ascertain the terms 
on which the Avonmouth and Portishead Docks can be 
acquired by the city, held their first meeting on Tuesday. 
The business was chiefly of a formal character. 


Salisbury.—The Salisbury Town Council has petitioned 
the Local Government Board for permission to raise a loan 
of 10,0001. for sewage utilisation, upon the precipita- 
tion scheme carried out at Taunton. 


New Line of Steamers.—For a considerable time past 
the merchants and traders of iff have felt the want of 
some means of direct communication between South Wales 
and France. In order to meet this want the Cardiff Steam- 
ship Company (Limited) is being formed, with a capital of 
32,0001. in 3200 shares of 101. each. The company intend 
acquiring ‘‘ by oo or otherwise,”’ a line of suitable 
steamships, and running them between Cardiff and Bor- 
deaux. ‘Two steamers have ly been contracted for, 
and, if all goes well, the first vessel will be ready in January. 
The directors and managers are Messrs. Trevellick and 
Hooper, ship brokers, &c., Cardiff ; and by the articles of 
association the shareholders have power to appoint three 
directors in addition to those gentlemen. 

Swansea.—Scarcity of tonnage has again been a great 
impediment in the way of the coal shipments. Prices 
remain as 8 nt asever. The conveyance of coal from 
the Rhondda Valley, now under consideration of the Har- 
bour Trust, is regarded as an undertaking of importance to 
the port. The scheme proposed is a connecting line, about 
three miles long, through the mountain, from about 
Treherbent, on the Taff, to Glyncorrwg, on the South 
Wales Mineral Railway. This project, if carried ont, will 
give almost a straight line of railway communication from 
the Rhondda Valley to Neath, and to Swansea Docks, at 
174 miles, as compared with 24 miles to Cardiff. In the 
metal department little change is observable. Pig has 
fallen 2s. 6d. to 5s. per ton during the week, owing princi- 
pally to the action taken by some of the leading houses at 
the recent quarterly meetings. Steel remains about the 
same. Steel rails are in better demand through further 
inquiries from the United States, but prices are far too low 
hs al makers to make further contracts. Tin-plates are 





CANADIAN Paciric Raruway. — The Postmaster- 
General of Canada, speaking at Duncanville, Ontario, 
stated that the Canadian Pacific Railway was to be com- 
pleted by 1890. 





New Dock ar Portar.—On Saturday, Poplar Dry 


Dock, recently constructed at Cubitt Town, Poplar, by 
Messrs. J. and R. B. Brown, was opened. The dock is 
390 ft. long, 84ft. wide, and 58 ft. wide at the gates. It 


will conveniently hold any vessel of average length, being 
the largest ag in London. The pumping apparatus, 
which is by Messrs. John and Henry Gwynne, of Ham- 
mersmith Iron Works, consists of one of their “‘ Invincible’”’ 
direct-acting centrifugal pumping engines, and gives the 
greatest satisfaction. 





Prizes FOR FricTion Draas ror CARRIAGES.— We 
notice that Mr. John Philipson, of Newcastle-on-Tyne, is 
offering two prizes—one of ten and one of five eas — 
for improved carriage brakes respectively a ie to four- 
wheeled and to two-wheeled carriages. Mr. Philipson has 
forwarded us the iculars and conditions under which 
the competition will be carried out ; they are very fair and 
straightforward, and ought to result in bringing forward 
some useful drag of easy application. Thea will be 
made by eight of the leading coachbuilders of England, 
who have kindly consen to act, and who are named in 
the published conditions, where it is also stated that all 
drawings and models must be sent in to Messrs. Atkinson 
and Philipson, 15 Pilgrim-street, Newcastle-on-Tyne, on 
~ before January lst, 1881. We wish all success to the 

eme- 
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HORIZONTAL ENGINE WITH KNUTTEL’S VALVE GEAR. 


CONSTRUCTED BY MESSRS. A. WEVER AND CO., ENGINEERS, BARMEN. 











———— 

In writing of the stationary engines at the Diisseldorf 
Exhibition a few weeks since,* we had occasion to 
mention a 60 horse power engine exhibited there by 
Messrs. A. Wever and Co., of Barmen, and this engine 
we now illustrate by a perspective view, and by three 
detail figures annexed. 

The engine is horizontal and condensing, having a 
single cylinder 15.75 in. in diameter and 31.5 in. stroke, 
and is intended to run at 60 revolutions per minute, which 
corresponds to a piston speed of 378ft. From the 
general view it will be seen that the cylinder, condenser, 
plummer block, and guides are all bolted separately to 
a massive under bedplate, of a form familiar enough to 
us in this country. The air pump is worked behind 
from a prolongation of the piston rod. The details are 
in many points carefully worked out, but the special 
feature of the engine—as of so many others—is certainly 
its valve gear. 








| 


In this gear the cut-off is placed under | 


the control of the governor completely, without throw- 
ing any considerable amount of work on the governor | 
itself, without the use of springs or dashpots, and | 


also without the use of any form of valve differing 
from the ordinary slide valve. 
Dusseldorf has two slides, an ordinary expansion (Meyer) 
valve, with right and left hand screws, working on the 
back of a main slide of the usual form. Both valves 
receive the whole of their reciprocating motion from 
small cranks \ aap instead of eccentrics) placed upon a 
light shaft in line with the crankshaft, and driven by a 
light outside crank, as is shown in the general view. Both 
valve spindles are carried out behind, the main spindle 
being merely guided, but the expansion valve spindle 
having feathered on its end a small spur-wheel which 
rs with the wheel F. The governor (a cross-armed 
orter) is driven by the pulley R, which is in reality 
much further away from the governor than it is shown 
in Figs. 2 and 3. Upon the pulley spindle is keyed the 
double wheel E, of which the one part gears with D, and 
drives the governor, while the other t drives con- 
tinually the two bevel wheels, B and C, but of course in 
different directions. These two wheels run loosely on 
their axis, the small cross spindle W, on the end of which 
is the wheel F referred to above. Feathered upon the 
spindle W is a box K, its middle part cut as a screw, its 
ends coned to enter similar cones in the wheels C and B. 
When the governor balls begin to rise, they move K (by 
means of the levers and rods N, S, and J, and the sector 
Z) slightly to one side, and it at once engages with the 
cone in one or other of the two bevel wheels OC and B. 
K is thus caused to revolve, and by it the expansion 
valve spindle, through the spur-wheel F, The ordinary 
arrangement of right and left-handed screws is employed 
to cause the two halves of the valve to move together or 
apart, and so alter the cut-off. The essential feature of 
© arrangement employed is, however, that as soon as 
K moves it screws itself out of the clutch which has set 








* See p. 265 ante. 
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The engine exhibited at | 
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it in motion (the worm working upon the toothed 
sector), and so leaves the expansion valve free in its new 
position, corresponding to the new position of the governor 
balls. If, however, the balls continue to rise or fall, 
this automatic unscrewing of the bush K is counter- 
acted by the continued action of the sector, and 
the cut-off is further reduced (or increased, as the 


case may be) until the point is reached at which | 


the balls cease to rise or fall. The engine then 
works steadily with the governor in its new position. 
This special feature of Kniittel’s gear, that to each 
position of the governor corresponds one and only one 
particular cut-off just as strictly as in the case of any of 


the trip gears, is very ingeniously worked out and must | 
add greatly to the steadiness of working of the engine on | 


which it is placed, while it adds comparatively little to 
its complexity. It is specially interesting in this country 
as being one of the most perfect means which have been 
devised for bringing the ordinary “Meyer” valve under the 
control of the governor. It should be noticed that the 





governor has not the work of moving the valve to do at 
all, that being done entirely by the engine. 

We believe that Messrs. Wever and Co. make this 
gear also to work direct ona single slide, which we should 
hardly think advantageous. It adopts itself, however, 
very readily as an easily added improvement on existing 
engines. 











NOTES FROM SOUTH YORKSHIRE. 
| SHEFFIELD, Wednesday. 
| Bradford and its Invprovements.—No town in England 
| has for its size made the number of improvements which 
| Bradford has done during the past twenty years. Mr. 
| Morgan, C.E., has just concluded an inquiry in the town 
| on behalf of the Government . The corpora- 
| tion ask for 30,000/. for sewage works, 20,0001., for paving, 
40,0001. for purification of town refuse, and 20001. for 
| public conveniences. It is further proposed to ask for 
| 37,0001. for cemetery purposes. 


Railway Schemes in Lincolnshire and Yorkshire.—It 

is pro to form a new railway company in this’ district. 
oe ee is ° ine po line of Ms e aoe 
ilway from ing and carry it to Lincoln, thence 
Gainsborough. ot the latter place, {and passing still 
northwards, the line would cross the Manchester and Shef- 
field system and run to Goole, which port it would aid by 
opening up the mid-districts of the country. It is contem- 
plated, in the future, to extend the line to York, and then 
the North country people may take up a scheme to carry it 
to Newcastle, thus giving an alternative route for the coal 
traffic to London. 


Another Gas Scare.—The Barnsley Corporation yester- 
day considered the expediency of purchasing the town gas 
works, and declined to do so, adding in their resolution to 
| that effect that there was ‘‘ the probability that lighting by 
gas will shortly be superseded by other means of lighting.” 


Hull Street Improvements.—A new street extending 
from East Sculcoates to Beverley-road, Hull, is to be made 
at a cost of 80001. The Charity Trustees and owners of 
land on the route to be traversed, are now willing to sell, 
after having opposed the scheme. 


Skipton and Kettlewell Railway.—The promoters of 
this railway, we are informed, not intend Fp a 
operations before next spring; but arrangements are being 
made for letting the contracts, so that directly after the 
first work may be began. 


Steam on the Leeds Tramways.—As has been already 
announced in these columns, important experiments are 
being made on the Leeds tramways with steam tram 
engines, the experiments being allowed by the Board of 
Trade. Major-General Hutchinson attended last week to 
see a run with one of these engines on the line to 
| Chapeltown. In returning, the engine ran off the track in 

North-street, and it.is stated that the points at the precise 
spot where the accident occurred are ‘‘ to be lengthened 
and otherwise altered.” No damage was happily done, 
and another — is shortly to be made on behalf of 
| the Government. 
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DAVEY’S 


WATER METER. 


CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND 0O., ENGINEERS, LEEDS. 
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We illustrate by the annexed. engravings a simple 
form of water meter which has been designed and 
patented by Mr. Henry Davey, of the firm of Messrs. 
Hathorn, Davey, and Co., of Leeds. The meter belongs 
to the type in which the water passed through is 
measured by the movement of a piston in a cylinder. 
In ourengravings, Fig. 1 is a longitudinal section of the 
meter; Fig. 2 a transverse section; Fig. 3 a sectional 
plan; Fig. 4a view showing the connexion between the 
worm driven by the crankshaft and the spindle of the 
registering mechanism ; and Fig. 5 a section through one 
of the pistons. The apparatus consists of two parallel 
cylinders cast together as shown. Each cylinder has 
side apertures for the inlet and outlet of the liquid, these 
apertures being situated diametrically opposite each 
other at the middle of its length; it also contains a 
piston having two side cavities corresponding to the inlet 
and outlet ports, and of such a length that they remain 
in communication with the ports during the entire 
stroke of the piston. The piston hasacentral transverse 
cylindrical chamber with diametrically opposite side 
openings communicating with the before-mentioned side 
cavities, and other diametrically opposite openings 
communicating respectively with each end of the cylinder, 
as shown in Fig. 1, 

In the chamber of the piston is fitted a cylindrical 
plug valve capable of partial rotation, and having pas- 
sages so formed that when turned into one position it 
establishes a communication between the side inlet port 
of the cylinder and the one end of the latter by the before- 
mentioned ports in the piston, while at the same time it 
establishes a communication between the side outlet port 
and the other end of the cylinder, so that the liquid to 
be measured passes from the inlet port through the piston 
to the one end of the cylinder, and at the same time escapes 
from the other end of the cylinder through the piston to 
the discharge port. On the cylindrical plug being turned 
into another position the above described communications 
are reversed, so that the liquid flows into that end of the 
cylinder from which it had previously been discharged, 
and escapes from the other end; and such reversal of 
the position of the plug valve is effected at the end of 
each stroke of the piston by connecting the plug valve by 
a rod to a crank situated in an extension at one end of 
the cylinder, so that as the piston moves to and fro the 
connecting rod is made to turn the crank, and is thereby 
made to impart the requisite reciprocating motion to the 
plug valve. 

In order to insure the regularity of working of the 
meter, two measuring cylinders with their pistons are, 
as we have already stated, provided side by side, the 
two cranks being fixed on one shaft at right angles 
to each other. For registering the motion of the 
pistons on a counter the pin of the one crank is made to 
rotate an arm on a spindle having a worm in gear with a 
wormwheel, which is made to actuate any suitable form 
of counter or registering mechanism. 








STEEL FROM CLEVELAND IRnon.—Messrs. Gilchrist and 
Thomas are at present in Cleveland, and are superintend- 
ing some experiments on a large scale at Messrs. Bolckow, 
Vaughan, and Co.’s, Eston Steel Works, Middlesbrough. 
For a long time Messrs. Bolckow, Vaughan, and Co. have 
been eaking ste rails at Eston, but they have been using 
hematite. tly they have constructed some 15- 
ton Bessemer converters for the purpose of working with 

Gilchrist On 


Cleveland iron by the Thomas- process. 
— ht the “‘ blow” in one of the converters 


h d iron was most successful. T blic are 
anxiously awaiting further results. = 
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RIVETLESS HURDLES. 

WE annex an illustration of a neat device for fastening 
the ends of the horizontal bars of hurdles to the uprights, 
without the use of rivets. The ends of each horizontal 
piece are slightly tapered, and after being passed through 


rT 


the uprights, each extremity is entered into a second hole 
and turned over as shown in the sketch. Hurdles with 
this form of fastening are a speciality of Messrs. Bayliss, 
Jones, and Bayliss, of Victoria Works, Monmore Green, 
Wolverhampton. 





DAVIS'S LOOSE PULLEY, 

Tue loose pulley, of which we annex an illustration, 
is one designed and patented by Messrs. J. H, and J. 
Davis, of Moorfields, Bristol, and supplies a want 
long felt. It is well known that when loose pulleys of 
the ordinary construction are driven at a high speed, 
there is very great difficulty in keeping the bushes 
properly lubricated and in satisfactory condition; the 
reason being that when a pulley is in rapid motion, 
the centrifugal force created tends to throw off any oil 
that may be applied to the boss. 

Referring to the engraving annexed, it will be seen that 
in Messrs. Davis’s pulley the boss A has screwed upon 
one end the cap B, the opposite end of the boss termi- 
nating in an internal flange D, the cap and internal 
flange being each made to fit loosely upon the machine 
spindle. Into the chamber thus formed is fitted a 
“bush” or “sleeve” C having the ends hollowed out, 
forming the oil chambers ¢ e, and having a groove E on 
its face, also an oil chamber. In fixing the pulley for 
work the sleeve C is keyed upon the machine spindle, it 
being necessary that the sleeve shall not turn upon 
the spindle, but that the pulley shall revolve upon the 
sleeve. 

It is evident that if oil be applied to the boss through 
the feed pipe, then before this oil can escape through the 
ends of the boss it must rise to the level of the machine 
spindle, leaving all the spaces below that level filled with 
oil. As soon as the pulley is set in motion, the oil is forced 
by centrifugal action over the friction faces, where it 





remains as long as the pulley is in motion. As soon as the 
motion ceases the oil again flows into the spaces below 





the machine spindle, only to be distributed again into the 
friction faces as often as the pulley is set in motion. 
The results are a very material saving of oil, anda 
perfect lubrication. 


SS 








Messrs. Davis inform us that after a test of nine 
months’ duration u a circular saw spindle (making 
1000 revolutions per minute) in their sawmill, the wear 
upon the sleeve has not been sufficient to obliterate the 
fine file marks from its face, notwithstanding that the 
pulleys are oiled but once a week, while with the ordi- 
nary pulley it is necessary to oil about every two hours, 
and rebush about every six months. 





THE TORQUAY WINTER GARDEN. 

WE publish this week a two-page plate, forming part 
of the illustrations of the aquarium and winter garden 
now being constructed at Torquay, and of which we 
shall reserve our description till the appearance of the 
remainder of the illustrations, Mr, A. am Ende, of 3, 
Westminster Chambers, Victoria-street, is the engineer 
to the work, Mr. W. Harvey being the architect. 





RAIL INSPECTION. 
On Rail Specifications and Rail Inspection in Europe.* 
By C. P. SanpBERG. 

THE weights of rails ought to be considered, together 
with the section and with the stiffness of rail, and from the 
railway engineers’ point of view the rail joint, as being the 
weakest part, is really the point of prime importance. 
When contractors, for instance, insert in their specification 
for building a road that the rail should weigh so many 
pounds per yard, they would naturally choose a lumpy 
section, which it would be impossible to fish properly, and 
which would offer very little stiffness, so long as they could 
buy it on g A Therefore, the stiffness of rail and rail 
joint shoul considered along with the weight, and 
in the description of my sections, I have ta ted the 
weight of rail with the stiffness of both rail and rail 
joint, and has given the maximum safe load of each engine 
wheel. For example, the 50-lb. rail would carry 11 tons 
on 3-ft. bearings, without permanent set; the rail joint 
would 7.3 tons and the maximum load of each wheel 
would be 54 tons, and the maximum weight of the ordinary 
goods —_ to suit this‘rail would be 27} tons. I fully 
admit that this rule might not always be applicable, 
varying as it would with local and other circumstances, 
but it is a simple and practical means of making sure that 
the rail, and more particularly the rail joint, is not over- 
loaded. On the Continent of Eu a 66-lb. rail would 

nerally carry 16 tons in the middle of the rail on 3-ft. 

ings, but the suspended joints might not carry more 
than 4 tons, and the engine on its driving wheel is often 
loaded to 5 or 6 tons; thus it would actually make the 
joint sink and take a permanent set every time it passed 
over it, and would result in breaking the fishplates and 
flattening the rail ends. It is quite time that rolling stock 
associations should confer with permanent way engineers, 
in order to lay down a rule for constructing rail sections, 
not considering the weight so much as its carrying capa- 
city—a point which is very often neglected, or, at least, 
not considered in proportion to its importance. 

It is evident that the longer the rail the more saving 
there is in fastenings and the better the road ; but there is 
a limit beyond which it is not practicable to go—not on 
account of any difficulty in manufacture, as rails are now 
rolled in two or three lengths, but for the sake of the easier 
handling and transportation, both by land and by sea. 
Long rails require separate wagons for overland transit 
and, therefore, the standard length ought not to be fixed 
beyond practical limits. American eers have gone to 
er hergg a and — chosen ond entgrmn be tg ayr~ ; sth 5 
in fact, they are not s i re, i natu 
required that imported rel should be of the same length 
as those made at home. Not that English makers cannot 
roll them equally as long as Americans, but the cost of 
transportation across the Atlantic increases with the length 
of the rail. Besides this, the longer the rail is the more likely 
it is to get crooked, especially on board ship; and on the — 
road itself the platelayers require some consi tion, as 
they have quite enough to do to handle a 30-ft. length, 
especially if it is of good weight—say 56 lb. and upward. 
It is not advisable to go beyond 30 ft., and 10 per cent. of 
short in even feet down to 20 ft. A variation in 
length of 4 in. above and below the regular measure should 
be permitted. Considering that rails cut off hot contract 
about 5in., more or less, according to their temperature 
when cut, } in. is not too much toallow. Ifthe punch holes 
allow an opening of the joint of 4 in., there would be no 
reason whatever for not allowing }in. in the normal 


* Abstract of paper read before the American Institute of 
Mining Engineers at the Lake Superior meeting. 
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length, even when rails were exchanged on the track one | ascertain whether the bulk of the rails bocuBooyent to the 
by one. samples tested. However, as the quality of material may 
: What is of greater importance is to establish standard | vary considerably, seeing that it depends on so many 
measures so that all the rails for the same road, even if | causes, it follows ‘clearly that inspection is no absolute 
made at different works, would be cut to the same standard worry for obtaining safety and economy in each rail. 
measure. If this be neglected, the 30 ft. length made in| All that can be reasonably expected is that the general 
one place may RW A in. and more from those made in| results of good inspection should amply repay the small 
another works, although makers may each have used their | outlay incurred for it, and the railway company have a 
own standard measure. : certain satisfaction in being able to show that all the 
The punching and notching of steel rails was at first done | practicable means at their dis for securing a good 
in the same way as for iron rails, but as the material, when | article have been employed. No one, however, can go so 
origivally introduced, was rather hard, it caused breakage | far as to hold the inspector legally responsible for any 
through the bolt holes of a good many rails. I found this | accident through broken rails or failure of any other part 
of such great importance that I carried out a ne number | of the work he has inspected, as he can only certify that 
of comparative tests and experiments open the loss in | the specification has been carried out, and that he has done 
strength which iron and steel rails suffer in different | his best to secure a sound and reliable article. In order to 
countries through punching and —. ~ the inspector on an independent footing, not only with 
It was shown by this investigation for punching | the makers, but also with agents or all intermediaries, his 
there must be lo: fishplates and a greater distanee | work’ should be paid for by the railway authorities direct, 
between the end holes and rails, say, leaving solid material | and by no one else, and he should also have to send his 
of about 2 in. at least, which would mean longer centres | reports and certificates direct to them. The inspection, 
and longer fishplates. To drill the bolt holes is of course | whether mechanical or chemical, should be carried out at 
the safest plan, particularly is the web if thick and the | the works and should be final. Makers have a right to 
steel is hard. demand this, and railway companies will have to find 
In America the longer fishplates are preferred ; but it is | efficient inspectors in employing professional men, if they 
not the length of the fish which makes the stiffness of the | have none in their service. 
joint, and it would be a waste of metal to extend it length- (To be continued.) 
ways. If applied in the Ragan eo . — 
obtained in proportion to the square of the height. e y . 
form of the holes punched in the fishplate must guided NOTES FROM THE NORTH. 
by the neck of the bolt, which should have just so much ; Guascow, Wednesday. 
ay as not to shift round when screwed up. Although Glasgow Pig-fron Market.—The Glasgow pig-iron 
r have adopted a square-necked bolt and corresponding | ™arket was again, variable last Thursday, and closed 
holes in the fishplate, I admit that the oval or elongated | ®t the lowest point, which showed a decline of 1jd. 
hole, with corresponding neck in the bolt, lately intro- | from the previous day. Business was done in the mo 
duced, is preferable, simply because it does not weaken |®* from 50s. 6d. fourteen days to 50s. 8d. cash, an 
the fishplate so much as the square hole. The standard | 59s. 10id. one month, the market closing with buyers at 
bolt for each road should be kept so as to preserve a uniform | 508. 8d- cash and 50s. 10}d. one month, and sellers 1d. over. 
plant, and not be the cause of two sets of bolts and fish- | [n the afternoon from 50s. 8d. to 50s. 4d. cash and from 
plates being necessary for the same railway. The fishplate | 50s. 10}d. to 50s. 6d. one month were the quotations. The 
should be punched hot and pressed. closing figures were sellers 50s. 44d. cash and 50s. 6d. one 
The notch in the iron rail was formerly made in the} ™onth, and buyers near. The market opened rather 
middle of the rail, which was then thought desirable for | W°#kly on Friday, and prices at one time were 2d. per ton 
preventing the road from travelling. hen steel was| down. The close, however, was firmer, and prices were 
treated in a similar manner it was then found that the | *bout 1d. over those of the preceding day, and 5d. over 
notch placed in the middle took away almost the entire | the previous Friday’s quotations. Business was done in 
strength of the rails, so that they sometimes broke even in | the morning at from 50s. 44d. to 50s. 24d. cash and 50s. 6d. 
to 50s. 44d. one month ; and at the close there were buyers 







set in motion shortly. 





























new screw steamers 





American ports. The 




































third-class passengers. 


300 and 400 men. 


charge was cast in the new steel works erected at Mother- 
well, by Mr. Colville. The operations were successfully 
-_ in yeewenee of a — ¢ i 
whom were Hamilton, and a distinguished 
from Dalzell —y The mac — 
improved description, and the 
a new era of prosperity in the di The mills will be 

Activity in the Glasgow Iron Trade.—In consequence 
of the briskness which is now prevailing in the Clyde ship- 
buil yards, the various leable iron works and forges 
in the Glasgow district and other parts of 
in a state of considerable activity, and some establishments 
have work on hand that will last them for from six to eight 
or nine months. For one large firm as much as 25,000 tons 
of pig iron has just been bought for their own use. 


New French Steamships.—It is stated that within the 
— ten or fifteen days, despite the inducements held out to 
rench owners in the French Shipping Bounty Bill, five 
have been booked on the 
new French Company, to ply between tha 
y are to be somewhat similar in 
tonnage and general build to those recently constructed for 
the Compagnie Générale Transatlantique of France. Three 
of them have been secured by a firm on the Partick side of 
the river, and two will be built on the lower reaches. 


New Orient Liner.—Messrs. John Elder and (v., of 
Fairfield, will in a day or two lay the keel of a new vessel 
for the Orient Steam Navigation 
London and Australia. The vessel 
the first-class of Lloyd’s, and the following will be her 
h between perpendiculars, 
ft.; depth, 37 ft. ; tonnage, 
with Messrs. John Elder 


y’s traffic between 
be built of steel to 


principal dimensions: Le’ 
455 ft.; breadth, moulded, 
about 5200. She will be fitted 
and Co.’s three-cylinder compound engines of 5800 horse 
power, similar to those of the Orient, built by the firm last 
year, but the pressure of the boilers will be increased from 
75 lb. to 90 lb. per square inch. 
dation will be 118 first saloon, 122 second 


yoy: of Govan Forge.— Arrangements, it is said, 
ve n all but completed to reopen Govan Forge, 
which was shut up fully two years ago in consequence of 
dull trade. When at its busiest the forge employed between 















































































handling or in falling froma track. The notch in the middle ( 
was coeeuetlg abandoned and moved to the ends ; this | ®t 50s. 2d. cash and 50s. 3d. one month, and sellers asking 
materially improved matters, and nowhere now are any | !d. more. In the afternoon quotations were, buyers 50s. 3d. 
steel rails made notched in the middle. There are two | *® 50s. 6d. fourteen days, and 50s. 5d. to 50s. 7}d. one 
ways now adopted to prevent the road from creeping, month. The close was buyers at 50s. 5d. cash and 50s. 7d. 
depending upon whether the road is laid with supported or | °0¢ month, and sellers near. The pig-iron warrant market 
with suspended rail joints; in the former case corner | WS active on Monday, and a fair amount of business was 
notches are quite sufficient, and have no weakening effect, | one at advanced prices, the close being 4}d. per ton over 
but in the latter, angle fishplates must be used, these to be last week’s final quotations. In the forenoon business 
notched or slotted with spike holes in the two joint sleepers. | ¥83 done at from 50s. 74d. (2jd. of advance) to 5is. lid. 
As to which of these methods is preferable there exists a | °8b, and at 51s. 1}d. one month, the close — 50s. 10}d. 
: : cash and 5ls. one month, and sellers asking 14d. per ton 

more. During the afternoon the a ranged from 

50s. 10}d. to 51s. cash and 51s. 1d. one month. The 
market closed with buyers at 50s. 10}d. cash and 51s. one 
month, and sellers holding out for 13d. per ton higher. 
Tuesday’s warrant market was also very firm at the open- 
ing, and prices at one time were 10jd. per ton over 
Monday’s close, but 6d. of the advance was eventually lost. 
During the forenoon business was done at from 5ls. to 
5ls. 8d. cash and 51s. 10$d. one month, the market 
closing with buyers at 51s. 8}d. cash and 5ls. 10id. 
one month, and sellers near. The transactions in the 
forenoon were from 5ls. 9d. to 5ls. 4d. cash, and 








































great difference of opinion pace Sn mpg The size of 
the notches for a } in. spike may be taken as j in., and the 
depth as } in., and the corner either left or right, as long as 
they always keep to the same, and at the reverse corner of 
both rail ends ; but the notch } in. by 4 in. deep might be 
of slightly rounded corners, as the sharper it is the more it 
weakens the rail. 

There has been a strong disposition on the part of rail- 
way companies, uotably on the Continent, to draw up 
stringent specifications, and include in them directions con- 
cerning the materials and the method of manufacture to be 
used. I hold that it is always best to let the maker, 
to a great extent, choose his own method of manufac- 
tare, so long as he allows the inspector to see that 
the rails made are, first of all, safe, and then correct in 
every exterior part, to insure their en! easily laid and 
giving a good and straight road likely to endure any reason- 
able amount of wear and tear that may be required. As 
for guarantee, it is useful where the railway is in constant 
communication with the maker, so as to allow of the 
rails being watched from time to time to see if they are 
fairly treated ; but where the manufacturer is distant 
from the railway which consumes his article, I hold 
that it is best for the railway engineer to look after 
his interests by good inspection, and to make sure that he 
has got what his specification demands before the rail is 

or. 
Pvt is beyond doubt that the inspection of rails is a matter 
of great importance. Whether it is necessary or not was 
at one time a debated question, but it has long ago been 
decided in the affirmative. In fact, in Europe almost all 
rails are inspected, partly with a view to economical 
advantage to the railway, but principally with the inten- 
tion of securing safety to the travelling public. A maker 
naturally a stranger who comes to inspect one order 
only, very differently from one whom he has seen more or 
less frequently, and whom he ame | soon have to meet again. 
It is certainly more easy to work under a constant system 
of inspection, employed by a regular inspector, however 
strict it may be, than to submit to the changes demanded 
by different specifications. Inasmuch as the mode of manu- 
facture differs in each district, no general specification, 


view of the future. 


with sellers asking 51s. 4d. cash, and 51s. 6d. one month, 
and buyers 1d. per ton under. This day’s market opened 
at 51s. 3d. fourteen days, 51s. 1jd. cash, and 51s. 4)d. to 
51s. 4d. one month, improving gradually to 51s. 7}d. one 
month and 51s. 6d. cash, and closing in the forenoon with 


month. The afternoon market opened steady, with 
business done at 51s. 6d. one month, 51s. 4d. and 51s. 44d. 
to 51s. 3$d. cash, improving to 51s. cash next week, and 
closing buyers at 51s. 44d. cash, and 51s. 7d. one month, 
sellers asking 1d. per ton higher. There has been a marked 
degree of steadiness of late, the chief cause of which is 
all to be the large amount of outside i , as the 

ublic are evidently baying largely ; but whether that 

uying will be sufficient to absorb the enormous production 
until better times come remains to be seen. It is stated 
that there are no considerable parcels of iron at present in 
second hands. The Continent is, if anything, not quite as 
lifeless as it was in respect of its buying, though it is to be 
feared that any little increased activity is caused by con- 
sumers and dealers hurrying in their winter supplies, so as 
to utilise canal traffic before the severe weather of winter 
sets in. The demand from America continues to be practi- 
cally nil; indeed, as the supply in that country is fully 
equal to the demand it seems useless to expect anything to 
be taken beyond the usual quantity required for admixture 
with inferior brands. Upon the whole, the outlook for the 
legitimate trader is most encouraging, as every indication 


exception of rails 62. 8s. 


in a healthy state. 


‘ , - r ; points to a good steady business at moderate but remuner- +3 shi 
} a wy by * F....1 ~~ = Scam 1, —s in e* ative prices, with the absence of the causes which brought a? rere a oakle 
circumstances, as well as in the machinery employed, mak about the violent fluctuations witnessed within the past simple and ingenious. 


— The speculator in pig iron warrants will, however, 
‘o well to bear in mind—especially if he is a weak one— 
that there are now 111 blast furnaces in operation, as 


e 
such detailed specifications impossible to be followed. If 
the specifications were iled there would not be much 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and the 
market was more lively than it has been for some weeks 
past. Prices were fully 6d. per ton higher than they were 
on the previous Tuesday, No. 3 Cleveland pig being 39s. 6d. 
rton. Several makers refused to do business at that 
re, and stuck outfor403s. Mesars. Connal and Co., the 
warrant storekeepers here, have a stock amounting to 
104,590 tons, which is an increase of 
week. The Glasgow warrant stock now stands at 474,787 
tons. Daring the last few days there ha ‘ge 
—— of pig iron from Middlesbrough to the Baltic 
and Grangemouth. The total production of iron in 
Cleveland is now very large, but the makers take a hopefal 


The Finished Iron Trade.—In the finished iron trade 
there is more work going on throughout the North of 
ae a —— —_ a < dg few — — 

are as follows: ip plates 61. . 6d. per ton; er 
from 52s. to 51s. 6d. one month. The market closed plates 71 12s. 6d.; bars bl. 10s. to 51. 15s. : 
and iron rails 51. 5s. In Cleveland there is now a better 
understanding amongst the finished iron manufacturers 
than there used to be. They now meet at Middlesbrough 
at fixed times and arrange prices. 
51s. 4d. cash accepted and buyers over, also at 51s. 6d. one| The Manufactured Iron Trade and Wages.—To-night 
at Middlesbrough the quarterly returns of Mr. Waterhouse, 
accountant, London, who is the official for the North of 
England Board of Arbitration and Conciliation for the 
manufactured iron trade, have been issued. 
which regulate w under a sliding scale 
show that there will be no alteration in the rate of wages 
for the three months commenzing November 1 next. The 
average net selling price per ton for the three months 
ending September last was as follows: classes 
manufactured iron 61. 7s. 1d. ; all classes of iron with the 


Shipbuilding and Engineering.—Both these branches 
of industry continue actively employed. There are still a 
large number of vessels being built o 
Tees. Marine engine building 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade except that as the winter is approaching 
there is a better demand for households. 

A New Slag Barge.—To-da; 
of ironmasters inspected a m 


at Middlesbrough a number 


ham. The barge is most 
By liberating a bolt the bottom 
falls out and t e slag is disposed of, | } has 
great floating power, righting itself immediately. 

















competition ; tenders would be received from only a few 
works which would actually be able to fulfil the conditions 
of the specification sent out. Unfortunately, no method 


against 89 at this time last year, with now smaller shi 
ments and alarger stock. Last week’s shipments qmeunhed 


: +1} to 11,196 tons, as compared with 23,323 tons in the corre- . a 
tae pone inapackions cor caip ba a ctial Av ocagostion | sponding week of last year. At the end of last year the | From t —> 
was made some years ago to a registered manometer stock with Messrs. Connal and Co. stood at 474,817 tons, business in the state for the 


making a decrease of 56 tons over the week. 





to the punching machine, and thus to measure the hardness 
of the steel. All that the inspector can do is to try to 








There are 3637 miles of rail- 
The total ~> derived 
ion service the several lines 
te —— was 45,942,860 dols., 
an increase of 3,226,721 dols., or 7.55 per cent. over the 
Starting of a New Steel Works.—This forenoon the first ' aggregate earnings for 1878. 


BaILROADs IN MIcHIGAN.— 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, the 29th 
of October, at the Memorial Hall, Albert Square (South-street 
corner), Manchester. The chair will be taken at 3 o'clock p.m. by 
the President, Mr. Edward A, Cowper. The ballot will take place 
at the meeting for the election of new members; also the nomina- 
tion of the officers for election at the next annual general meeting ; 
and nvtice should be given of any alterations in, or additions to the 
bye-laws, to be proposed at the next annual general meeting. The 
following papers will be read and discussed at the meeting: “On 
Recent Improvements in Machinery for Preparing and Spinning 
Cotton,” by Mr. Eli Spencer, of Oldham. “On Implements and 
Machinery for Cultivatiag Land by Horse Power,” by Mr. W. R. 
Bousfield, of London. 
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facturers and Purchasers to the advantages offered by the 
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new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited “to contribute their catalogues and circulars, 
which will be indexed and placed wnder the care of an 
attendant. 
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THE THAMES. 

We have for some years drawn attention to 
the state of the Thames, giving the results of per- 
sonal examination in an engineering and chemical 
point of view, and ranging in date from about the 
early part of April tothe end of July. During the 
present year, summer, if such it could be called, has 





extended to a later period, and the following 
remarks therefore are founded on observations taken 
until the close of September last. 

But before discussing the state of the Thames 
during 1880, it will be desirable to giance at the 
result which was obtained by arbitration between 
the Thames Conservancy and the Metropolitan 
Board to settle the question as to who was to be 
blamed for the alleged silting up of the river in 
various parts below the Barking and Crossness out- 
lets of the sewage of the metropolis under the juris- 
diction of the Metropolitan Board of Works. The 
Thames Conservancy charged the Board with having 
silted up the river by the discharge of sewage at 
those outlets. On the other hand, the Metropolitan 
Board laid on the shoulders of the Thames Conserv- 
ancy the whole blame through their neglect in 


protecting the banks of the Thames, and thus | case 


allowing the ‘‘ saltings” or washings of the banks to 
fall into the stream, 

If our readers will refer to our last volume for 
1878, they will find an account of two trips taken 
at the instance of the Metropolitan Board of Works 
from London Bridge to a little beyond Greenhithe 
(near Gravesend), in which the results of our own 
observations are also recorded. We strongly urged 
on the authorities on board that the dispute between 
the Board of Works and the Thames Conservancy 
should be referred to arbitration. This course was 
at last adopted. The Board of Trade appointed 
Sir Charles Hartley as the umpire. Mr. F. J. 
Bramwell, C.E., appeared as arbitrator on the pect 
of the Board of Works, and Captain Galton held 
the same position in regard to the Thames Conserv- 
ancy. Each side was well sustained by eminent 
counsel, and so, to use a common phrase, the fight 
was well and fairly conducted. 

Over three weeks were expended in taking 
evidence (we mean three weeks in days), and as 
might have been ex! d the evidence on either 
side was positive, but in our opinion eminently 
inconclusive. The trips of the Metropolitan Board 
of Works were undertaken at the end of November ; 
after heavy rainfall, at a temperature so low that 
few on board the steam vessels will very readil 
forget, and at a time, as we have already remarked, 
when the foulest farmyard ditch would have smelt 
comparatively sweet. The Metropolitan Board 
took chiefly the chemical side of the question, while 
the Thames Conservancy en more to prove 
the mechanical causes of the state of the river. 
We emphatically state that if the analyses of the 
water taken in November, during the trips of the 
Metropolitan Board, every sample of which we saw 
drawn from the river, were used as exemplifying 
the average state of the Thames during the year, 
the results have not the slightest value, and will 
lead to a gross misconception of the future of the 
pollution of the Thames, 

We cannot afford space to analyse the evidence 
that was offered during thetwenty three days’ sitting, 
and shall select only thatof two witnesses—Professor 
Abel and Mr. Clifton Sorby, two persons especially 
eminent respectively in chemical and geological 
science—with the results that Dr. Dupré gave of his 
analysis of the mud in various parts of the Thames, 

Dr. Dupré stated that two samples of mud taken at 
low water between Westmioster and Charing Cross 
Bridges gave worse results than any other between 
Teddington Lock and those places. The mud 
at the lock gave 3.43 of nitrogen in relation to 
volatile matter, while near Vauxhall Bridge the 
amount was 5.89, and at the Houses of Parliament 
4.74. His opinion was that that which constituted 
the source of nitrogen in the river must be some- 
thing which was not sewage. ‘The conclusion he 
arrived at was that there was along the Thames a 
source of pollution producing a change in the purity 
of the banks. That pollution might be caused by 
surface drainage or manured land. He could only 
account for the banks getting better lower down 
the Thames by the process of ual oxidation. 

Professor Abel considered that the proportion of 
nitrogen to volatile matter afforded on the whole a 
better indication of contamination than any other 
test. In all the various samples of mud that he had 
analysed there was nothing to lead him to the con- 
clusion that the sewer outfalls were the source of 
animal impurity. On the contrary, there was a 
decided superiority, generally speaking, in regard to 
this icular indication with regard to contamina- 
tion by animal matter in the samples from the vicinity 
of the outfall to the samples higher up the river. 
Possibly Professor Abel may be correct in his asser- 
tion, judging from the samples presented tohim. But 


it is very evident that he can know little or nothing of 
the state of the banks of the Thames near the outfalls 
at a point where the vegetable matter grows from the 
banks. If Professor Abel will take some samples 
of the mud at Isleworth and at a little east to the 
Barking outfall, he would certainly never repeat 
the evidence he gave as related above. He gave 
extended evidence in regard to the chemical 
characters of the earthy matter, both of the banks 
and in suspension. He could draw no conclusion as 
to the value of the presence of phosphoric acid in 
the mud and banks as indicating sewage contami- 
nation, With the exception of the mud absolutely 
close to the outfall, he found the general charac- 
teristics of all the banks in the river alike, There 
wad only one exception, and that was in a sample 
taken close to the northern outfall, and even in that 
the proportion of volatile matter was not 
greatly different from that which was found in the 
other samples of the banks. 

Sorby, late president of the Geological 
Society, gave the results of his examination of 
samples of sand and mud taken at various places in 
the river from Richmond Bridge to Erith and Coal- 
house Creek, He found that the samples from 
Richmond to Kew and Brentford yielded 4.4 per 
cent. of flint; but at the West India Docks this 
had decreased to 3.2 per cent., and at Coalhouse 
Creek, beyond Gravesend, it was only 2.7 per cent. 
The conclusion he came to, therefore, was that, 
practically speaking, the material on the surface of 
the banks was identical with the ordinary mud 
carried down the river, with the addition of about 
4 per cent. of materials such as would be derived 
from the sewage of the outfalls, He found very 
few specimens of hairs of oats, small proportion of 
straw, spiral vessels, and undigested fibre high up 
in the river, but they were no doubt present at the 
West India Docks, and in the Crossness banks. 
These, we may remark, may show the influx of road 
detritus into the Thames. 

A rather amusing incident which nearly closed 
the sittings of the arbitration was that of recalling 
Professor Abel to define mud. He considered it to 
consist of such finely-divided particles of matter as 
by absorption of water acquired adhesiveness. He 
added, that flour and water would make mud. 
Finely divided silica would not of itself constitute 
mud, but if mixed in not too large a quantity with 
a mud-making material, such as clay or chalk, it 
forms part of the resulting mud, It is curious that 
so many eminent chemists and ~ after 
having spent twenty-three days in discussing the 
character of the mud of the Thames and its banks, 
should finish at last by having to ask what the term 
mud really meant, 

The result of the inquiry was in favour of the 
Metropolitan Board, and we think justly so, because 
the system of letting the sewage out at Barking and 
Crossness is such that a large amount of the real 
mineral matter must necessarily remain in the reser- 
voirs, But what we have always contended for is, 
that they send into the ‘Thames an immense amount 
of light suspended matter which in course of time 
necessarily settles on the banks, or is constantly 
carried to and fro with the tide, to the detriment of 
the general health of London, and of the inhabitants 
— both banks of the Thames from Blackwall to 

rith, 

It would be naturally supposed that in the report 
of the Thames Conservators, dated July, 1880, some 
allusion would be made to the matter that we have 
already briefly alluded to, in reference to the dispute 
between the Conservancy and the Metropolitan 
Board. But the conservators observe a complete 
silence on the subject. The reports of the Thames 
Conservancy are really models of brevity. They 
are stereotyped in every respect, as regards style, 
being only varied in respect to matter according to 
the annual variation of circumstances. In the last 
report, above referred to, we are informed that the 
moorings, buoys, &c., have been maintained in an 
efficient state ; that dredging has been carried on to 
enable large vessels to pass through and anchor 
safely where shoals formerly existed; that some 
thirty-three sunken vessels had been raised, and 
that ‘‘in the district between Staines and Teddington, 
the locks and weirs have been kept in a proper 
state of efficiency.” This seems slightly at variance 
with the verdict of a coroner’s jury, delivered a 
week or two ago, by which the ‘Thames Conserv- 
ators were severely blamed on account of their 
neglect of one of their weirs which caused a lament- 
able loss of life, We are further informed that ‘ the 





district extending to ten miles from the river, which 
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was bythe Act of 1878 assigned to the Conserv- 
ators for preventing the pollution of the tributaries 
of the Thames, has been rigidly inspected, and the 
measures provided by the Legislature for putting a 
stop to such pollution, have been carried into opera- 
tion. Lastly, we learn that, ‘‘as a further means 
to improve the purity of the water, the Conserv- 
ators have onnk to be removed, in the district above 
Oxford, the weeds and obstructions which interfered 
with the proper flow of the water.” 

It is somewhat remarkable that in this report we 
cannot trace any account of what has been done by 
the Thames Conservancy to protect the banks 
below North Woolwich on either side of the 
Thames. From personal observation we can safely 
say that they have made extraordinary efforts in 
this From frequent trips during the 
present and last year, we have been led to notice 
the great alteration that has been effected, and in 
fact both banks of the Thames are beginning to 
assume the appearance of white stone walls where 
formerly only landfalls or saltings were visible. 
Are the Conservators too modest to take credit for 
the work they have performed, or, on the other 
hand, have they undertaken the work quietly, under 
the conviction that, toa large extent, they have been 
really the cause of silting up the river, and creating 
shoals, the blame of which they have hitherto laid 
at the door of the Metropolitan Board of Works. 

For a long time past we have been informed by 
special reports, and statements in the papers, that 
‘* very shortly” all the Thames above the intakes 
of the metropolitan water companies would be freed 
from contamination by the passage of sewage or 
drainage into the river. But we next refer to a 
report of the Thames Conservancy, dated July 9, 
1880, in which an account is given of all places (or 
supposed to be all places) at which notices have 
been served by the Conservators ‘“ for the discon- 
tinuarice of the passing of sewage or other offensive 
or injurious matter into the river above the intakes 
of the water companies supplying the metropolis.” 
Amusingly enough, Cricklade, near which the 
Thames takes its rise, is at the head of the list, and 
the report states ‘‘ notices recently expired ; await- 
ing report.” The Witney rural sanitary authorities 
are being proceeded against for non-compliance 
with notice which expired’ in yoy! 1879. 
Oxford is favourably reported, as is also Abingdon. 
Wallingford seems under doubt, while Reading 
appears to have been satisfactory. Windsor is re- 

rted to have the works completed, but the effluent 
is not satisfactory. About a fortnight ago the Con- 
servators recovered a penalty from the authorities 
for sending sewage into the Thames. Staines is 
uader notice, which expires in the present month, 
while the rural sanitary authority of Chertsey is 
under notice, which will expire next December. In 
pursuance of the Thames Navigation Act of 1878, 
notices have been served on local authorities and 
private persons whose districts or premises sending 
sewage or other offensive matter into the Thames, 
are within a distance of ten miles, measured in a 
direct line from the river. The great majority of 
these notices have not yet expired. In some cases 
legal proceedings have been taken. About 100 
notices have been given, nearly the whole of which 
have not yet expired. 

This we contend is a most unsatisfactory state of 
matters in regard to the Thames, above the intakes 
of the Metropolitan Water Companies. Much dis- 
cussion has recently (since the prorogation of Parlia- 
ment) taken place in reference to the fitness of the 
water supplied by the Thames companies for domestic 
and other purposes. Into this we shall not enter 
at present, as the general question of the water 
supply is in the hands of the Government, who have 
promised to bring in a Bill during next session to 
attempt to settle the matter. We only now protest 
against the attempts which are being made to prove 
that the Thames water is fit for use in London, and 
rely on the reports of the Thames Conservators in 
support of our views. 

As far as we can judge from the perusal of the 
evidence little attention has been paid, in takin 
samples submitted to chemical and microscopi 
analysis, to such circumstances as the following, 
viz.: The temperature, antecedent rainfall, height 
of the barometer, &c. If samples are taken from 
a river or reservoir with a rising barometer, the 
supernatant liquor, after standing, will present a 
clear ap ce. If such samples are placed in a 
tall glass jar it will be seen that as the barometer 


sewage treated at first by any of the well-known 
precipitation processes, may be used as a rough baro- 
meter or rather as a baroscope. 

In numerous trips down the Thames during last 
year we were surprised at first sight to see the great 
improvement of the river below Blackwall. The 
banks seemed entirely free from sewage deposit, 
which can easily be detected by a practised eye, 
owing to its glass-like power of reflection. The 
enormous amount of fresh water sent down the 
Thames from its upper districts had literally 
scoured the river, and, generally speaking, the tem- 
perature was low. 

But daring this year circumstances have changed. 
A higher temperature, less rainfall, and consequently 
less amount of fresh water running down the river, 
have tended to increase the floating impurities. On 
two occasions last year we noticed that no sea water 

resented itself on the surface of the Thames at 

yravesend for above two hours after the time of 
high water at that place ; while, during the present 

ear, we have seen sea water on the ace at 

urfleet two hours before high water. The reason 
of this is obvious. In the former case the immense 
body of fresh water carried all before it to a point 
far below Gravesend, to be driven back by the 
incoming tide, while this year the volume of sea 
water stopped the small one of fresh water, and 
drove it towards London, 

On August the 7th [last we noticed a singular 
appearance which proves, what we have always 
urged, that the sewage from the Barking and Cross- 
ness outfalls is, under ordinary circumstances, driven 
back by the incoming tide. Two black bands of 
water extended for nearly four miles between a little 
below these outfalls, in nearly mid-channel, to Erith, 
and were being driven up by the tide. The paddles 
of the steamer produced nothing but black froth. 
But between these channels or bands was one of a 
whitish character, apparently full of chalk or lime 
waste. The stench os the distance was intolerable, 
and seemed to be nothing new, as the steward 
informed us that for some time past he had been 
obliged to keep the ports of the dining-room saloon 
closed owing to the abominable smell which was 
afforded, Seven hours afterwards, on the same day, 
we noticed precisely the same smell, which was 
apparently mostly of gas products and sulphide of 
ammonium on the return voyage, and during the 
efflux of the tide. 

At North Woolwich pier the water during the 
last two months has been of the filthiest character. 
The same holds good from Blackwall upwards. A 
sample taken at high water, about three weeks ago, 
when there was no disturbing cause of any kind, was 
so replete with suspended matter as that an ordinary 
tumblerfal presented a mass almost opaque. This 
was at the base of Cleopatra’s Needle on the 
Embankment. Care was taken that the passage of 
steamboats did not make bad worse. 

This need be no matter of surprise. There is a 
large town floating on the Thames—that is the ship- 
ping between London Bridge and Blackwall—cast- 
ing every imaginable refuse into the river. This is 
brought up by each tide at least as far as Hunger- 
ford, perhaps Westminster. Toa certain extent it 
may account for the results given by Dr. Dupré, 
already alluded to at the beginning of this article, 
referring to the amount of nitrogen being so 
great there. Thus, despite all our drainage, 
embankment, and other systems, a source of pollu- 
tion which constantly exists from London Bridge 
downwards for over three miles is defying all our 
efforts to purify the river, and presenting us with 
the excreta of several thousand persons who have 
no possible means of disposing of their refuse except 
by casting it into the Thames and making their 
cesspool of it. 

Such is a general glance at the present condition 
of the Thames, Should the next year present us 
with a high temperature, our authorities may at 
last awake to the fact that they have quieted them- 
selves by great scientific research for a time only, 
to subsequently find out their mistake. There is 
one thing quite certain, and that is that the causes of 
the pollution of the Thames have not been removed, 
and are daily on the increase, It appears to us that 
the Conservancy Board on the one hand and the 
Metropolitan Board on the other have, ostrich-like, 
hid their heads respectively in the sand and mud. 
But artificially blind as they thus may be they will 
find that their judge—public opinion—may at no 
distant date rouse them to their Duties and quench 


EDISON’S ELECTRIC LIGHT. 

Mr. Epison continues with characteristic perti- 
nacity to declare his faith in the ultimate success of 
his proposed system of domestic electric lighting. 
He has contributed a short but pithy article to the 
current number of the North American Review, in 
which he recounts a number of further develop- 
ments in the machinery for the production of the 
light, and argues for its soundness as a commercial 
undertaking. The newest improvements show no 
great advance upon the results arrived at in Feb- 
ruary last, when, through the pen of Mr. Upton, 
his assistant, he gave to the world the “first true 
and authentic” account of his invention, with 
which the readers of ENGINEERING have already 
been made familiar.* The new developments are 
simply matters of detail, affecting the form, 
size, and construction of lamps and generators, 
As our readers are aware, the spirals of platinum 
wire first employed by Mr. Edison for the produc- 
tion of a light by incandescence on the passage of an 
electric current were speedily abandoned in favour 
of a slender — of carbon from inci- 
nerated card bent into a horseshoe form. In 
the latest lamps this loop of carbon is prepared 
from fibres of a certain cultivated species of Japa- 
nese bamboo. They are first chemically pre- 

, then cut to lengths of about 5 in. and 
mt to the desired shape, and lastly reduced 
to carbon and placed in the oval bulb of glass 
from which the air is exhausted by a Sprengel 
pump. According to Mr. Edison the average “life” 
of such a lamp is six months, reckoning five hours 
a day for the duration of the light. Each lamp is 
now stated to cost ‘‘ about 50 cents.” The generators 
have undergone some transformation too, and now 
reappear on a gigantic scale. They are to be enor- 
mous dynamo machines “of 120 horse power”— 
whatever that may mean as applied to a generator 
of electric currents, and each is to be worked 
directly by a120 indicated horse power engine, 
Ten such big generators and engines are to be set 
up at each central station. Mr. Edison states 
that formerly he proposed to use groups of 
‘*magneto machines,” and that the change to these 
ss une machines” is for the sake of simplicity 
and economy. We were under the impression that 
the ‘‘ hundred generators” described (and depicted) 
by Mr. Upton in Scribner's Magazine of last 
February were true dynamo-electric machines 
differing in no very essential point from the well- 
known type of Siemens machine. In what respect 
the new giant generators differ from these so as to 
entitle them to be classed apart from them, or why 
these earlier generators formerly called dynamo- 
electric should now be branded as magneto-electric, 
are matters which are not very apparent. The gain 
in avoiding the enormous multiplicity of belts and 
shafting formerly proposed is of course great from a 
merely economic point of view. 
When we pass on to the more general considera- 
tions advanced in the conclusion of Mr. Edison’s 
article, we confess to some disappointment at the 
vague manner in which sweeping generalities are 
made to do duty for the statement of ascertained 
results. Mr. Edison sums up the economic question 
in favour of electricity as against gas with the 
following categorical reasons. (1) Because the total 
investment in plant to develop an equal quantity of 
light is less ; (2) because the depreciation of plant 
is less ; (3) because cost of labour is less ; (4) because 
ground rents will be de ape nad less, less area 
being required and only ordinary manufactory 
buildings; (5) because the sale of electricity for 
producing motive power by day will tend to 
economy in the sale for production of light by night. 
A bit of intelligence is added, that it has been 
ascertained by experiment that power can be supplied 
‘‘on the same mains” varying from 25 horsé power 
down to ,jsth of a horse power. We also learn 
that New York has been canvassed as to the probable 
demand for small motor power for domestic purposes 
and minor industrial establishments, and that to 
satisfy this demand alone will occupy the generating 
machinery for ten hours a day at a profit sufficient 
‘to more than cover the expense of running the 
stations for six hours longer in producing electric 
light.” This last statement, which has not certainly 
been ‘ascertained by experiment,” must be taken 
for what it is worth—the opinion of.a sanguine 
inventor. Still, taken as a whole, the article appears 
to give reasonable grounds for judging that some 
advance has really been e. Any one who com- 








falls a large amount of the light floceulent matter 
will rise, and, in fact, a tall glass jar of genuine 





their party squabbles for the public good of the 
metropolis. 


pares, even in the most casual way, Stephenson's 
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engine, the ‘“‘ Rocket,” with a modern express loeo- 
motive, must recognise that though the same essential 

rinciples are involved in their construction the 
Sifference is one chiefly of size and adaptation of 
parts of the mechanism. It may be that experience 
may suggest similar developments in the dynamo- 
electric machine which is yet in its early infancy. 
We have long held the view that heavier field 
magnets in proportion to the armature would tend 
to the improvement of the dynamo-electric machine 
in respect of the steadiness of the currents it 
generates. Mr, Edison admits at the outset 
that delay and pa gacceyry have attended 
the long-promised public trials of his system. He 
even confesses that hitherto ‘* the weight of scientific 
opinion” has decidedly inclined against him, and he 
reminds us that eminent men of science assumed a 
similar attitude towards ocean steam-navigation, sub- 
marine telegraphy, and duplex telegraphy until 
these were demonstrated to facts. The delays 
which have occurred, he assures us, have been 
occasioned by administrative considerations and 
details of organisation, such as mapping out districts 
and stations, preparing estimates and negotiating 
large manufacturing contracts. However this may 
be, the public will be glad when the real practical 
trial comes off, and reveals how much of these glow- 
ing anticipations are destined to failure or to fulfil- 
ment, And although there is in all this nothing 
new in favour of Mr, Edison’s wilful choice of an 
‘‘incandescent” light, to which he obstinately 
adheres, we cannot help admiring his ceaseless 
perseverance in developing the system which he has 
adopted, for better or worse, as his own. 








NOTES. 
DESTRUCTION OF THE BRIDGE AT REICHENAU. 

Tue longest wooden bridge in one span in 
Switzerland, crossing the Rhine at Reichenau, with 
a single opening of 66 metres, or 216 ft. 6.5in., was 
destroyed by fire in the night of August 1. This 
bridge, which was built in 1820, in connexion with 
the high roads over the passes of the Spliigen and St. 
Bervhard, replaced an old bridge carried away in 
1817 by the Rhine floods. It had been extensively 
repaired and strengthened between the years 1840 
and 1845, and contained enormous masses of timber. 
It was illustrated in a modified condition in Ehren- 
bergs Bauzeitschrift, and withit has passed away an 
interesting specimen of large span wooden bridge 
construction. 

Tue ‘ ATALANTA.” 

It is difficult to account for the course recently 
adopted by the Atalanta Committee in closing their 
doors to the public at a critical part of their inquiry, 
and proceeding toj take evidence in camera as to the 
vessel’s stability. There may be good reasons for 
this, but it is due to the public that some explana- 
tion of a course so utterly at variance with precedent 
should be afforded. We understood from the state- 
ments made in Parliament that it was to be a 
public inquiry, and can hardly think this pledge 
would have been departed, from unless for very 
strong and cogent reasons. All the same, the public 
should be informed of those reasons, or they will 
assuredly assign the worst motives for a cloak being 
so suddenly thrown over the proceedings. What- 
ever differences there may be between the investi- 
gations and conclusions of Mr. John and the 
Constructors’ Department of the Admiralty, it is 
best that they should come up so as to give the 
many competent professional men in the country, 
as well as the Committee, the opportunity of 
judging of the merits of the case, and, if necessary, 
of expressing their opinions. At present the 
matter appears to be in a most unsatisfactory state. 


PRoGRESS OF ELECTRIC LIGHTING. 

The lighting of the Reading Room of the British 
Museum by Siemens’ electric lamps was resumed for 
the winter on Monday, October 18. Four new 
lamps have been supplied in place of the old ones. 
They are fitted above the arc with brown japanned 
reflectors to shed the light down upon the floor and 
desks ; while topaz-coloured glass screens are } laced 
beneath the arc to quench the blue actinic rays 
which sometimes affect the whiteness of the light. 
With regard to the lighting of the City streets no 
decision has, we believe, been come to as yet by the 
Commissioners of Sewers ; but they are giving the 
relative merits of the different competing systems 
their consideration. Jablochkoff’s candle is still 
coming into more extended use. In London it is, 
we hear, to be employed in lighting the Charing 
Cross Station of the Metropolitan District Railway ; 


and a. special application of it recently reported 
from abroad is the lighting of the piers of Kras- 
novodsk on the Caspiav, while the Russian troops 


are debarking there for service inst the Tur- 
comans. The installation of Jablochkoff’s, Siemens’, 
Jamin’s, and other systems in foreign cafés and shops 
goes on as usual, 


BRIDGE NEAR GARABIT, 

At a recent meeting of the Société des Ingenieurs 
Civils in Paris, M. Eiffel read a very interesting 
—_ on the new bridge to be built on the French 

tate Railway, near Garabit. The total length of 
the bridge will be about 1650 ft., with one span of 
541 ft. similar in construction to the arched girder 
of the Douro Bridge, completed by the same firm in 
1878, and illustrated in ENGINEERING, vols. xxv. and 
xxvi. The height of this arched girder will be 400 ft, 
The girders carrying the permanent way are con- 
tinuous over the whole span, and rest upon the 
arched girder in the centre and on four vertical 
piers. The total weight of the arched span is 
calculated to 3.2 tons per foot run, and the total 
weight of the bridge as 3200 tons, The calculations 
of this arch are based upon the new method of 
the late M. de Dion, and were carried out by 
Mr. M. K@chlin, of Ziirich. M. Eiffel also men- 
tioned that no allowance is made in the calculations 
for changes of temperature, since they are of little 
———— in the high arch. The material is 
calculated to be loaded to a strain of only 3.8 tons 
per square inch. 

PorTLAND CEMENT. 

In the course of an interesting paper on Portland 
cement and the modes of testing it, read by Mr. 
W. H. Bailey, of Salford, before the Manchester 
Association of Engineers, last Saturday week, 
attention was drawn to the desirability of testing 
cement for its resistance to crushing as well as by 
tensile strain, while it was also pointed out that the 
elasticity of the material was a feature which would 

robably in future receive attention, Professor 

hurston’s ——— for testing cement by torsional 
strain affording interesting information on this 
point. For the application of tensional strain 
to test pieces of cement, Mr. Bailey considered 
the apparatus employed by Mr. Arthur Jacob, 
the borough engineer of Salford, to be the 
most perfect. Mr. Jacob employs cylindrical test 
pieces very carefully made, and in his testing 
apparatus the strain is applied by a lever carrying 
at its outer end a long can into which a small stream 
of water flows. The arrangement is such that the 
fracture of the specimen and consequent fall of the 
lever causes a trigger to shut off the water, the 
quantity received by the can up to the time of 
fracture being read off a graduated gauge glass. 
With this method of testing, the application of 
strain is of course very gradual, and with good 
materials exceedingly uniform results are obtained. 


THe TELEPHONE IN Paris, 

The fusion of the rival Bell and Edison telephone 
companies in this country has been followed by the 
amalgamation of the Edison and Gower telephone 
companies in Paris, Gower’s telephone is, as is 
well known, simply a Bell telephone with all its 
organs improved. It is, therefore, properly called 
the ‘*Gower-Bell,” and the right to use it is 
purchased by paying a license to the owners of the 
Bell telephone patents. It is a little superior to the 
Bell telephone by reason of the larger volume of 
sound it emits. In external form it is a flat cylin- 
drical brass box, which is fixed in position, and 
tubes with mouth or ear pieces convey the air 
vibrations to and from the diaphragm in speaking 
into it or listening to it. The central Paris exchange 
for the Gower system is in the Rue Neuve-des- 
Petits-Champs. As worked there both the trans- 
mitter and receiver are Gower telephones, the 
microphone transmitter not being employed. No 
battery currents are, therefore, employed, and the 
call signal is started by a magneto-electric current 
from the transmitting telephone. ‘This is effected 
by means of an ingenious call-bell devised by M. 
Ader, The call is given by blowing a small trumpet 
attached to the transmitting telephone, and the 
vibratory currents thereby produced, after travers- 
ing the line, are allowed to flow through the Ader 
apparatus. This consists of a horseshoe magnet 
carrying two magneto-electric bobbins in front of 
whose poles there is a strip of soft iron free to 
vibrate under the attraction of the poles, A small 
hole is cut in this strip and into this hole is placed 








the conical tooth of a detent holding back a signal 
disc marked ‘ respond.” ‘The strip is tuned to 





vibrate to the same note as the trumpet sounds, and 
the result is that the magneto-electric currents 
generated by the trumpet note start the strip into 


rapid vibration, thereby freeing the tooth of the 
detent and allowing the signal disc with its printed 
order to come into view of the attendant. Thus 


the very feeble magneto.electric currents are caused 
to actuate a mechanical device, 


Tue ‘ Livapia.” 

In spite of threatened Nihilist dynamite, the 
Livadia has safely left this country for her destina- 
tion in the Black Sea, and we have satisfactory 
accounts of her behaviour at sea between the Clyde 
and Brest, where she called to take on board the 
Grand Duke Constantine. With 5000 horse power 
and with six boilers out of ten giving steam, she is 
said to have made 14 knots on the .. This 
indicates how much might be saved in a future 
Livadia, where 14 knots is the speed aimed at, as it 
was in the present one. It shows also the discrepancy 
on the safe side, of course, between the estimates and 
the result. Little can be said as yet about her 
behaviour, as the weather was fine all the way, but it 
is said that the Atlantic swell had little or no effect 
upon her. This was to be expected, although scarcely 
to the extent stated to have been the case by one of 
our contemporaries. It is said the pitching did not 
amount to more than one degree up and down from 
the horizontal, and the rolling a fraction of a degree. 
We are not sure, however, that the instruments 
used for recording the movements could be depended 
upon for firing the movements relative to the 
horizon. There can be little doubt that both trans- 
versely and longitudinally the Livadia would in a 
long easy swell follow the slope of the wave much 
as a raft would do, and the instruments described in 
the interesting account of her voyage to Brest, 
which appeared in the Zimes of the 21st inst., would 
be more calculated to give the movements relative 
to the wave slope than to the horizon. We fully 
endorse the wish of those on board that she may 
meet some heavy weather in crossing the Bay of 
Biscay, in order to try her qualities, and as 
heartily wish that she may come safely through it. 


Corron BELTING. 

A variety of materials have been tried to replace 
leather as a material for driving belts, but most of 
them are inferior in some respect, and cotton belts 
have not till quite recently been manufactured in 
such a manner as to justify their general adoption. 
Some of these have, however, lately been brought 
into the market, called Scandinavian belts, which 
pang to answer their — admirably well. 

hey are simply a cotton fabric, which is lighter, 
more elastic, and more durable than leather, and, 
therefore, particularly adapted for high speeds. 
For most purposes, and especially for heavier belting 
of this kind, a coating of wood tar is found an advan- 
tage, while for small bands, such as are used for 
spinning machinery, the unprepared raw cotton 
belt is used. The cost of manufacture of these 
belts is very small as compared with leather, and by 
the peculiar method of weaving them, they do not 
fray out at the edge or break after being worn at the 
edge by running against a belt fork. The woven 
belts have, however, their disadvantages; they 
stretch and shrink more than leather belts ; 
but once taken up sufliciently, they run more 
smoothly than leather, since they have but one 
joint, and are perfectly uniform. When they get 
damp, they have the prea 7 of shrinking 
slightly, On their tensile strength Mr, Kirkaldy has 
made some experiments, and found that a cotton belt 
33in. wide broke under a load of 4187 lb., while a 
leather belt of good quality, 4in, wide, was broken 
with 2100lb. It is nevertheless advisable to use 
wider belts when replacing leather by cotton, since 
they are best used of ordinary thickness; this is, 
however, also in accordance with good practice in 
leather belting, thick belts having been found not 
to answer as well as thin wide belts, or at least ~ 
requiring disproportionately large belt pulleys, In 
cgnnexion with this subject, we may mention the 
American cotton belting, manufactured by Mr. M. 
Gandy, of Ansdell-street, Wapping, and which was 
largely employed at the Diisseldorf Exhibition, 
where it attracted considerable attention, 


Tue PERFORMANCE OF STEAM BOILERS. 

The Société Industrielle of Mulhouse, in their 
programme just issued of prizes to be awarded 
in 1881, include several which have for their 
object the improvement of the performance of 
steam boilers and the more accurate determina- 





tion of that performance. The following are some 





354 








ENGINEERING. 


{OcT. 22, 1880, 





of the prizes offered: A silver medal and prize of 
500 francs is offered fora new means of determin- | 
ing the quantity of water carried in suspension | 
by steam; a silver medal and a sum of 500 | 
france for a memoire on the sizes to be adopted 
for the chimneys of steam boilers, this memoire 
giving particulars of results of practical experience ; 
a medal of honour for a new system o i 
steam boilers on the principle of converting the fuel 
into gas, which is subsequently consumed under 
the boiler; a silver medal for improvements in 
economisers, and particularly in Green’s econo- 
misers, these improvements having special refer- 
ence to the more methodical circulation of the 
water in a contrary direction to the products of 
combustion, the cleaning of the interior of the 
tubes, the suppression of the damage to the exterior 
of the tubes due to the employment of sulphurous 
coal, and facilities for inspection and repairs; a 
medal of honour for the invention and application 
of a new water meter adapted for use in connexion 
with boilers for recording the feed-water used ; and 
a silver medal for the invention and application of a 
pyrometer suitable for indicating the temperature 
of products of combustion in boiler flues, this pyro- 
meter to be capable of indicating within 5 deg. Cent., 
the temperature of gases between the limits of 
800 deg. and 1200 deg. Cent. (572 deg. and 2192 deg. 
Fahr.), and the instrument to have been fairly tested 
on a boiler in Upper Alsace, A silver medal and 
a sum of 500 francs are also offered for a memoire 
on the heating of workshops (and particularly of 
spinning mills) by steam, and a similar medal and 
prize for new researches, theoretical and practical, on 
the flow and cooling of steam in long pipes. The 
competition for these prizes is open to all countries, 
and memoires, descriptions, drawings, &c., accom- 
panied by a closed envelope containing the name 
and address of the competitor are to be delivered 
before the 15th of February, 1881, to the President 
of the Société Industrielle, at Mulhouse. 


Friction DYNAMOMETERS, 


There have lately been brought before the notice 
of the Société d'Encouragement pour 1|’Industrie 
Nationale, of Paris, two exceedingly ingenious forms 
of friction brakes or dynamometers which deserve 
to be widely known. The first of these is one 
designed by M. Carpentier, and is specially suited 
for absorbing the power developed by small motors, 
and the principle of its construction is shown by 
Figs, 1 and 2 annexed, In these views A and B are 
two grooved pulleys, of which the former is loose 





and the latter fixed on the shaft C of the motor to 
be tested. To the loose pulley A are attached two 
cords, the one supporting the — P resting in 
the groove of the loose pulley and being fixed at 
E while the other cord, which carries a smaller 
weight p is attached to an arm D fixed to the loose 
pulley but projecting so as to allow the cord of the 
weight p to lie in the groove of the fixed pulley. If 


now the shaft revolves in the direction of the arrow 
it is evident that the frictional hold which the 


groove of the pulley B has of the cord carrying the 
weight p will tend to drag round the loose pulley A 


2... — ay 








in the direction in which the shaft is revolving, 
while on the other hand this tendency is resisted 
by the action of the weight P, which tends to 
rotate A in the opposite direction. The loose 
pulley A is thus subjected to a constant force=P 
—p acting on its periphery in one direction, while 
in the other direction it is subject to a pull on the 
arm D depending upon the arc of contact between 
the fixed pulley B and the cord of the weight p, this 
arc increasing as the weight P falls and decreasing 
as it rises. Under these circumstances it is evident 
that when the shaft C is running in the direction of 
the arrow the loose pulley A will turn on it in the 
opposite direction until the cord of the weight p has 
such an arc of contact in the pulley B, as to enable 
that pulley to exert a drag just equal to the dif- 
ference of the weights P oi p. The arrangement 
is very simple and evidently perfectly self-adjustivg. 

The second brake to which we alluded above is 
one designed by M. Marcel Deprez, and it is 
intended for use in — motors of any size. It 
is a modification of the Prony brake, and Figs. 3 
and 4 show its arrangement. The shaft A hasa 
brake pulley B keyed on it, and this pulley is gripped 
between a pair of blocks C C, attached to levers 
D D'. These levers have their fulcra on studs pro- 
jecting from the pulley G, and their outer ends are 





connected—the one directly and the other by means 
of the link E—with the lever F. This lever is 


arranged as shown in the plan, and it has hung 
from it a weight tending to make the blocks C C 
grip the pulley B, the point of suspension of this 
weight being sensibly coincident with the axis of 
the shaft A. The pulley G has a counterweight H 
which balances the lever and link D, E, F, &c., and 
it has hung from it bya flexible connexion the 
weight P, this being the weight which represents 
the resistance overcome by the motor. This resist- 
ance is constant, the weight P acting at the radius 
of the pulley G, but the grip exerted by the blocks 
C on the pulley B, due to the weight p, depends 
upon the angle at which the levers D D! ie lie with 


the horizontal. In the position shown in Fig. 3, 
| 


Fig.3. 





Fig. 4. 


this grip is a maximum, and supposing it to be greater 
than is required to keep the weight P raised, the 
whole system of levers will rotate with the shaft to 
such an extent as to reduce the grip to the amount 
required. With the levers D D! F standing vertical, 
it is evident that the weight p would cease to force 
the blocks C against the brake pulley, and the grip 
would be zi/. In proportioning the weights, all 
that is necessary is to employ such a weight p, that 
the gripping action of the brake blocks when the 
levers are horizontal is clearly in excess of that 
required to raise the weight P. M. Deprez’s 
arrangement of brake is very ingenious, and we 
see no reason why it should not work well. Like 
that of M. Carpentier it is susceptible of several 
applications besides that for which it has been 
specially designed. 
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Oct. 12) 
4131 | A. W. L. Reddie, Lon- | Navigable vessels, and means for 
| don, their propulsion in water or on 


U.S.A, 

Method of and apparatus for treating 
bales of fibrous material to facili- | 
tate su uent assortment and | 

| treatment f. 

4133 | J. Rae, New York, | Grinding mills 


4134 | EB. Guende, Cavaillon 


4132 | F.F. Seeland, Newark, 
NJ., U.S.A, 


Safety apparatus for railways. 


land. &. M. Fryer, New York, || 











| _ (Vaucluse), France. 
4135 | W. Morgan - Brown, | Breechloading ordnance. S. WM.) 
| on. Richardson, Woburn, Mass., U.S.A. 
4136 | G. Barker, Birming- | Separation of zinc from other metals 
ham. and Ca and 
apparatus applicable thereto. <A. 
Harnickel!, Pe York, U.S.A, 
4137 | G. Illston, Birming- | Sewing machines. 
4138 | ©. M. Westfield, Lon- | Method of stoppering or closing 
don. flasks, — éc., used in 
transporting and storing gun- 
powder, &o. 
4139 | F.C. Nutter, London. | Manufacture of stays and corsets. 
4140 | J. ares. Sunder- ao for steam, hydraulic, and 
4141 | J. Cheshire, Birming- | Bell whistle in combination for 
ham. call and ee eee. 
4142 | H. Almond, Black- | Pickers for looms for weaving. 
burn, and J. Hold- 
ing. Manchester. 
4143 | H.and F. 0. Cockey, | Apparatus used in the purification 
Frome, _Selwood, of gas. 
Somersetshire. 
4144 | A.J. Boult, London. | Scutching machines. S. S. Fuller, 
Stratford, Ontario, Can, 
4145 | M. Cross, Bristol. be -y- © cases and pinions, applicable 
er 





























Nos. | Nos. 

pant oF APPLicaits, | ABBREVIATED TITLES, &. | pind,| “Appuiokivis,” | ABBREVIATED TITLES, 

Oct. 12 0t.13} i . 

4146 | A. J. Boult, London. | Pistols, and method or appliances 4162 |J. Chadwick and J. H. | Dyeing yarn and textile fabrics. 

for using came. M, O'Mahoney. | Mather, Chadder- 

4147 | A. Nicholls, London Float gan ree ascertaining the | 4163 | 8 Grokaert, Sheffield Combination of harmoniums and 
| A. , ' joat gauges for e , ; 4 } 
quantity of liquor in vats, fer- similar reed instruments with 

4148 | J.Botjemann, London,| Mingntns equates, #0. pporting || 4104 | W.H.and D.Thomp- | Gfasing vertical and sloping sur- 
. “ pe |g ‘ 7 | gon, Leeds. faces 8 for horticultural, railway, 

4149 | G. W. von Nawrocki, | Lamps, and apparatus | an er purposes. 

| | Berlin. therefor, app. one to pocket | 4165 | W. Hartnell, Leeds. _ — ? in crushing and 
lights. £. Kéhler, Cameny, | ting blue and other dia- 
W. R. Lake. Lo Stlesia, i mondiferous conglomerates, = 

- = aes es fa desig r p Amma street, Kimberley, South Africa. 
E. Tymeson, Yonkers, New York,|| 4166 | M. Sella & F. Cerruti, | Apparatus for dyeing, washing, éc., 
U.S.A, i| Stratford, Essex. textile materials (kee them 
Oct .13 } — apg peeves en hs 
- | Stays and Corse yeing or washing - 
am | wae tose, | omega | =e 

continu re 
a ™ = ao W) Botton, X.Blenr, in order to perform the above 
d D. q it, Mich., \ 
CSA, . — r 4167 | P. J. Wates, Balham, | Apparatus for extracting tor ont 

4153 | R. W. Gossage, Dept- | Adjustable sqpesetes for ting 4 other impurities from gases, &c. 

ford, Kent. tion of doors and ows. 4168 | A. K fer, London. | Stop for bottles, &0. . 

4154 | H. J. Haddan, West- ters’ quoins, J. Young. Montreal, || 4169 | F. Wirth, Frankfort, | Machinery for converting grain 
ass ae. Canada. ial del - | Germany. into —_ = Ay FH 
a , West- | Steam generator and engine. W. flouror meal. #1. Seck, . 
an | 2" niming | astoeecteatie | | W. ta tnt, | Open Score Par” 
oe ee te | 4171 | W. A. Barlow, London,’ Drawing frames for cotton and other 

4157 | L. Boye, Bergen, Nor- | Apparatus to be called a steam hy- | | cnet | ; = materials p Se 

wal but tempo- grometer. i | -feiffer . Offroy, + oe 
of Paris. | 4172 | C.J. Sims,London. | Aggerates for a 4 
4158 a. Mt ark, London. Celteoting hydregee ergerated in Meo BS 
other articles of iron and 8D ofl, J. F. Wiles, London. Fire lighters. 
a. Now York, UA. wi 4174 | J. B. Mouland, Liver-| Portable seats, stools, or chairs. 
4159 | C. Kesseler, Berlin. Improvements in ons steam || . 
burning flame in || 4175 | 8. Birkenhead. | Bolt-making machines. 
— -4, a Henniges, Mar. 4176 | C. Moseley, Man- | Tubes for vacuum and other railway 
tinickenfelde, Berlin, ° 
Lake, London. | Steam engines. "Blackburn. | Smoke burning, heat retainer, 
4160 | W. RB. » . = me W. Cole, Colum- || 4177 | E. Taylor, eke et imprever, and coal econ0- 
T. Fork , New | Cambrid Manufacturer . 
4161 | W. B. Lake, London. se Forkenall, ad | ave | P. Parker, of cement and bricks 
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Nos. NAMES, &c. 
and CAN 
Dates. or APPLICANTS. 


Oct. 22, 1880.] 








Oot. 14 

4179 | W. Griffiths, Shrews- 
ury. 

4180 | A. 8. Taylor, Man- 
chester. 

4181 | A. M. Clark, London. 


4182 | J. Neil, Glasgow. 
G. T. Hegrions, Kirk- 


tall 
D,Grle and and M. Eyth, 


4183 
4184 
4185 
4186 
Oct. 15 
418 
4188 
4189 
4190 


4191 
4192 


4193 
4194 
419. 
4196 


Glasgow. 
M. Rodgers, Sheffield. 
8. ye. Rely Oak, 


G. \ ive London. 
G. P. Harding, London. 


H. J. Haddan, West- 
minster. 

J. W. Hayes, 0 fford- 
road, lesex. 

G. Illston, Birming- 
ham. 

W. Love, Glasgow. 


Ot 


4197 | A. A. Mondollot, Paris, 
4198 
and A, B. Crossley; 
Halifax. 


4199 | C. Kaye. Lockwood, 
Yorks, 


4200 | P. M, Justice, London. 


4201 | P. Jensen, London. 


4202 | J. Reffitt, J. W. Reffitt, 


and J. Reffitt, Leeds. 
4208 | H.C. Bull, Liverpool. 
424 | W. R. Lake, London. 
4205 W. Dredge, London. 





4206 | | T. p.. Worth, Stour- 

4207 | 6. Bia McKenzie Clap- 

208 | H. Puls, Hoav itree, 

209 8. P. Wilding, London. 

4210 | H. A. Silver and W. 
| Fletcher, London. 


Oct. 16 
4211 | J. Bennie, Glasgow. 
4212 | 8. J. V. Day, Glasgow. 


R. B, Jones, and J, 
Hughes, Liverpool. 


H.J. Haééan, West- 
minste 

J. West, Buxton, 
W. Rise, Bradford. 


4213 


4217 | J. Swallow, Leeds. 


4218 |.J. Imray, London. 





4219 | H R. Schreiber, Lon- 
don. 


4220 | H. G. Hosmer, Rome. 


| J. H. Scott, Man- 
chester. 
E. G, Beower, London. 


E. de Pass, London. 


W. Thompson, Lark- 
field Rawaen. Yorks. 
A. 0. Wright and R. 
R. yorum. Bir- 
J. 8. Chenall, Bristol. 


A. ‘Buteabere, Man- 
chester 


J.C. Leigh, Droy- 
lesden. , Lane, 
M. Pratt, Huddersfield, 























Nos. 
ABBREVIATED TITLES, &c. || | and ops teoitts, ABBREVIATED TITLES, &. 
Apparatus for washing ie 
ppara’ or W: roots, ores, 
and other substances. 4230 | S.J. Mackie, Peckham,} Manufacture of explosive com- 
Manufacture of brace ends. y- 
4231 | H. A. Bonneville. | Apparatus for swee and clean- 
Appeseine for the combustion of ; ing tramway and way tracks. 
olatile hydro-carbons, applicable M. Laporte, d 
Yor various heating 4232 | J. Wrenshaw, Dalston, | Apparatus for the manufacture of 
A, de Coster and _oO Middlesex, and T. or trimmings, 
Paris. P. Dunkerley, Mac- | with their mode of connexion to 
Furnaces and boilers or heating and esfield. various articles, 
a —_ rs, and fittings 4233 | P. Lawrence. Farring- | Letter boxes. 
for burning and utilising hydro- don-road, Middlesex. 
carbon ails, 20, 4234 Leeming, Bradford. | Looms. 
Oil cans and other vessels. 4235 Hindle and G. | Looms, 
Apparatus f ressing air i haul 
pparatus for comp: 3 a 
4236 | F, Kuopp, Vienna. Mitrailleuse burner with immov- 
Valve gear. able wick and movable wick’s 
case. 
Road locomotives and traction || 4237 | J. Whitfieldand H.W. | Mechanism for setting or adjusting 
engines. Atkins, Birming- } position of swing looking- 
Looms for weaving. 4238 v Bowker, Man- Rivotting machines. 
Locks. 4239 | M. Wins and |Extinguishing fire with a = 
r, Lon- stantial — in buildings, shi, 
Ta oe liquids and stoppering he &o., preventing same from. 
Stoppering bottles. 4240 | T. Broadbent, Hudders- Hydro-extractors or centrifugal ma 
Electric lamps field. — and method of supporting 
Lighting of lamps for locomotive |} 4241 | C.D. Abel, London. sticks tor © umbrellas, So . Baum- 
engines. garten and Mendensick, Hamburg, 
Fire esca: applicable t to ladders. || 4242 | W. R. Lake, London. Apoepates & for regulating or con- 
F. Wee ‘ofele, New York. trolling the flow of gas or other 
putting up pnen. Buide. a G. Wilder, Brooklyn, 
&c., and cases or wrappers there: 
Tricycles, &c. 4243 | E. G. Brewer, London. Pianofortes, Count V. C. A. P. D.G. 
Nydpruck and L. A. Beunon, Paris, 
Aqpareine Oe heating and ven' 4244 | R. Cook, Sheffield. ushing, grinding, verising, 
= cee partly eletie mee. and separating ma- 
apparatus chinery. 
ay ay ir sup) lying ec, uel 4245 | J. Aa a io” and | Treatment of ores of lead, zinc, 
T » and other metals. 
= a receptlan "of aerated Weston, Durham. 
4246 & Giuano, London, Dwelling houses and other buildings. 
ae for weaving and apparatus || 4247 Wise, West- Manufactare of of iron and steel from 
employed therein by F. crude or pig iron, one ———- 
_ of 5 a oe employel 
Method of and a tus for || 4248 | 0. ema London, but | A paratas and micas for obtaining 
— and A railway porarily of f Paris. copies of writings, dra &e. 
ain applicable for other purposes. 
Explosive, compounds for blasting, 
0. H. Prodh , Putte Ci len, 


tf 


Belyium, 
Burners for produ ucing and burning 
petroleum gas. C., von Szekrenyessy 
ae baw Vienna, ni 
pparatus for cas. ere 
and other “ stuff” . or woven 


—. 
be pent 8 = furnaces for 


Lining to 

dephosphorising 

Embro.dery 4) apparatus for sewing 

machines. Selleck, New York, 

Engines or other prime movers 
— 


ressed air for their 
motive po 
Manufacture ‘of velvet pile carpets 
and rugs. 
Folding tables. 


Urinals both singly and in con- 
nexion with dry earth closets. 
Apparatus for cutting tobacco. G. 
A. Reiniger & C. Petri, Stuttgart. 
Safety fasteners with automatic 
double action for the strikers, tum- 
blers, or triggers of sporting and 

other guns 

Bundling presses. 

Ap tus for cooking. D. MacAlpin, 

*hiladelphia, U.S.A. 

Clips, a Ny sty , or brakes for steel 

= Ss applicable as winches 

or for uling p 

Carriage and cher tones. C. D.C. 
Bruhs, and H, Pallack, Hamburg, 

Watch and other keys. 


Means for facilitating the turning 
over and reference to leaves or 
sheets of books, &c. 

Cloth oils used in the process of 
manufacturing woollen or other 

‘ —— _— fabrics. coe 
pparatus for measuring conten 
of cuttings, embankments, &c. J. 
Canale, Paris, 

Stringed instruments and action or 
mechanism to be employed in | 
connexion therewith. 





| 


= for obtaining motive | 


wer. 
Rapes and 2 for driving ma- | 


chinery, 
Method of of treating coffee for faci | 


tating its transport and use 
Pesier, Valenciennes, amen 
Safety alarm ap; tus for steam | 
boilers. L.A, Guibert, Paris, 
Looms. 


Manufacture of runners and | 


= for umbrellas 


cks, &c. 
olen engine. 
Apparatus for ‘preventing exaleios | 
in ¢oal mines, pote a — 
for indicating or contr e 
densities of coon, &. C. wd 
Budenberg and B. A, Schiffer, 
Buckau, Magdeburg, Germany, 


A tus em loyed {n woaving and 
yiatfactaring text 


Motor engines = aan 
other fluid pressure. w 


, Wal 


| 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 








No. Name. No. Name. No: Name. 
1816 | Mas and Dou-] 3783 | Salmon andj 3829 | Thompson 
menach, Capper. (Scrafton), 
2355 | Smeaton. 8787 | Tatham andj 3831 | Dallas. 
2933 | Burge. Taft. 3833 | Marshall, 
3035 | Wright. 3789 | BR. J.T., A. F..j 3837 | Glaser (Din- 
3116 | Irvine. and H. L nendahl). 
3200 | Bailey. Hawksley, | 3839 | Ritchie. 
3226 | Groth (F. F.] 3791 | S. and S. RJ 3841 | Knight 
and G.Cimi- Chatwood, | 3843 | White. 
otti). 3793 | Hembry. 3845 =. 
3355 | Hallett. 3795 | Collins. 3847 
3361 | Sauvée (Com-| 3797 | Gandy. 3849 Lalce(Ashton) 
merson), 3801 | Barnes. 3853 | Lever. 
3535 | Fisher. 3803 | Lake 3855 | Winter and 
3615 | Schmid. (Williams). Ivers. 
3665 | Williams. 3805 | Christie. 3859 | Ransome and 
3761 | Howell, 3807 | Dick’ns Wilkie. 
3765 | Brewer (Dickins). | 3861 | Richardsun & 
aaa 3809 gers. Smith. 
3767 ark 3811 | G. and A. SJ 3865 | Weston. 
(Williams) Bower. 3867 | Hofmann, 
3769 | Jones, 3813 | Dunker. 3869 | Purssell. 
3773 | Page. 3815 | Mattison. 3871 | Buckley. 
3775 |Morgan-Brown] 3817 | Beckton. 8875 | Parker. 
(GilmanVer-] 3819 | Cook and | 3877 | Durance and 
tical Press Turner, alcolm, 
Company). | 3821 | Haddan (Vonj 3879 | C. and J. 
8777 | Montgomerie Markhof). TAnson & 
3779 | Abel (Lorenz)}| 3823 | Cadbury, Hudson. 
8781 | Sharrow andj 3825 | Neville. 
King, 3827 | Justice 
(Dupuy) 




















INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE 


SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


























Name. No. Name. No. Name, 
Dixon | 4115 | Lake (Navin)| 4130 c ark (Guild 
(Koenig). Knight). 

NOTICES TO PROCEED. 


I,—Time for entering Opposition —s Friday, November 5, 1880, 


Nos 


2356 
2371 


2378 


"|| gs 


| 2389 








| Dates, 








| 
NAMES, &c. 
OF APPLICANTS, | ABBREVIATED TITLES, &0. 
} June 
H, J. Dalton, Lon- | Invalid bedsteads. | 10 
on. | 
%, Soaite, Lon- | bes ~ ag &c., for water closets, | 
on. 
D. A. Tasker, Man- | fe tome 
3. Weodham, Chis- | Breeohl alee ordnan’ 11 
m, 
wick, Middlesex. oS party 6 applicable mene. 
H. Brandes, Ham- Kuifeand peeler. 12 
—_ (tempo- 
yin Londen. 
J.T, Abell, London. | Governor for steam engines. 
E. Nagant, Liege, | Firearms. 








2392 


2497 


2512 


2619 


2782 


2736 


8116 
8125 


8198 


8237 


8516 


8765 


3887 


on 


NAMES. &o. 
OF APPLICANTS. 


ABBREVIATED TITLES, &o. 








D. MoGregor, Liver- 
pool. 


H. A. 
Paris. 


H. A. Dufrene, 
Paris. 


Dufrene, 


8. Griffiths, Wrex- 

P. Kylo, Southend, 

J.C. Mewburn, Lon- 
don. 


J. Wetter, West- 
minster, 


J. Lamont, G@las- 


Ww’. Lake, London. 


J.‘Richmond & W. 
Whiting, London 
J. H. Johnson, Lon- 
don, 


F. Z. Nedden, Ber- 
lin. 


W. 8. Smith, West- 

x and 

W. 0. Smith, 

Woodside, Surrey. 

0. z Gardner, Lon- 
on. 


J. H. Johnson, Lon- 
don. 

R. Irvine, Royston, 
Midlothian 


F. Wirth, Frankfort. 


R. Hindle and G. 
Greenwood, Black- 


burn. 
H. Whitehead. Buck- 
nall, Staff 


J. Parker, Spring- 
field, Essex. 





Mariner's oom and appli 
" for adjusting and 


carecting 
Apparatus for pesee cing cold 
vu. —— ee 
le Froid, P 


, &o, (La 
"ei meat le Froid, 


tien it ob compressing 


Olmuetz,. Moravia, 
Machines for folding paper. 


Manufacture of driving bands, 
wire éo. J. A. J. 


i nai for 
C) A aaa of 

Meri th for grea 
the shape of boots, 
of alcohol and 
utilisation of residual pro- 
Money, PE atl i, _ ee 
Manufacture of lubricating 
and recovering 


vmnatter from bones 
yh 4 therefor. /. 


Seltsam, Forchheim, Germany), 


Looms for weaving. 


Automatic io malig fog signal 
apparatus. 


Punching and rivetting ma- 
chines, 


Miostale lamps, corbens, of 
candescing be = 


therefor and means 8 for and 
methods of manufacturing 
same, 7. A, Edison, Menlo 
Park, N.J., U.S.A. 
Apparatus for drying cut 
grass, wet hay, & 
Apparatus for Negine. 








Dates. 





June 
12 


15 
17 


19 


‘st 


22 





Il,—TZime for entering Opposition expires Tuesday, November 9,188), 





2404 
2435 


2438 
2440 











C. Burgess, Birming- 
ham. 

T, G. Massicks, 

Millom, Cumber- 

land. 

T, F. Wilkins, Clap- 

, Surrey. 

J. F. Stewart, Lon- 

don, 


H. Ball, Birming- 
ham. 
G. Best, March. 


J.__W. Melling, 
W. G. Smith, Bury 
8t. Edmunds, 

G. Hugon, London. 


C, Carr, Smethwick. 


“york, hat ‘om 
fy — Ag Ber- 


wiok-on-T weed. 
R. Fenner, London. 





Water = te for the prevention 


or 
Method of and apparatus for 
coupling and uncou 
it &c., carriages =a om | 
Process for the preservation of 
alimentary substances. 
a for collecting stive 
it impuritice from 
licable to mill- 
dlings’ purifi 


Smith, Jackson City, v. S,. A. 
Compound steam pumping 


engines. 
| a for emonenins 


Sonanea signal radi 
‘og or 8 for rail- 
Ways, and ~yey & or 
alarm signals to tke rails 


suet fo testemstiting 
R or 
and accelera 


propul- 


machinery, "Eo. ap, 
Schofield, New York. 
Rotary heel tip for boots, &c. 


Apparatus for and 
hening W pene by remov- 
ing matters 3 held in solution. 

ans Fy pumps, blowers, prime 

Glazing ing horticultural build- 

Apparatus for melting and 

refining 


Furnaces for mel metals, 
&o., and for lting heating 
purposes, 


appieene et So 
sion of be. and vi 


Stone-dressing machine. 

Machinery or tus for 
cutting for en- 
velopes, &c. Zits 





June 
14 


16 


18 
19 


21 








































































2668 
2821 
2840 
2850 


2041 
2959 


8152 
$210 


3272 


3548 


8560 


3658 


3677 


3744 
3761 


3773 
3829 


3871 


4115 
4130 














OF ee iii, | ABBREVIATED TITLES, &c. 
J. oe Carisbrooke, | Wire fences. 
ar F. cum, a eo engines, air 
es' 
A. M, Clark, Lon Ayparatas’ for increasing the 
don. anght in chimneys and 
shafts. ©. Eugene Wery, 
Paris. 
F. Mollvenna, Liver-| A dothine for 
pool, r and Pika, decolering 


A. M. Clark, Lon- 
don. 





a i ilies cave @ 


angular lines of type. . P. 
>» New yng Conn., 
USA 





J. Dewrance, Lon- | Glazing ‘for roofs. 

on, 

C. W. Burge, Lon- | Trapped or gratings 
don. for stables. &c. 

W. R. Lake, Lon- » mattresses, &o. A, 

on. imek, Hainburg, Austria. 

R. U. Etzensberger, | Apparatus for making infu- 
London. a or extracts from sub- 

ces 

¥. J. Adams, Lon- | Rock-drilling machinery. | 
on. 

H. Shield, Grant- | Rotary, &c., screens for screen- | 
ham, and W.N.| ing all kinds of grain, &c. | 
Crockett, Notting- } 

. | 

D. M. Reid, rary Fireboxes for locomotive, &c., 
and omporari engines. 
gine core 

W.H. Nevill. Ferry- | Method of, and apparatus for, 
side, Caermarthen re-working iron shearings | 

uced in the manufac- 
nates « oe iron for tin 

T. Forster, Streat- yibzibie henis for the preserva- 
ham, Surrey. tion of life at sea. 


W. R. Lake, Lon- 
don. 


R. H. Finlay, Govan- 
1, Renfrew. 





H. A. Bonneville, | 
Paris. | 

J._H. Southwood, 
London. 

M. Webb, London. 


Machinery for trimming or | 
dressing the 


Apparatus for moistening or 


Manufacture of elastic spiral 


Doors of railway, &c., 


of wooden 
boxes, &c. J’. Meyers, 
New York, 


ubrica the interior of 
rifle barrels when in use. 


steel ropes and appa- 
ratus connected therewith. 
A. Jarolimek, Hainburg, 
Austria, 





car- 


Bicycles, tricycles, &o. 
J. } nee Shef- | Manufacture of heavy guns. | 
eld. | 
J. , Glasgow. Joints for cast-iron pipes. | 
W. P. Thompson, | Oil lamps for railway car | 
Liverpool. , &. J. Scrafton, 
Lahore, India, 
W. Buckley, Shef- | Belts or straps for driving 
field. purposes. | 
J. Dewrance, Lon- | Steam brake valves. | 
don, and B. eae 
colm, Belfast, } 
W.R. Lake, London. | Horseshoes. J/. JN. Navin, 
Indianapolis, U.S.A. 
A. M, Clark, London. Stearing ng ap tus for vessels, 
J Guild and A. EB. Knight, 
fhanghat, China, | 





PATENTS SEALED. 


I.—Sealed 


October 15, 1880. 




















1487 | 


1567 


1575 


1612 


1616 


1621 
1627 


1856 | 


1568 | 





1634 





| J ‘ beriy, a 


Hydraulic lifts. 


E. Heurte- | 


bise and F. Tommasi, Paris. | 


a Waitin Le London, Repeating g Pistols and small | 
~~ eg ammunition for | 
H. A. J: Wirth, Applying Gopognting, &e., 
F. i. . RL -.. T f 
_ Bagel, utomatic itn or 
Hamburg | lighting, regulating, &c., 
gas burners. W. A/inker- 


W.A. Barlow, Lon- 


Sues. Gottingen, Germany, | 


Man ifacture or extraction of 


don, tannin, P. Gondolo, Paris, 
A, H. Hearington, | Motive er engines actuated 
hester, ew y steam, compressed air, 
York, USA. (at &c., applicable to pumps. 
present, 1 residing 


@. Searlett, ‘Liver- 
J. . Wilson, Man- 
chester. 





Coils for electro-magnets, &c. 
Apparatus for reducing Sie 


tion of es, @o. W. 


Brewer, Bombay. 


W. Potts, Birming- | Apparatus to be used for 
A, are Ventilati 27 and arate fo 
. Berry, sley, | Rolling mi ao appare us for 
Yorks. | rolling metallic rods, &c. 
H. J. Haddan, West- | Life-saving rafts. Me Beas'u 
geet. | y eer sag Penn , USA, 
a r. Reading. e es 
Vv. Berrien, Shef- | Construction of locks, handles, 
field. | §&e., and method of fixing 
same. 
J. Daviee, Birming- Bird and other cages. &c. 
| 
f Lord, Huntingdon.) Railway carriage couplings 
L. Konow, Bergen, | Method for the ) em of 
‘Norway, at pre- | a compound fuel. 
t residing i 


Tenten. 
J. Gowans, Edin- 
burgh. 


Construction of tramways. 


Dates. 





June 
29 


eo 


} | 
Nos. | on Am oe | ABBREVIATED TITLES, &0. | Dates, 





April 
th 9 


14 


1 


-~ 


21 


i] 
1} 
| 






































































































































ENGINEERING. (Oct. 22, 1880. 
NAMES, &. 
Nos. OF oe | ABBREVIATED TITLES, &c. |Dates Nos. - + | ABBREVIATED TITLES., &c. | Dates. 
A 
1649 | W.R. Lake, London. © manuiveture ot car i 1797 | H. A. Bonneville, | Process and furnaces for a 
of car- Paris. pulverulent fuel 
conductors for am &e. dust, coke dust, tan, or peat. 
a. 7 Maxim, Brooklyn, A. F. du Faur, Newark, New 
SA, | Jersey, USA, 
|| 1701 , White, Birming- | Holders for condiments, &c. 26 || 1849 | M. Benson, London. Wood - working machinery 6 
m. W. H. Doane, Ci 
1706 | ND. Spartali, | Cranks for transmitting mo- we vs.A. inet, 
iverpool. or controlling H. Merryweather Steam fire engines as ~ 
action of engine shafts, &. } and C. ry W. Jake- plicable to other p ° 
1719 | J. Whitby, Yeovil. | Fastening for gloves, £ . man, Green wich. 
ay |) 1893 | R. L. - spiral CAN 
1708 | W. R. Lake, Lon- | Prooess and apparatus for cal- | © 1° | Ry ,9--d  yt y f HE 
on. cining, 1] and air pump buckets. 
| Southam, Wellington, ‘atop, || 2126 | M. Benson, London. | Machines for "automaticaly 25 
temporarily residing at 1] . weig’ grain, &c. 
1884 | J.A.and J, Hopkin- Pematipie, yoke I . H lines wm Cincinnati, HK Sune 
0 1] ] \ for burning 
son, Huddersfield. ‘ehieay ~~ 4X, to prevent | . Eennety, = - ” vam) -< 
| 2584 | F, 'acking cases . 
1888 | J. A. F. Aspinall, Brake cylinders. ¥. Rayer, Wetarion, | F whos dea F* 
ublin. 2036 | D. . tary engin 
1910 | J. Worrall, Man- | Mode of, and a tus for,| 10 ny ““ “ue pump, mone, - 
} ester. finishing cut pile fabrics. blower, exhauster, and as a 
1933 | F. P. Preston, J. T. — ting,&c., | 11 | “hydraulic buffer, 
Prestige, and E. J. ow = and prevent- | 2960 | R. Hosking an ps. 17 
Preston, Deptford, | ing waste | Blackwall 15: | 
Ken ton = in - - Furness, 
2010 | ¢. Pieper, Berlin. Aqpatins for manufactureof | 17 
m0, Se. F. Windhausen, 3104 | P. Olailoran, Lon- , Brake for talle Jooms, bo. 4. 28 
2138 | W. Clark, London. "Heel stiffener for boots, &c. | 25 - = 
| 1. G. Farr and H. C, Cope- 
| land, Brandon, Vermont, 
T8,A. 
| = | gane | FINAL SPECIFICATIONS FILED. 
2278 | J. W. and G. T. | Burning, — Bae, &c., and | || Oct. 9, 1880.-—Nos. 1454, 1458, 1459, 1463, 1464, 1471, 1476, 1477 
Raynes, and P | kilns there | 1478, 1479, 1482, 1497, all of the year 1880. 
Evans, Liverpool. | saty ! jet 1485, last, 1493, 1512, 1514, 1519, 1577, all of the 
, | year 1880. 
2834 | A.M. Clark, London. | Proves 0 f tanning. ¢. D.) 13 || 19, ,, 1300, 1485, 1489, 1496, 1500, 1503, 1511, 1677, 
o002 | W.J. Cla Zonca, Venice. i] 2047, all of the year 1880 
Ate gcd te —~-pr’ ys © -—py 4 ee | 1504, 1505, 1507, 1516, 1517, 1521, 1527, 1529, 
glo, Mon. or infusions from | | 1532, 1535, 1542, 1547, all of the year 1880. 
tea, ‘eo, reparing aerated i a 1520, 1522, 1523, 1524, 1525, 1530, 1539, 1540, 
9133 | P.M. J drinks, =. &e. | 1552, 1563, all of the year 1880. 
. M. Justice, Lon- Barbed metallic fencing and 30 na « 1536, 1544, 1545, 1559, 1561, 1589, 1603, all of 
don. awe for making same. | the year 1880. 
V. Allis, New York, U.S.A. Aug. 
$184 | J. A. and i Ho ei | Flue or tube for steam boilers. 4 | 
Pn udderstfie 
3190 Westinghouse, | Apparatus for carburetting air | | PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
+o 2 sae Soo | DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 
bustible as gas. —_ 
$258 | J. A.andJ.Hopkin- | Tubes or ring-plates for steam 9 e | 
son, Huddersfield. | boiler flues, and fiues con- | No. Name. No. Name, No, Name. 
| — thereof. | 
$263 | W. P. Thompson, | Seams of boots, &c.,and other | 10 || 1877 1877 1877 | 
Liverpool. flexible articles in which | 3783 J., C., L. and S861 | Newton 3864 | Griffiths. 
waterproof seams are ad- | M. Jefferson. (Eames). 3902 | Macdonell. 
| Van’ . J. Popham, | 3928 | Johnson 4110 | Press and | 4004 | Coleman anid 
| | Montreal, Canada, (Kreutz- Young. | Morton. 
$433 | E. Wright, Birming- | Button fasteners. 24 berger). | 3831 | Clark (Mar- | 3815 Gambier. 
| ham. 3319 — beau). 3840 | Hastie. 
| (Martin). 3852 Lake (Pierce | 3850 | Crossley. 
| 3844 | Clayton. and Com- | 3870 vee habe F. &S. Pearn. 
| stock). 
II.—Sealed October 19, 1880. | ei To ee eee ee 
- a ! PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAM? 
1609 | G. Vian, Paris. Process of extracting fibres 0 || DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
from textile plants, espe- | 1] - 7 ; 
cially those of the urtios || No. Name. No, Name. No. | Name. 
family, P. A. A. M. A. = 
Favier, Paris. 1873 | 1873 | 
1614 |G. E. Pritchett, | Instruments for detecting || 3409 | Ayre. 3332 | Shorrock. 
| Bishops Stortford, variations of pressure and | ae. _— 
Herts. temperature, and indexes | 
connected with same, also PATENTS WHICH HAVE BECOME VOID. 
| —— ter yiilessphical | {| I.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
1630 | a Gurney, , Head- Apparatus, em loved in the | 21 || os 
| nely, > combustion of smoke. : . L 
1632 wk WV. smith Manufacture of artificial fuel No. Name. No. Name. No. Name. 
Ce —— || 1877. 1877. 1877. 
| F. ~ . Pollock, ratus therefor. 3675 Miller. 3714 | Somerset. 3734 Harper. ; 
1043 | J. Kaye, Kirkstall, | Locks and latches. nd be ug med ye PR ad Ger 
. I. , 3633 k (Bijur).| 3718 | Bonehill. 3740 | Healy. 
1650 | R. R. Gray, Liver- | Apparatus applicable for | 22 || 3634 | ae a 3724 | Alexander | 3743 | Johnson 
| pool. manufacturing _ buckets, 3687 | Miller and | (Walbroth (Société 
cans, &c., from tinned iron, Stedman. | _ & Nugent). l'Aliiance) 
1651 thin black iron, &c 3693 | Haddan 3726 | Ploeg. 3744 | Pieper 
51 | E. Edwards, Lon- | Apparatus forraising and dis- | (Jaeger). | 3:27 | Symons. (Gréssler). 
| don, tributing corn. sand, gravel, 3696 | Marsden. 3728 | Lake (Con-] 3745 | Baggeley. 
Ge. 4 — and How- 3706 | Annell. | aetz, Rie-] 3749 | Schwartz. 

8, hofferdam, 37 , or, dl 3753 Pitt (Hicks). 
ani | ey ae | See 3710 | ell | Schichart), 3755 Southers. 
1066 | J. 0, Mewburn, | Brake for, the bobbins, of or | ecendl | tetend ee 

| rames. roulers~ near : 
— ake. Lille, France, Kiirten). Hat Co.) | 
1358 | R. Bamforth, Slaith-| “‘ Derrick” or jib cranes. 
| ‘waite, Yorkshire, 1] 
1659 | 1 Lamps. I1.—Through Non-Payment of the Seventh Year's Stamp ane we 10/ ° 
1662 | F. W. Hartley, | Gas cooking apparatus. a So aero j 
— | 1873. seve. ee | Messin 
- : , 3203 | Wes 3258 | Haseltine 
— B. Eamonds, Lon- Shaping, dressing, and finish- Bes ‘fee srrey oo (Hamilton). 
| don. ats, and apparatus 3208 | Johnson Sigourney, | 3262 —. 
therefor. Cg Tale os (Reettger). and Rosa). | 3265 | No 
1674 | R. L. Barker, New- | Metallic packing for pistons 23 3213 | Smith. 3276 Walker and 
ton Moor, Chester. and air pump buckets. 3216 | Rice. Cole. 
1676 | B. Hunt, London. Maguietane ¢ felt, A.S.H. | 3239 | Hutton. $278 Howden. 
| Sommer, Paris, 
1693 | J. W. Dyson and J. | Construction of wagons or 24 SS ——_—_——— 
W. Stroud, Gos- carriages for railways, road- 
. port, Hants. ways, &c. AMENDMENT OF NAME. 
1695 | W.R.Lake, London. | Wheels for railway vehicles. Amendment y Leave of Solicitor-General, dated October 12, 1889. 
| = F. oon Cambridge, 1912, —For “ Egmond’ read * Edmond.” 
ass... — — 
1750 | R. Garsides and G. Apparatus for cutting upclay 28 
| “Sewell, Barton- | into bricks, &c. ERRATUM. ; 
ti ‘ eae, (From the Commissioners’ of Patents Journa’). 
nooln. Ko. 4091 ad 
17 ees. i pes In list of applications (see last week's issue), to 
ti | Winarilepoct oad aa na ‘Complete specification deposited.’ 
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ENGINEERING. 








ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING OCT. 9, 1880. 

bridgments marked with a * relate to licati ot proceeded 

-—-- The number of Views glee in the Bipecification Drawings 
is stated each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 


678.* Internal Construction of Cot’ s, &c.: T, 
Ww. Yardley and B. Goodhead, 8 te. (2d) 
—The size of rooms in hoases is increased by reducing the area at 
present occupied by the landings. (February 16, 1880. Provisional 
protection not allowed.) 


812. Brushes: I. Evans, Birmingham. [6¢. 11 Figs.]— 
Brushes are rendered more convenient by being formed with 
recesses or indentations for the fingers, and by the back strap, 
when such is required, being fixed with pivots to allow of its 
adapting itself to the positions of the d. (February 24, 
1880). 


823. Jacquard and Cli , tus: J. 
Bettney, Nottingham. [6¢. 4 Figs.) — Consists of a 
Jacquard and clipping apparatus which may be applied to all 
kinds of circular hosiery itting apparatus for the pu of 
making striped fabrics, by means of feeding needles whic rry 
the yarn to the knitting needles, where it is worked into the fabric 
by the machine. The feeding needles, of which there are as many 
as there are colours in the fabric, are selected by cards actuated 
in the usual manner, and when one has been put into work it is 
held by @ spring until another is required, when it is released by a 
cam. After a feeding is thrown out of work the yarn is clip 
off by a revolving cutter. Fig. 1 is a side elevation, Fig. 2 a plan, 
and Figs. 3 and 4 detailed views of the improvements: a is the 
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circular knitting machine showing the needles}; ¢ a bracket 
that carries a portion of the stripeing apparatus; da bolt holding 
the Jacquard cylinder e¢ against the pins 7 When these are 
lifted by blanks in the cards they raise the short ends of the 
feeding needles g, and depress the opposite ends which carry the 
yarn / to its work on the knitting needles. The feeding needles 
are fixed in tricks in the bracket (Figs. 3 and 4), and when at work 
are held in position by the cateh plate 4 and spring &; the 
catch plate is controlled by a lever 7, connected with a lever m to 
a cam on the machine head. When a fresh needle is brought into 
use, that previously in operation is thrown out by a _ , and its 
yarn clip; off by a revolving cutter n geared into by the needle 
trick of the machine head, the yarn being held when not uired 
by a small brush o attached to the side of the yarn de p. 
‘February 25, 1880). 


848. W: Stick Umbrellas: A. C. Hender- 
son, London. (Z. and EZ, Wydts, Chauny, France), [4d. 5 Figs.) 
—The umbrella, which has ribs and stretchers of the usual con- 
struction, is provided with a telescopic case of metal, or other 
suitable material, and when enclosed in it, forms a walking stick, 
The case can be taken off, and have eye and object glasses added 
to it so as to form a telescope. (February 26, 1880). 

865. Metal Moulds for Casting Copper Cylinders: 
E. H. Waldenstrom and W. Sumner, Manchester. 
(6d. 6 Figs.]--The liability of making defective castings of copper 
cylinders through portions of the metal becoming chilled, and 


a 




















forming cold sets, i avoided b 
, y the use of metal moulds with 
exterior chambers connected to them by tangential apertures so 





arranged as to impart a motion to the molten metal when 
running into the ids. . 1 is al section, and 
Fig. 2 a plan of a metal mould with — or chamber a entering 
it by the aperture 6, which is tangen or nearly so, to the inner 
circumference of the mould; ¢ is the hole into which the mandrel 
drops when it is knocked out of the casting. (February 27, 1880). 


870.* Mules for Sptnning ond Swteing Fibres: 
J. Walsh, Blackburn, and J. Farran, Darwen. (24) 
—The object of the invention is to secure equal tension in the 
winding of the cop. To the ordinary trail lever is attached by a 
stud, a curved or eccentric lever connected with the backing off 
chain. During the traverse of the carriage the curved lever is 
brought into contact with a pulley, and thereby operated so that 
the backing-off snail is pulled over, and the slack of the backing- 
off chain taken up. (February 27, 1880. Provisional protection 
not allowed). 


891. Folding, Dountus, and Twisting Ma- 
chinery: T. Coltman, cester. [6d. 25 Figs.)}—This 
relates to improvements on former specifications, 842, 1879, and 
1749, 1879; portions of the apparatus described in these 
patents are used in the present invention, which consists in the 
employment of a series of st balance-weighted levers, 
9 of which, if the thread, h it guides, should break, 
releases a catch lever (which holds two ends of a three-ended 
lever clear of the teeth of two incline wheels or plates), whereupon 
the two ends of the lever stop the said wheels without stopping 
the driving shaft. The illustration shows in section one- of a 
doubling machine. Each single thread is passed through a guide 
hole in a bent and balanced lever a, which rocks on a = carried by 
a bracket b; the lower end of the lever, when the b 8, 
strikes the upper end of a catch lever c, and liberates the end of a 


Ate 


0 | 
ES Ute 
















three-ended lever d; a stud ¢ on the end of this lever e immediately 
engages a tooth of ratchet wheel /, which is combined with the 
lower roller g by a second ratchet stud and spring in such a 
manner that when the stud on end e of the lever engages one of 


end h of the lever at the same time with one of the teeth 
on a plate carried by driving shaft i, and stops the revolution of 
the driving pulley 4; an ent of ratchet bolt and spiral 
spring in combination with the toothed plate and the driving 
pulley 4 prevents shock when the driving pulley is stopped by the 
end of the lever A. (March 1, 1880). 


952.* Manufacture of Steel: S. Pitt, Sutton, 
Susver. (4, G@. Harmet, Denain, Nord, France). (2d.}—The 
material for the re-carburation of steel is obtained by remelting 
ting from the manufacture, in a cupola line 
with carbon bricks, either coke or graphite, or it may be, with 
basic matter. By this means a product is got containing three 
four per cent. of carbon, and free from silicium and other impurities 
which are always present in cast iron. 
reason of patentee having neglected to filea specification), 


990. School Desks, &c.: T. Glendinning, Nor- 
wich. oe 6 an ae a school desk in which a single frame 
supports both the desk and seat, means are provided for sliding 
the desk horizontally towards or from the seat as shown in Figs. 1 
and 2, where ais the desk and 6 the seat, both carried by the 
framefd. The desk has grooves fitting on ribs or tongues on the stan- 





dard ¢, on which it is free to slide, andit may have a screw to fasten 
it in any convenient position; / is an adjustable pad to support 
the pupil's back secured by a screw and nut gsliding in a vertical 
slot. By another arrangement the seat may be made capable of 
movement back forwards, or may be hii 80 a8 to 
tilt over as previously indicated in 3363 of 1877. (March 8, 1880). 


of Nails N 





991. ufacture : G. W. von Nawrocki 
Berlin. (4. Moeller, Berlin). (6d. 17 Figs |_—Nails, particularly 
horseshoe nails, are continuously rolled and cut off from red-hot 


the teeth of the ratchet /, the roller g is caused to stop. 6 lower | Chin: 


or 
(March 4, 1880, Void by | cionth 


iron bars by the machine which forms the subject of this invention 
of which the essential parts are two pairs of rolls with cylindrical 
working surfaces, placed at t angles to each 
come into contact along the sides of conical surfaces; 
plates fixed and to prevent the escape of 
spaces between and before the rolls, and for guiding 
into the rolls, The space enclosed between the wo! 
the rolls is a and varies du the revolu' 
rolls from a mere point to a size equal to cross section of the 
nailhead. The circumference of the rolls is equal to the of 
any number of (say four) nails, and each pair are so figured t if 
their peripheries were bent into two straight lines and laid side by 
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side they would enclose representing four nails laid either 
on their sides or edges, their points occurring where the radii of 
the rolls are longest and the heads where ee Fong shortest. Fig. 1 
is an elevation and Fig. 2aplan of the machine; a, d, ¢, d are the 
two pairs of rolls at t angles, all geared at eq 
Spee. end species hot bar e through the guard plates /. 
construction of the rolls and guard plates is described and illus- 
trated at great length, provision being made for the manufacture 
of different forms of nails by the use of various dies all designed to 
fit upon the same roll centres, and for the separating of the nails 
by knives projecting from one pair of rolls. (March 8, 1880). 
992* Vacuum for Paper Making Ma- 
es: R. Leith, N.B. (2¢.)}—The invention has 
for its object tc diminish the wear and tear to which the endless 
wire gauze cloth is generally subjected whilst passing over the 
vacuum boxes. The sides of each vacuum box, transverse to 
wire, are formed by rollers of brass or other suitable 
material, carried like the rollers ordinarily supporting the 
wire. The bottom of the box is by one modification formed by a 
plate or closed frame, which can be adjusted so as to bear up in 
close contact with the lower. parts of the rollers, and the interior 
of the box may communicate with the vacuum et by pipes 
connected to the bottom plate or frame. The ends of 
formed by plates adjustable to whatever width the deckles are set 
to, and are of such a contour as to fit the underside of the wire at 
their tops, the inner sides of the two rollers at thei sides, and the 
bottom plate at their lower parts. The end pieces are made suffi- 
ly tight by rubber or other packing, and the lower plate has a 
groove filled with suitable material to bear against the rollers and 
form ajoint. On the middle of the bottom plate a shaft is mounted 
having on it one or more small rollers, and made capable of 
accurate adjustment, so that when the bottom plate is d into 
position, the small rollers may enter between the side rollers for the 
purpose of supporting them against the unbalanced atmospheric 
pressure. Supporting rollers o — — beneath the side 


rol : 
formed by a third roller. (March 8, 1880). 


a Tepeemen and eer ft nee. 
pha’ $ «vv. Chester. 8 to @ 
method whereby hates of the alkalies are produced from 
natural or other phosphutes. Phosphates of alumina or of iron, or 
of lime, or of other earths or metals, are mixed with ground chloride 
of sodium, and ground coal, coke, hydro-carbons, iron, or other 
suitable deoxidising agent, The mixture is placed in a retort and 
superheated steam and air are through. The carbon or 
other deoxidising agent aided heat decomposes the steam, 
depriving it of its oxygen, while the hydrogen combines with the 
chlorine of the salt forming hydrochloric acid; the oxy from 
the air com with the sodium of the salt forms which 


phate forming phosphate of soda, and aluminate of soda, both of 
which may be dissolved out of the mass either by hot or cold 
water. Chloride of potassium can be substituted for chloride of 
sodium, thus producing phosphate of potassa or aluminate of 
potassa. (March 8, 1880). 


994". Gas &c.: G. E. Woheter, Not. 


tingham, and W. E. risher Birmingham. (2d:;—Is an 
improvement on Specification 1082 of 1878, and relates cpedditionsl 
f regulating a current of air between two sheets of 


ble of ustment; also 
to gas tors of two flat discs, having at their 
edges an oil joint with the sides of the inside of ae. and 
to regulators with one small floating disc. (March 
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is produced the mixture of air and steam in the chamber d, the 
1 ese formed vise to the orifice in the partitition and pase through 
@ pipe into the gasholder a, whence they are conveyed a e 
ipes gto the furnace. The furnace has a melting chamber 4 
Fito which opens the charging doors‘. The flues t communicate 
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with the chamber /in which the gases mix; heated air (on the 
Ponsard recu' tive system) is admitted at m. The mixture of 
air and gas fs kindled in chamber j and the flame Pepsin by 
flues n into the melting chamber causes the melting of the glass 
material. (March 8, 1880). 

996.* Ocean Steamers ; T. G.S. Anderson, London. 
(24. imary ocean steamers may be constructed so as to be 
available for warlike Lon pore f ha a water-tight bulkhead run- 
ning round them parallel to at some distance within their sides, 
80 a8 to leave clear passages from end to end, or for a considerable 
part of the ship's length. These passages, under ordinary circum- 
stances utilised for berths, &c., may, when desired, be filled with 
wool, cotton, coals, or other suitable material to serve as a pro- 
tection against shot. To provide against accidents, a second 
rudder may be fitted to the bow of the ship either in an opening 
formed in a prolongation of the stem, or by two leaves folding 
close against its sides. (March 8, 1880). 


999. Sec Knobs or Handles: H. Wrigh 

mB — §, (4d. 6 Figs.)—A knob a has a - 
passing through the door or drawer, and having the slots or saw 
gates ¢ on the further side. A slotted metal plate d fits into the 





saw gates, embracing the stem and preventing its withdrawal 
A screw attaches the plate to the door or drawer. (March 8, 1830). 





1000. and Reeling Machines: Cc. 
(J, Biedermann, Colmar, Alsace), [6d. 

4 Figs.)}—A reel driven by a friction roller and s by a brake 
bas an arrangement lied bya for dividing the leas, 


and a knocking-off motion to stop the reel fly when the hank 
is complete. It has also a contrivance for taking off the hanks or 
knots without removing the reel fly, Fig. 1 is an end elevation of 























ENGINEERING. 
sgine oy egeeeeo ees 97 & sar ES 
(March 8, 1880). 


1001. Bicycle Stende, he. ; Charles Wicksteed, 
Kettering. [6d. 5 Figs.)—The stand is capable of application 
to two ; (1) when open, of receiving, grip , and retain- 
ing @ cle in its upright position and by its own weight, and 
(2) when closed, of holding and sustaining a bicycle in an inverted 

tion for cleaning TP The parts ad are and are 
jointed at c, the ends dd ‘orm hooks for the support of (the handle 

of) inverted bicycle, and ¢ act as legs; when the stand is folded 





up to receive an inverted bicycle, none of these ends are in 
operation, When the stand is open, as shown on the illustration, 
the vertical bicycle is held in position by the ends f /, The 
hooked ends d d are provided with india-rubber to prevent 
scratching the handle and frame of the bicycle, (March 8, 1880). 


1003. Lock Nuts: J. F. Wiles, London. (6d. 7 Figs.) 
—The improvement consists in making lock nuts by compressing 
the two sides of the upper portion of the nut towards each other 
89 that the upper part of the bore of the nut becomes somewhat 
oval, the lower part being left cylindrical for the easy admission 





of the bolt, the locking being effected by the pressure of the 
reduced portion of the nut on the screw. (March 8, 1880). 

1004. Production of Cyanides of the Metals of 
the Alkalies and Alkaline Earths: T. H. Johnson, 
London. (V. Alder, Vienna, Austria.) [4d.|}—Has reference to the 
conversion of the oxides, hydrates, carbonates, sulphates, or sul- 
phides of the metals of the alkalies and alkaline earths into cyanide, 
by the employment of nitrogen in closed vessels, and to the pro- 
duction of nitrogen from atmospheric air. The oxides, hydrates, 
and carbonates are heated with charcoal in nitrogen gas in a close 
vessel, and thereby converted into cyanide. The sulphates and 
sulphides are heated with lime and charcoal, this reaction, as well 
as the previous one, being greatly promoted if finely divided iron is 
used in the process, or they = treated with charcoal anda 
metal capable of combining ily with sulphur or caustic lime 
either singly or with such a metal may be used. The sulphides are 
heated with tar or carburetted hydrogen or the products from the 
distillation of coal, whereby an oxide or carbonate of the metal is 
obtained, which may be converted into cyanide by the first 
process. Thenitrogen gas is obtained from the atmosphere by 
abstracting the oxygen by the employment of such a substance as 
sulphide of barium, for which es gery air is caused to pass through 
a@ mixture of moistened sulphide of barium (for instance), and 
sawdust, lumps of c pumice stone, &c., in suitable vessels, 
and by such means deprived of its oxygen. (March 8, 1880). 
tus for Disinfecting Water- 
Closets, &c.: J. , Lon (Z. J, Mallet, 
New York, U.S.A.) [6d. 4 ry enapennd to the combination with 
a water-closet of a pipe leading a vessel from which disinfect- 
ing liquor is continuously fed to the said closet, and to an appa- 
ratus for disinfecting the air in the closet at suitable times. In the 
drawing, a! is a vessel containing disinfectant with a pipe b com- 
municating from it tothe closet pan c. A small branch from the 
d, continually drips into the reservoir a, and 


water supply 
causes the ectant to overflow in a dissolved or diluted state 
continuously down the pipe 6. The inner vessel ¢ has an air inlet 


pipeg and an air outlet pipe A. When the elastic cap or pistoni 

















is raised by the sector # attached by a wire to a handle or the 
closet lid, air is drawn through the pipe g, and bubbles the 
liquid to be ejected into the room on the fall of the cap. A device 
is also shown for disinfecting urinals by a fluid slowly supplied by 
the capillary action of wicking. (March 8, 1880). 

tof Mixed 


yee Gensresion s __ mole 

apours for Motive Power : Clark, 

(2. L. Brady, New York, USA) [2d.)}—Bisul of carbon is 
forced into a boiler containing saponified perafin ol and water. 


1008. Securing the Ends in Metal Boxes or 
Cases: W. F. Lotz,London. (Richard Wagner, Chemnitz, 
). (8d. 15 Figs.}—Relates to machinery for securing 
without solder the and bottoms to metal boxes, making the 
joint air-tight. This is accomplished by forming a double lapping 
or folded joint—in some cases a paper disc is inserted between the 
~ Te body of the box, and becomes pressed in with the 
joint. Figs. 1 and 2 show elevation and side view of the machine 
employed. The top is inserted in the end of the can, and is 
laced between clamping discs a. The roller or wheel } is adjusted 
y means of handle c, andis pressed (by the treadle and connexion 
@) against the rim of the top, so that when the body of the can 


phery of the roller } will press the rim against the flaring lip of 
the can body, and a single lap joint be thereby formed, the roller 


Fig.1. 
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6 being withdrawn by a spring. A disc or wheel / is brought into 
position (by crank g) with its edge below the single lap joint, the 
roller bis then adjusted with its lower bevelled surface pressing 
against the fold, motion, therefore, being given as before the roller 
presses against the seam of the can and folds it over; two sub- 
sequent adjustments present the surface of the roller in different 

itions, by which the seam is further compressed, and the double- 
olded joint completed. (March 9, 1880). 

1010.* Indicating and Registering the ~~ 
and Closing of Doors. oe &e.: J. cu 
and J. B. Fenby, Warwick. [2d.]—Consists in attaching to 
the bolt of any door or valve, mec for tering the 
number of times they are opened and closed, the invention being 
applicable for letter-boxes, lock gates, or water sluices; a pawl 
attached to the door operates an oscillating or rotary register 
plate placed on the inner side of the door. (March 9, 1880). 


101L* Pulleys for Transmitting Motion, &c.: E. 
C. F. Otto, London. (2d.)—The pulley is made of two convex 
discs of sheet metal fastened together, the periphery of each disc 
being shaped to suit a round or flat band; a hub is formed on each 
disc to receive a driving shaft. The discs may be perforated for 
lightness, and have a rim or belt around them formed of iron, 
leather, india-rubber, &c. (March 9, 1880). 


1012.* Furnaces for Making Hard and Soft Steel: 
8. and D. Thomas, Nottingham. (2d.]—The furnace has 
side, back, and front formed of water es. At one end is a 

ace for fuel, at the other a chamber con i heated by 

e flues of the furnace; hot air is forced into the furnace at the 
sides, and top, and a blast of cold air is admitted under 
-% _ e furnace is lined with powdered flint. (March 9, 


1013. pages to be Driven by Water: E. Wigzel 
and J. Pollit, Sowerbybridge. [6d. 3 Figs.]—Relates to 
an arrangement of water engines so constructed “ that no leakage 
of water takes 4 ww giving an equal flow without any stoppage of 
water, and utilising the momentum of the water.” Two equal 
cast-iron cones, whose height is small relatively to their bases, are 
united, point to on. by a ring encircling the circumferences of 
their bases, and forms the cylinder of the . This ring is 
bored so as to be a portion of a hollow Bn whose centre coin- 
cides with the apices of the cones, which are cut away for the 
insertion of a ball and socket joint carried in water-tight glands 
in the two covers. Anarm or shaft is fixed in the centre of the 
ball, and protrudes each way beyond the cylinder covers. Around 
the ball and fitting the cylinder is a disc piston with its plane at 
right angles to the shaft or arm, and “between the covers and 
within the cylinder is fixed a plate on which is passed a slotted 
opening e in the piston plate, which gives a vibrating wobbling 
motion to the piston plate when the water is acting on the piston 
plate, and which communicates a rotary motion to the arm” 
which actuates a crank and give motion to the driving shaft. In 


























the drawing aa are the conical covers; } the spherical ring; ¢ the 
ball joint; d the mn plate; ¢ ; Ho , 
curved bracket pivotted to the stud A fixed in the guide block ¢ 
moving in the slide #, The water enters through the pipes /, and 
passes through the openings m on both sides of the division plate 
fitted within the cylinder, although only shown in the drawing on 
one side, ‘and forces itself round on both sides of the piston plate 
and the cylinder covers, comm a vibrating wobbling 
motion to the piston plate; the water a travelling round the 
cylinder escapes through openings n.” (March 9, 1880). 

: F. 


1016. Appliances for Suspending Nose-Bags: F. 
H. Greenstreet, London. cine bene oe he 








therefrom is used for actuating the piston 





to the shafts of and the 
ends. (March 9, 1880). 
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Ey [2a.} xtaeend ~ : ble S i 

Lon |}—Dolomite as free as rom 8 an 
in Ratt git page ae Rp soe 
to which a solution of chloride of calcium is run, the whole agitated, 
and after standing for some time, boiled. The is filtered 
from the liquor, and is, when dried, ready for use. The invention 
onitecicing ans. ae ieee, teoas pagnacion nas tp SROEEE 
by dissolving out 6 from t 6 by means 
of a solution of chloride of calcium. (March 9, 1880). 

1020. Furnaces for Burning and Destroying 
Refuse: J. Pickard, Leeds. [6¢. 6 Figs.]—Relates 
firstly to the simplification and improvement in the construction of 
a refuse-bi furnace, and, secondly, to the addition of purify- 
ing fires thro which the gases and vapours pass for the purpose 
of being deodorised before entering the chimney flues. An open- 
ing is made in the top of the furnace, so arranged that the refuse 
can be discharged into it without an escape of the fumes. (March 9, 


1880). 

1021. Releasing Horses from a Carriage. [62 2 
Figs.)—The patentee claims the construction of a carriage roller 
bolt, with a movable head, capable of being easily detatched from 
the shank, so as to allow of the trace being readily slipped off, and 
the horse or horses immediately liberated, (March 9, 1880). 


1022.* Spinning and Twisting of Yarns and 
Fibres: J. Pollard, Howorth, Yorks. ([2¢.—A catch 
or nipper is mounted on the wire board of cap g and twist- 
ing frames, near the top of each flyer, in such a ition that while 
the spin is good, the catch is clear of the yarn, but as soon as the 
weft gets under the bobbin the thread is caught, and instead of a 
snarl a lap is formed. The drag washers are made of tin or sheet 
iron with a hole for the tube and a raised rib that fits into the nick 
in the bottom of the bobbins, or they may be similarly fashioned 
from leather or india-rubber. (March 9, 1880). 


F 1024.* Spperetus for Sa Life in Case of 
Fire: H. J. m, London. (Mons, Remy, Paris). [2d.] 
—Consists in the employment of iron joists and a firebrick floor 
forming @ Cell in the loft of a house, in combination with an iron 
door and ladder. (March 9, 1880). 

1025. Machines for Cutting or Pic Coal 
in Mines, &c.: W. R. Lake, London. (Charles Morse, 
USA) [6d. 5 Figs.)—For this purpose a rotary engine 
driven by compressed air gives motion to a piston rod upon 
which is fixed the pick or chisel. In the section, a is a 
pneumatic rotary engine, the case of which is made a part of air 
chamber 6 and cylinder c. The ports d and e are alternately 
covered by the ports fand g of the valve h; reciprocating motion 
is given to the valve by a “ crazy wheel” ¢ which works in a recess 
in the back of valve h. The “crazy wheel” is fixed obliquely on 
shaft 7, and is revolved by the rotary engine a. The piston rod is 
made square at m, and passes through a square de atn; the 





pick m is attached by a socket joint and key. The sleeve n, which 
carries at one end the square guide, is capable of rotating around 
the end of the cylinder ¢ by the pinion o fixed to a shaft and 
operated by a handle, The air enters through a pipe into chamber 
b, and passes through port r to the rotary engine, which rotates the 
shaft 7, and gives the reciprocating motion to the valve h. The 
air being admitted alternately to the ports d e, the pistons is 
operated, and a reciprocating motion im to the pick m, which 
is rotated by the pinion o and handle before mentioned. The 
machine is held to its work by a ratchet wheel? in the ordinary 
manner. (March 9, 1880). 


1026. Draught and Dust Excluder: C.T. Mar- 
zetti, London. [6¢. 4 Figs.J—A wind guard or deflector is 
applied to doors, windows, &c. @ illustration shows a sectional 
view of the invention as applied to the window of a railway 
carriage. The wind guard ais attached to the stile b of the door, 
and extends from top to bottom of the opening. The draught or 
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current of dust or air enters in the direction shown by the arrow 
and impinges against the tongue piece c, by which it is deflected 
and prevented from entering the carriage, the dust being retained 
in the spaced, (March 9, 1880). 

1027. Wea Loongees, &c.: C. Cross, Man- 
chester. [6d. 9 Figs.}—Relates (1) to the insertion of lap weft 
or whip threads in the borders of ornamental fabrics. The illus- 
tration shows a power loom in which ais the warp beam for the 











centre of the cloth, 6 } beams for the borders, ¢ are bobbins carry- 
rs lap threads, which require to be positively and accurately 
lelivered into the shed. y are mounted in forks held by 


the rods d, which have a rising and falling motion im to 


J, the rack g, and the pinion A, in order to draw off the quantity of 
weft required for each pick. lap weft ¢ passes round a small 
y k, carried by the rod d, and between this point and the mail 
, which lifts the thread 4, is placed a counterpoise “of great pre- 
the lap weft passes, and which always presses 
upwards so as to take up any slack of the lap weft, and keep it 
tight ex at the moment of throwing the shuttle, when the 
shuttle weft loops round the lap weft, and draws it into the shed 
of the warps, at which moment the increased tension of the lap 
m, and gives out the exact 
amount of lap weft req e pi the poise is 
due to the weighted lever n. (2) The invention relates to sto} 
the loom when a lap thread by the use of an extra weft 
fork attached to the lever n. (3) To the weaving of ornamental 
borders by the use of “ tie ups,” which show the warp threads and 
conceal the weft threads. (4) To the weaving of 8s by lap 
threads carried round two or three warp threads placed outside the 
general selva, (5) To the weaving of “ headings” by means of a 
“dobby,” and a cam which controls the flanger of the take-up 
motion. (March 9, 1880). 


1028. Printing Floorcloths or Oilcloths: A. L. 
Lancaster. [6d. 3 Figs.|—This consists (1) in the use 

of a modification of an o1 com) d calico se 6 
provided and fitted with one engraved cylinder for p ting the 
ground, composed of dots and lines only. The rest of the rollers 
are all surfacing prioting rollers for putting in the pattern or 
design. (2) The peculiar manufacture or preparation of the oil 


x 


colour for printing with an engraved or indented roller. The 
pigment is first ground with linseed oil, made up to the required 
consistency, and “patent dryers” added. (3) A new form or con- 
struction of pin for forming the “dots” with the oil colour. The 
illustration shows a sectional view of the pin, a small round air cup 
6 is placed at the point of the conical dot pin, the sides a a of which 
are curved, the cone has four cuts or slots } extending a short 
distance from the base to the entrance to the aircupd. The colour 
when supplied to the roller by a “furnisher” is forced into the 
“pin,” but it has not power to force it beyond the bottom of the 
cone because of its thickness and also because the cup contains 
air, which becomes partially imprisoned by the colour. 6 pin is 
carried round by the cylinder, pressed on the cloth by the “nip,” 
and is deposited on the cloth at the point of contact where the 
vacuum is caused, the pressure of the cylinder upon the cloth in 
the “ nip” causes the vacuum, owing to the wet colour driving away 
the air at the point of contact. (March 9, 1880). 


1029. Machinery for Rollin pon Bek ond 
Wheels, &c.: G. Cotton and C. H. Smith, Lan. 
cashire. [6d. 6 Figs.|—A machine for rolling the faces and 
treads of wheels at one operation by the use of rolls acting simul- 
taneously on both parts. On the framing a are the four rolls 
6, 61, b*, b*, which bear on the tread of the wheel C. The rolls are 
forced up to their work by four hydraulic cylinders ¢, c, c*, c* 
connected together by the links and chains d, d', d*, d*. e 
faces are compressed between the rolls, two front ones of 












which are only shown. At the back of the machine is a hydraulic 
cylinder arran, to draw each pair of these rolls against the oppo- 
site sides of the wheel. The invention also has reference to an 
improved method of driving hydraulic pumps, and to means for 
varying the length of their strokes. (March 9, 1880). 


1030.* Horseshoes. &c.: J. Holt, J. Maud, and B. 
Jones, Bolton-le-Moors. [24.]—Con of forming mov- 
able caulkings or slip cogs, which can be attached without remov- 
ing the shoe from the foot. (March 9, 1880). 


1031* A tus for fastening Boots, Shoes, &c.: 
M. L. Muller and H. Hi London. (2d.J]—A curved 
shank has at one end a button, and at the other p which are 
inserted in the article and clenched; two of these form a pair; 
the fastening is effected by twisting one knob over the other, so 
that they and their shanks are interlocked. (March 9, 1880). 


1032. U Excrementitious Mat &c.: 
J. Wadsworth, 
improvements in the process of, and in the construction of appa- 
ratus for, evaporating and drying excrementitious matter by the 
use of a cylinder heated bya steam — or jackets, and having 
a central longitudinal shaft a, in bearings } and glands c. 
The shaft has a number of arms or stirrers d, which agitate the 

b under treatment until they are reduced to a semi-fluid 
consistency, when they are run into a smaller cylinder of similar 
construction, and to a powder. The invention further 
relates to fixed or revolving retorts, and settling chambers for 


























carbonising refuse matters, and to a method of extracting ammonia 
from urine by keeping it at a blood heat. (March 9, 1880). 





London. [6d. 21 Figs.}—Tea leaves or other materials are 
rolled between a rotating rapidly around both its vertical 
and horizontal axis, and a saucer. pressed 

its lower surface by a weighted lever, and also revolving. The 
globe ais mounted on the horizontal axis 6, which revolves in the 
ends of the framec. This frame is connected to the hollow axis d, 
revolving in the bearing ¢, and driven by the toothed wheel /. 
be the horizontal axis is the bevel wheel g, gearing into the 

eel h fixed to the frame of the machine; é is the saucer-sha’ 

vessel driven by the wheel j, and forced upwards by the lever ¢. 
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When hard substances are to be operated on, the vessel or the 
globe, or both, may be lined with a rough material, or be provided 
with ribs or scrapers. (March 9, 1880). 

1034.* Carburet' Air, &c.: E. Edmonds 
London. (La Société des Moteurs Lambrigot, Paris.)  [4d.|—Ait 
is rendered explosive or illuminative by being carburetted from 
contact with a hot plate on to which a hydro-carburet is fed. It 
may be used for driving an engine or for lighting. (March 9, 1880), 

1036.* Coiled Springs, &c.: H. Smith, Dublin. 
(24.]—Coiled springs for mattresses are made in the form of two 
cones p Coes te and are secured to the laths by rings 
and clips, (March 10, 1880). 


1037. Standard Liquid Measures: D. Moulton, 
(24.]—A metal plate is affixed to earthenware 
1s. a rivet to receive the Government stamp, (March 10, 


1038.* Hea’ and Illuminating Gases: J. A. 
8 Worcester. [(2d)—The ges is made from solid 
sewage matter heated in retorts through which steam from similar 
retorts and from boilers, is passed. The burners are of knife- 
edge form, made, by pref e, from asbestos, magnesia, whiting, 
and nitrate of potash, heated to incandescence by a mixture of the 
ia oy air—similar burners may be used for other gas. (March 10, 





1039.* Trollies or Carriages for Circular Saw 
Benches: B. J. Webber, Newton Abbot. [2d.)—The 
trolly has two eccentrics on a shaft provided with a lever handle, 
the trunnion om guided by a slot or slide by which means the 
timber may be raised or lowered whilst sawing, either vertically 
or horizontally. (March 10, 1880). 


1040. Fluid Pressure Regulator: C. C. Barton, 

ter, New York. [6d. 4 Figs.)—The object of the 
invention is to provide an adjustable valve that s not allow 
more than a given amount of pressure to accumulate in the pipes 
of a house, or a district, of rer | levels. The waterenters from 
the city mains by the pipe a, and flows on to the house by the 





pipe 5; a cylindrical valve ¢ “7 by the india-rubber straps 
or sheets d, and controlled by the lever e, pivotted to the 
which is carried Soon? the flexible diap 


1041.* Injectors or Water-F tus 

Steam Boilers: G. W. Man- 
chester. (2d.)—A vessel provided with a three-way cock is 
placed above the boiler. It is first connected to the steam and 
then to the water which flows into it as the steam condenses. 
When filled the top and bottom of vessel are again put in communi- 
cation with the steam and the water runs into the boiler by 
the action of gravity. ( hb 10, 1880). 


1042. Manufact: Looped 
or. aerine* ans 8.) —Has 


Fabrics: 8. Thacker, N: 
reference to Sapegenmenee in the manufacture of knitted and 
looped fabrics by making them less elastic and more even in 


texture than heretofore. In Specification 468 of 1857 it was 
Lo ee d a — granny ee 
circular knitting machines, bu e present inven two such 
additional threads are introduced between the succeed! 
in such a manner that one of such threads on the 
front of a given needle, and the other on the back of the 
same needle, such threads ey Be other's paths so as 
virtually to surround some or all of needles, Fig. 1 is a plan 
of part of a four-feeder circular knitting in which aa 
are the needles, mounted on a cylindrical bar; 6b are the loo 
ween c ' ea 7 teal bear ddthe - te 
eels, an’ knocking over wheels; g is a notched wheel 
or disc formed to bend alternate needle in 











them by the crank ¢ on the tappet shaft, communicated by the rods 


1033. A tus for Rolling Tea Leaves, Husk- 
ing and Polishing Rice. &c. :A.C. G. Thompson 








every 
of the circle, h is a wheel provided with a series of radial 
each of which is formed with a notch in the centre, and is cau 
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be rotated by each successive needle entering between the blades 
of the wheel /. ‘An additional threed. passes from an eye or guide 
partly the groove in the wheel A which deposits it in 
spaces between the needles us weloctd Hy the wie 7, and ch 
additional thread after ha’ laid between the needles is 
moved beyond the beards Bagh. dye pA ot my 44 
seneet by 0 wae ceoen ts tars & wie o © tre Os noodles, 
the shown where a a are » 
and the dotted line & the 
laid in by the wheels g! A) 7, 
placed a little in advance 


g 
z 
i 
F 
i 
E 
E 
ate 





thereof, 80 that the wheel g' shall bend those needles 
which are not bent by the wheel g, thereby ca: the addditional 
threads to cross each other's pa 4 (March 10, 1880). 


sovembiine: anees or other objects, is ‘produced b y sprinkling 
filaments of clay (obtained by by tore the latter through a sieve) 
on the article before it is burn filaments are held in place 
pf ety pli ec ame escapee 10, 1880). 
ag for Building Pur- 
poses, 22.: ¢ . O, Drake, London. don a an improvement 
4121 of 1 Lf, © 7. It treats of the 
—a, of “concrete stone” by the combination of coloured 
materials with ordinary cement, or of neutral materials with tinted 
cement; and further relates to fixing slabs by grooves and dove- 
tails, and by temporary oe clamps. (larch h 10, — 


brain! Emotive Power V V. Boulet aud and E. E com. | 18 


hae a 

(24)—A dynamo-electric 
= hen ee i part ae eo ~ a k, or a galvanic 
battery, supplies a current to another electric machine, which 


actuates a p for compressing air to be employed in a suitable 
motor. (March 10, 1880), 
Pay Manufacture of -Napped Cloth, &c. : 
Henderson, and Bouvier, Vienne, 
=f 4d. 5 Figs. vay 4 object of the invention is to dress 
cloths pressing on them 


palms, undulations, ribs, &c. The 
cloth Ay A ped before a hn d steamed immediately after to 
fix he doe It is passed into the machine over a shaft or 
— roller, then across a fixed blade and around a perforated 

yaoi ble of a reciprocating movement, and fixed under 
. revol Le = spe Fig. 1 is a view of the perforated plate, 
with the cam a, which moves it in conjunction with a spring not 
shown ; Fig. 2 shows the details of the fixed knife and the posi- 
tion of the cloth around it; Fig. 3 shows the card cylinder 
with the horizontal perforated plate and the vertical blade. 


Fig.?. 
if 





With a straight roller and continuous motion straight raised ribs 
are produced on the cloth ; with an inclined roller 1 ribs; the 
meten of the perforated te combined with the other arrange- 
ments produces palms, (March 10, 1880). 

1048. Tables: H. Halstead, Leeds. [éd. 12 Pi) 
Relates to the combination with a table of means whereby 
ae top may be adjusted to any —~y height on angle. 

consist of —, = and a pinion and 
coguend wheel for inclining the (March 10, 1880). 
my Peepers to Braxos, 40. Cc. Groom. 
LB London vehicles trave! on rails the 
, ss upon the i and grip them Sue on 
egnetie lorce, In other conve: they act longitudin on 
"ae (March 10, 1880). 





pepul Clark, London. 
on (Soman pulang reoer &, F. A. Dayton, Milton, New York 


r shavings is effec 


The manufacture of 





meine of Reatening Gs ashes Benita Sy” Pete, Tran 
and (7) to the mode of constructing fireboxes in which the rivetted 
joints that are subject to the action of the fire, are on the water 
hide ofthe Blan, the frame of the firebox being rivetted inside the 

ey np dg end hp 7 oy Fig. 1 is a side 
elevation of the rolling gear, the brake, and the longitudinal frame 














of a locomotive engine. Fig, 2 is a sectional 
of a coupling rod; and Figs. 3 and 4 are cross 
h in and brasses constructed according to 
shortly be fully ilastrated in this journal. 


for the running 
plan of one 

ti of a cr 
this invention, which 
(March 10, 1880). 


1054. Apparatus for Gansretines Pe 


jure 
in I Chad- 
wick, Manchester. (6d. ry at Hh 
for “ instantaneous” gee otographs, the invention being for im; mproved 
means of regulating the exposure; this consists mainly 
employment of a rotary shutter in front of the lens a; rear, 
Fig. 1 shows the apparatus in position for Seaeie: 
view with the shutter “set” before . 3a R- ts. 
view; a is @ fixed disc with a opty bt at 
the back of opening a! is a flange lor attaching to the lens tube. 





The shutte in the form of two sectors) rotates in centre b'; 
a spring c at ed to the shutter at c' abuts against a screw stud 
or stop d, which the pressure of the screw can be ted. 

When the tear ta “eee a nib on the end of the lever e engages 





a. 


with a stud ¢' on the shutter, the other end of the lever e rests 
an india-rubber dia: , which is tied over the mouth 


against 
of a nozzle at /; £ tube connects the nozzle with an india-rubber 


ball, which be fb — water, so that when the operator 
resses the the diap! ed, and the nib of lever e 
A from the stud el, when the shutter thus 
released is impelled by the Ao round u _—— its centre, thereby 
momentarily uncov ing the aperture a’, the 
shutter being then caught and Wratues by a second catch and ‘stop 
<7 (March 11, 1880). 


ang the Su of Gas: J. M 

nas mn anid R. Owen, 4 Figs.)—The regulsung 
ttached to the Seats dale sien, or can te 

applied to inatvidual burners. The diagrams show the latter form 

















of it. 
d K 


The pipe a is divided by the partition d, and has two valves 
ning into the chamber e; the former isa flap valve, is con- 
to the conical valve d by the lever g pivotted at A. As the 
eas passes through the pipe a it will open the valve c, and enter 
chamber ¢, the outlet valve d closed by the action of the 
lever g, until ‘the pressure on each side of the valves becomes 
equalised or nearly so, when the weight i on the lever g will close 
the valve ¢, and open the valve d to the burner. (March 11, 1880). 


1056. Pro Vessels: J. McLennan and R. 
Owen, Lon: 1 Fig.}—The essential feature of the 











invention consists in the combination of an endless propelling 
screw with side walls or enclosures for laterally confining the water 
——S a The illustration shows a perspective view of 
‘a wheel Re Ea ph tama dg vessel; a is a drum or 
endless screw b 6, confined within the side 
ec. me tet ye screw to take a 

vo 


a the water obviated. The screw may be used 
without the drum, but with the side walls cc. (March 11, 1880). 

1057.* A us for Making tes: R. 

Got (2d..—Relates to a porta) apparatus for 


making cigarettes by means of a band or wraj r, and consists in 
attaching the said band at = 4 = _— = the other is free, 
and in making the veh fh 18 vided with a transverse 
partition and @ sliding cover. i tarch 1, 1880). 


1058. and Cobalt: H. Wiggin 
HA. Wiggin, A. 8 Jonnstone, WW. Wisein: 
cane. tid} hive ee cent. or thereabouts of metallic 

or ferro- is added to molten oy or 
a render them malleable ble and ductile. *° March 11 880). 

soee. Wringing and suactanes: J. 

Ww , Lancaster. [6d. 3 Figs. msists in the arrange- 


[6d. 
ment of mounting the rollers so that the pressure on the two 
rollers shall be always aneny the thickness of material 
passing may be en the — yoo 
as shown in illustration, the low te has a 
the upper ones 66! are carried in rocking Gites cl at Sie 





end of @ lever provided with a central stud d, which moves 
a on block e ¢,sliding in slot f, in the framing g. In this 
case the weight or spring is applied to the central stu , which 
works in the vertical stud. Describes other arrangements for 
mounting or combinations of rollers. (March 11, 1880), 


1060. tus for Working the 
Valves of &c.: J. Ramsbottom, 

Alderley Edge, Ch (6d. 8 ae =r to the 
trip; motion as applied to the sion valves of steam 
engines released either by the governor or otherwise, and is 
es: lly adapted for engines fitted with valves which, when 
relieved ae opened, are left free to be closed either by 
steam spring: or gravity. The valve rod is constructed 


with hace @ ori cogele = ts, so arranged that it will be sufficiently 
rigid to open the valve, as long as the pins remain in a straight 
line, or thereabouts, with the other part of the valve rod, a stop 

being proviced for that purpose. the valve has travelled 
the required distance the knee is relieved, or tripped, and the valve 
allowed to close. The illustration shows part of a horizontal steam 
engine cylinder and valve , in which a is the cylinder; 5, d', 

52, 63 the valves, cc the ’ lever, and d d,d'd' the valve rods 
orlinks. The rodsddare made with toggle joints, as shown at 


























€é, which move over the cams /, worked by the rodsg. The cams 
are carried on eccentrics whose position is controlled by the 
governor through the rods h /, so as to cause an earlier or a later 
cut-off. At some pointin the stroke the knuckle on the lower side 
of the toggle joint is pushed upwards by the cam into the position 
shown at rr — —s of the fg and the valve is closed by 


The cation shows covers meee of 
applying the —~4 jotnt besides les the above, (March 11, 1 
1061. S 


Braiding Machines con 
% tg | Figs.)}—The object of the im jrovements 


Manc 
is to simplify the construction of the spindles and facilitate their 
and general wor! . The illustration shows a vertical 
section of the upper end of the ——_ braiding spindle. The 
flyer a is formed of a piece of wire, and has a curl 6 opposite the 
bobbin and another, c, at the the wire is held firmly by the 
yy The top of the barrel dt has an opening ¢ ¢ from front to 
. Adrop fcan slide on the barrel and has a projection 9 





which catches in the notches in the bobbin; a hole ’ is drilled 
through in the same direction as ¢ ¢. A weight @ has an eye or 
yt so that when it is raised the eye is opposite ¢ e and the hole 

and the thread can be drawn through at one all that 


clmieeae be done is to draw the thread the hole at the 

top of the barrel. are only two “ 

gp na re re om et 3 (March 11, 1880). 
Cotton 


relates to 





vibeics 3 mina ai one 
a series of Fa Ring, Glasgow. (t tabuice which baye been 
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ee rae fabrics through Seiiaas saan 
substan’ con! us 
a tus in a damp condition, such as that in which they leave 
wuinging or squeezing rollers after being washed or oiled, or treated 
in any analogous manner. The figure represents in vertical section 
the parts of a emning amie, also a combined oi or liquor- 
ing and wringing mac . Nothing new is claimed the con- 
pparatus. The ric after leaving the oiling 
machine rollers a} passes to the steaming chamber in the direction 
shown by arrows, being led by guide rollers ¢ to the entrance d. 





uy tc =r 
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The fabric passes through the steaming chamber in the ordinary 
way except when printed with alizarine or analogous colours, 
when it is preferably subjected to a drying action before leaving 
the chamber. A suitable drying is formed between the roof 
of the chamber and the steam e. By steaming fabrics in a 
damp state the inventor states superior whites are obtained, while 
the colours are rendered brighter and faster. (March 11, 1880). 


1064.* Spectacies : S. Offenbacher, London. [2d. 
—Provides methods whereby the angle of the glasses is capable o 
being varied in respect to the sides or “‘temples” to suit the 
direction of vision for the time being. (March 11, 1880). 


1065.* Sheet or Cast-Iron Tiles for Roofing: lL. 
Gilquart, La Buissiere, Belgium. (2d.}—Tiles for roofing, 
made of enamelled sheet or cast iron, and to the rafters in 
various ways, either nailed like slates, or secured by hooks, bands, 
spikes, or other devices. (March 11, 1880), 


















1066.* Self-Adjus Bearings for Shafts and 
Axles: F. H. F. burg. (4M, Miller, Gliickstadt, 
Ge . [2d.]—The upper part of the may be of ordinary 
construction, but the bottom is at right angles to the axle-box, 


and connected to it by a and central bolt on which it can 


tarn. (March 11, 1880) 


1067. Ap tus for Generating Steam: J. 
Brougham, London. (Serpoliet Fréres et Cie,, Paris). [6d. 
2 Figs.j— a method of producing steam instantaneously 
and applying it to motive power engines, the steam be’ only 
formed as it is req |, and erated between two heated 
surfaces arranged very close together (say about one-tenth of a 
millimetre apart). The drawing illustrates an arrangement with 
a flat generator and a sing! steam cylinder. The two 
plates 6 which constitute the main feature of the invention are 
arranged almost close together with their soldered or 
rivetted. The plates are heated on both faces in the firebox a, the 
hot gases escaping by chimney 6, or utilised for heating the feed 
water. A cam c on the engine shaft drives the pump, the stroke 




















being regulated to supply a desired quantity of water between the 
plates e. The water is to be instantly vaporised by their heat, 
but without taking the spheroidal form, and the steam passes 
into the cylinder /, where it acts as though it had been instantly 
formed there. A slide valye or cock g working from an eccentric 
allows the escape of the used steam.. Describes also another 
arrangement in which a conical generator is used instead of a flat 
One as described above, which generator may be divided and made 
to work a double-action steam cylinder. (March 11, 1880). 

1068.* Filters, &c.: R. Schomberg, Dresden. 
Germany. [2d.]—Slag wool and charcoal form the filtering 
materials near the inlet, and spun glass near the outlet. The inlet 
is placed towards the lower end[of the vessel, but space is left 
below it to act as a depositing basin for the heavier impurities 
Contained in the water, Provision is made for compressing the 
layers of material to allow of any required velocity of water, and 
also for opening and cleaning the filters, which may be employed 
for beer. (March 11, 1880). 


1070. Bicycles: T.D. T. Sparrow, 
9 Figs.)—Bicycles, “particularly suitable for ladies,” are construc’ 
by (1) placing the small wheel in front and using it as a steering 
wheel, the steering and balancing being effected by devices at 
the side of the implement instead of the top; the large wheel may 
also be employed both for dri and s . The method of 
turning the small wheel is shown in Fig. 1, the handle a being 


» London. [6d. 


Connected by the shaft }, the rod c, the lever d, and the rod ¢ to an 
8 show an improved 
a bicycle to the backbone by 
@ plate 4 on the fork, and another plate h on the backbone, 

ding t with a centre pin, and suitable 
the reception of anti-friction balls or rollers, The 


arm on the fork of the wheel 7. Figs. 2 and 
method of jointing the fork” of 
a 


provi ves or 


ted | may be passed round a 


bicycles below the level of the saddle in order to gain increased 
muscular power on the les. The driving apparatus forms no 
part of the invention. (March 11, 1880), 


1071. Axle Arms and Under of Wheeled 
Vehicles: J. Offord, London. [6d 6 Figs.)—The inven- 
tion relates, first, to the production of more strong, durable, and 
efficient bearings for wheels; secondly, to ——— in the 
under carriage. Fig. 1 is a sectio: elevation, and Fig. 2 a 





sectional plan of the improved axle box; a is the bush or box 

the wheel nave, the axle arm a! is screw-threaded at its end a*, 

sult the face dof the box, the mut d ie, kept in its place Dy split 
it the face d o e nu y 

pin e, the top of the nut 6 ha s 


wheels by m by 
f tween the hubs of the ate wind tare are 
one end of each fastened to spindle which is 
loose in the wheel, and the end to the case, by which they 


wo and which is attached to the wheel. (March 


1073. Hoisting and Boats or Yards: 
E. Bond, London. [6d. 3 Figs. improvements consist 
in employing a chain wheel to suit links of a hoisting chain 
gearing, a vertical frame either fastened to the ship or portable, and 
ed or grip wheel and rope or a crank handle, arranged to 


a 
take up little room. The mode of hoisting and lowering consists in 











winding the chain over the chain wheel a, which is made to fit the 
links, and can be ope: ring 
attached to the davit, carries the chain d to which the 
boat is suspended ; instead of using the handle } an endless rope 
V pulley ¢, and motion thereby given to 
the gearing and chain wheel a. (March 12, 1880). 


1074. Machinery for Plaiting Fabrics: N. Wilson 
London. {6d. 5 Figs.)— Relates to improvements on and 
modifications in the kilting machine described in Specification 1476 
of 1877 with a view to increase the range of variety of plaits, and 
to provide means rd x kilting, and for reversing the action of 
the feed rollers if the plaits become irregular. 
regulated by moving a connecting rod in a long slot in a lever, so 
motion ; between 


the laps are graduated 
actuate the knife ; = 4 





for 
invention further relates to placing the steering handles of ordinary 

















nected by pipe ¢. The exhaust steam from the engine passes 
through hea tubes in the first pan, and causes the liquor to 
ff vapour. which fn 
oO * 

e effect. The latter vapour is 
time an amount of 


Sg 


& 
E 


hours 

tion of parts of the apparatus. (March 12, 1880). 
1080. Hand Signal Lamps: H. Defri 
(6d. 6 Figs.}—Has ref to = 

catches, by which the coloured discs of 

caine ond} 


lowered, immediately above the 
the lamp instead of at the side as heretofore, so that the discs may 
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} i ‘ 
¢ o- : ; >) 
be controlled by the same hand that holds the nap In the illus 
tration a and } are two coloured glass discs, one of which is con- 
nected by a bent lever c and a link d to a thumb-piece at the back 
of the lamp, and the other by the lever ¢ and link /to an adjoining 
thumb-piece, neither of which are shown. 12, 1880) 


). 
1081.* T 














ted 

The rod is pressed inwards 
spiral ustable springs on the spindle. 
the dia vA to diminish the pres- 


‘The effect of pressure upon 

sure on the carbon and to avoid the risk of opening the circuit. 
The receiver is a Bell telephone with enormously increased 
‘* magnetic stress on the diaphragm” which is composed of two or 


more plates to avoid overtones. (March 12, 1880). 


1082. tus for eyeing Rods, Bars, &c. 
G. ie am, [10d. 9 Figs.|—Metal rods or tubes are 
cleaned before being drawn through dies by contact with endless 

belts covered with —' or other grinding or polish- 

ing substance. If they are they are rotated at the same 
time as they are propelled lengthwise past the belts, and if 
the proper angles at intervals 

ing plate, or all or some of the sides are acted 

on atthe same time by different belts. Fig. lisa side eleva- 
tion and Fig. 2 an end elevation of one form of the machine,. 
constructed to clean two bars at the same time; ais a bar held 
and rotated by the chuck 6 on the spindle c. This spindle is fixed 


on @ carriage sliding lengthwise on the bed d means of the 
screw ¢; fand g are covered belts, one of w! can be forced 
against the strap by the friction roller h, operated by the treadle 
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lever 4. When the whole length of the rod has been drawn past 

SF eS eer ee — ty —_ _ 
arrangements for grinding the are isely si 

to those described above. A modified the bed and 












































my 
, | 
Fig 2) @; | 
bit | 
Ltd 
~ ES 
Prrezsss3s** h 
..} f Ta 
thoy ae @ 
= | 
—3 - Df * 
Fie. 3, 
oe 








a 


or used as a dividing plate. In Fig. 3 is shown a method of carry- 
ing dies ona revolving disc, so that they may be used in succession, 
the one in actual work being always at the bottom, where it is 
supported by the die bench, not shown. (March 12, 1880). 


1083." Taps or Apporasue for Drawin off 
Liquids from Casks, ties, &c.: R. Schomberg, 
(T. Remus, Dresden, Germany), [(2d.)—Consists of a 

metal tube fitted in a stopper which is inserted in the barrel. 
There are two or more holes in the tube which correspond 
with an equal number of recesses in the stopper, communicating 
with the interior of the barrel, and according as these holes are 
turned towards orfrom the recesses the liquid flows or is retained. 
The stopper is further provided with a device to act as a vent-peg, 
one & cutting edge to facilitate its insertion in the cork. (March 12, 

). 

1084. Sergions Instruments known as Ecra- 
seurs: W. Lon (6d. 10 Figs.)—The 
improvements mainly consist in combination with the screw, and 
the handle by which the screw is operated, of multiplying gear, by 








on) isa 
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which the speed or power of the instrument is increased. The 
illastration is a section of the instrument showing the multiplying 
gear wheels contained in their case. There are six claims referring 
to the combinations of different parts. (March 12, 1880). 
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Ammonia, 


1086. Obtaining from Urine, &c.: 
J. H. Johnson, (R. Brullé and A, Leclerc, Paris), 
[6d, 2 Figs.) -The object of the invention is to obtain ammonia 
from all ammoniacal or ni liquids without ebullition by 
causing the solutions to flow in thin sheets over ata 
on Se = oes to a current of air mo in the 
opposite di mn, an the temperature of the 
liquid within a range of from 70 to 90 deg. Cent. When the nitro- 

ous compositions are fixed, as in night soil for instance, the 
‘cal matter is treated in a solid or liquid form with lime ; by this 
the soluble alkaline p! are precipitated in the condition of 
an insoluble phosphate of lime, and the whole is allowed to settle 
to allow the ammonia to be liberated by the action of the lime, and 
to form a solution with the water. solid residuum left after 
the decantation of the liquid, is dried for use as manure. The nm 
of the apparatus shown in the illustration is as follows: The 
ammoniacal liquid is drawn by the pump from the tank a and 


Fuvg.1 





Fug.2 
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forced through a pipe into the tank 5, where it is heated to a tem- 
perature of from 70 to 90 deg. Cent. by the worm before being 
admitted to the cistern c. A boiler d is surmounted by a dome ¢, 
in which are a number of shallow, closed, flat-bottomed metal 
cases, provided with vertical ee eet in (Fig. 2) or 
baffle plates. Each case is slightly and has a pipe con- 
necting it with the cistern c, from which it receives a supply of 
ammoniaca] liquor, which is caused to flow in a thin sheet over its 
heated bottom, while a current of air is driven by a fan in the 
opposite direction through the pipe /, which communicates with 
each chamber by branch pipes. The ammonia in the liquid is 
absorbed by the current of air and carried by the pipe A to the 
worm in the refrigerator, which is kept at the constant tempera- 
ture of 65 deg. Cent., 5 deg. above the highest point at which 
ammonia can be retained in water. After sing through the 
worm the condensed steam and water ron into the chamber 4, 
while the ammonia is led by the pipe / into the vessel m containing 
sulphuric acid with which it unites and forms sulphate of ammonia. 
The heat carried away from the flat-bottomed vessels by the 
waste liquor is utilised in the process. (March 13, 1880). 





1087. Glove §; : J. Hinks and T. Hi r, 
ngham a 8.)—Relates to reducing the friction 
at the joint iu glove springs by the use of a greased washer, or 


ring, of absorbent material. metal washer that usually 
secures the rivet is sy dished, and carries the greased ring in 
138, 1880). 


its hollow side. (Ma: 
1088. Trea’ Cane Juice, &c., for Bveperesing 
Pu y. Vere, Jamaica. [6d. 4 Figs.) 


rposes: F. J. 
—The object is to effect evaporation and concentration of cane 
juice, &c., and other solutions and liquids without burning or 
irreguler heating. This is accomplished by means of steam con- 
tained in tubes formed to prolong the heating action. The appa- 


Fig. 2. 














Fig.1. 








ratus consists of a boiler a combined with a steam jacketted trough 
6, down the incline of which the juice passes; between the steam 
pipes c are smaller pipes d, which are waved or corrugated so that 
they impede the passage of the liquor down the trough and offer a 
greater heating surface. (March 13, 1880). 

1089.* Washing Machines : W. T. Brown, Bootle. 
(2¢.] Bands, or other “ flexible agents,” with or without rubbing 
pieces, are suspended by each end so as to form a bight, in 
which the articles to be washed are carried. Various motions are 
imparted to the bands to cause a rubbing action among the articles. 
(March 13, 1680). 


aie a Cem eTaNE ease inte, Laat, 
zB. 8 nc t 
ps tg ehromate of lead by foot seeping them ‘in : 


weak acid solution, then in a solution of bichromate of potash or 
and afterwards in a solution of acetate or nitrate of iead, 
followed by a weak iron solution. The 


process ma: 
modified to suit different kinds of leather. (March 13, 1880), 
1091. Tools and 
10d 62 Figs. 


double cutting p' ie, @ cyli 


and 


1 Holders, &c.: T. 
Jonsists of a tool on the 
fulcrum, tool holder, and 








tappet gear, The tool is provided with two cutting edges con- 

structed to work on both the up and down and oes 
@ tool holder and cylindrical fulerum. Many modi 

of the invention are shown in the specification, as well as detailed 





illustrations of those specially applicable to shaping, planing, and 
slotting machines. The shows a shaping machine tool 
box, in which ais the tool, ground with two cu edges, and fixed 
in a cylindrical block, capable of tly far to lift 
each cutting edge alternately clear of the work. The tion of 
the tool is reversed at each end of the stroke by the 6, which 
is moved by suitable intermediate mechanism each time that the 
stops ¢ d come in contact with the frame e. (March 13, 1880), 

1094*. Coke Ovens: W. O. Wood, Gouheo, 
Durham. ([2d.}—In lieu of solid arched blocks, others form: 
with a jongitudinal perforation extending upwards from the lower 
half of the front face to the upper half of the rear face are employed 
to “direct the current ofair upwards from the burning mass.” 
The longitudinal perforations in adjacent blocks are connected by 
cross perforations, and plugs are used to regulate the entrance of 
air. (March 13, 1880). 

1095. Range Finders: T. Morgan, London. (4. 
Morici, Palermo). (6d. 3 Figs.}—The object is to determine the 
distance of an inaccessible point by a ready method of triangula- 
tion. The principle of operation is illustr: in the , where 
ais the given point and 6 the inaccessible tion. Theinstrument 
@ is planted at a, with one telescope pointing to d, and the other 





permanently fixed at a known and definite angle x, pointing to c. 
A convenient base line a d is measured slightly diverging from the 
line of sight ac, and the instrument y is fixed with one end of its 
scale exactly over the point d, and extending towards b, The 
distance d c is read off on the scale, and noted, and the positions of 
the two instruments interchanged, X going todand Y toa. The 
same operation is then repeated and the length a e¢ determined. 
e results of these measurements and by the aid of a table 
previously prepared, the length of the line ab can be deduced. The 
inventor claims the principle, the process, and the apparatus used 
in performing the tanguiation. (March 13, 1880). 
Cowls and Ventilators: A. Han- 
Lon 6d. 2 Figs.}—The 
cowls are so constructed that a row or stack of chimneys may 





each be fitted with them without the device of different lengths of 
stems for their mutua! accommodation; a is the shaft or stem, } 
ber, which contracts atc to the dia- 
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109%: bd me and Measuring: M. B. Tetl 
open scoop, marked internally with caeneune a 
| is SD capenie’ by a handle in which is a spring balance 
with graduated scale. (Mareh 18, 1880). 





1098. Crucibles, Retorts, &c.: W. R. Lake, Lon- 
don. (J. P. Simons, Paris). (6d. 6 Figs.|—Relates oy en 
ment in moulds for the prod of articles directiy b: 


pressure, and consists of | @ fixed or sliding table which ponven Br 4 
or in some cases forms the bottom of the mould, The mould is 
made of the necessary number of parts to allow of the article being 
withdrawn, and provided with cores when required. The 
clay or other material is compressed in the mould bya former 
or plunger worked by a screw, hydraulic press, or other means. 


2. 









Fig. 1 shows the method of making small retorts, in which ais the 
table, 6 the mould, ¢ the plate for forming the upper edge of the 
article. The clay and the are also repre- 
sented, Fig. 2shows the ‘taveniion as as applied to glass melting 
pots, where the mould is mounted on the table of a hydraulic 
press. In this case the top e is fitted to slides on the columns to 
support it in a given position until the other part of the mould is 
raised to it, when it is firmly bolted into its place. Methods of 
moulding other articles are also shown in the specification. (March 





1099.* Washing Clothes: W. R. Lake, London. 
(C.J. C, Perry. Williamstown, “Austraita). 1d.J—A sheet metal trun- 
cated cone with a tube attached to its upper and smaller end, and 
having @ tel adj t tor its height is placed 
within the boiler or copper, the top of “the tube projecting a few 
inches above the surface of the water. The more violent ebullition 
within the cone causes the water to be discharged from the to; 
of the tube and by striking a deflecting plate above is dii reed 
over the boiler, causing a violent circulation. (March 13, 1880). 


1105. Looms: G. F. Dawson, T. Myers, J. Smith, 
Bradford. (6d. 4 Figs,J]—Consists in apparatus for relieving 
the brake on the warp beams of looms while the shuttle is being 















































ame | 





Fig, 2. es 
picked, and for holding the brake when the weft is being knocked 
 - by the slay. Fig. 1 is an end elevation of a loom and — a 


plan. The brake clips have long taper projections a, whi 
nipped together by means of the pulley 6, pressing down the lover 
¢ ion _ the slay comes forward to knock up the weft, (March 15, 


1116. Sewing Mac hhines: E. P. Alexander, Lon- 
don. (C. Zz. L, Holmes, New York, U.S.A.) (6d. 16 Figs—Has 
reference to a method of reciprocati the needle of a sewing 
machine horizontally as well as vertically, to produce over-seaming 
or button-hole stitches. The invention may be embodied in a 
Special machine, or in an attachment capable of being used with 
existing machines. Fig 1 is a side elevation of a eu Fig. 2a 
front elevation; Fig. 3 a part section of Fig. 1 Figs. 4, 5, 
and 6 detached views of attachments to be sdded to existing 
machines ; rh 7 and - ——— pe ge the stitches; and 
Figs. 9 and 1 a dified stitch regula’ device. In 
carrying out this ae dues is used, whatever character 
of the machine, a carrier a. capable of being vibrated horizontally 
independently of the arm 6, but carried vertically therewith, and 
constructed with one or more sockets to receive one or more 
needles cc, With this carrier are combined any suitable devices 
to produce a r or intermittent horizontal motion, so that 
when the said devices are in operation the needle will descend on 
one movement through the fabric, and after its ascent will be 
carried ge 4 and descend at some point to the ro side of that 
first penetrated, and will produce stitches of the character shown 
at d, Fig. 8. The devices that produce the horizontal movement 
may be constructed to to vary the stitches in any desired manner. 
The needle bar 6 may be extended laterally to form a bracket ¢, 
and the carrier a may be pivotted by a bolt Jt to the end of the 
bracket, the inner end of the carrier the needle c in line 
with the carrier. A rod g pay the outer end of the 
carrier through a lng on of movalie tar or lever h to the head cf 
the machine, and the lever is vibrated by a cam ¢, & Fig. 3, on the 
shaft £, which reciprocates a slide 2 connected to lever h by the 
rod m, The n receives its horizontal checinante ines an 





ie ES pee an oe 
pin in the slot and the length of mth fatter can 
varied nna extembtiontty ep by device shown in Figs. 9 

and 10, two needles ate aed to produce different lines of 
stitching, they are both set in the same carrier (Fig. 6), or one may 
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be set in the carrier and the other be passed through a slot n into 
the needle bar. Various modifications are shown to adapt the 
invention for use under different circumstances or with the many 
well-known forms of machines. (March 15, 1880). 


1130. Re Backs and - ~ oe 
Bagshawe. e-on- A: mea Figs. ‘o 
increase the Sarability of dredging ap eS backs and 


links are arranged so that the penta abject to the most wear can 
be easily replaced, The backs and links are made of cast steel or 
malleable iron, the link being cast in one with the back, as shown 
in Figs,land2. The invention consists substantially in making 
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the wearing surfaces or plates removable. The plates are made 
of steel or chilled iron, and are a ed to the dovetail recess 
in the bucket back by keys a and screw bolts b. ae 16, 1880). 


1170. am Cas . B. Whitfiel Birming- 
ham. [4d }—In casting junction or ornamental a ~ ¥ 
liable to ey A from the heat of molten rn such as the 
brass parts of bedsteads, the ends in and near the ghills are 
covered with linen, paper, or other non-conducting material, 
to protect the brass from iujury. (March 18, 1880). 


me a. Blast Ovens for 5 as AS G@ 
(A. L. Brooke, Bali US.A,) 

(ea. 3 STs Consists in constructing ovens for heating air for 
last furnaces, &c., so that a maximum temperature of blast is 
secured, and the worn parts may be renewed with pone. Fig. 1 
is a vertical section ; Fig. 2 sectional plan; Fig. 3 enlarged 
section showing construction of pipe ends ; aa are fine brick-lined 
walls ; 5 the hearth, through the arched roof of which are the slot 
openings ¢ cc (see Fig. 2); between each opening is a bridge wall d. 
inlet main at the top of the oven communicates with the 

iF, Fig.2. 
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transverse mains /, which are oer my ey 

Dampers ¢ in the mains direct the incoming tay seaport 

Pipes ¢ Fig 2) 2), which r communicate with lower transverse 
een the two mains are wore ives wes se = 

heat from the fire 6 nay through the slots 

San 6 a The blast from the main f 


Guengh 2 datin The of the main e'is remevable, and 
Vere atte Pp Bt yy a hte bog 
in . 8, 80 that they have room for and can be easily 
removed when worn out. (March 22, 1880). 


motion for ae the 
and the at, for delivering the 
work in @ flat condition. (March 23, 1880) 


hanna with Self. 

London. i“ 
Société 20 Figs.}—The 
object of the improvements is to obtain a we! 


— a be 

forms with fixed stitches in continuous 
part (1) by the use of oscillating two citar ra 

‘orm, the lower arms of which carry ayer | an almond- 

Ss — with an oval eye for facilitating the passage ar 
— — e upper horizontal arms of which are su peor and 
that the vertical lower arms oscillate in 
aaa 5 peseing through the axis of the circular machine between 
the se. a needles arranged either vertically or horizontally, 
from one to the 


g grooves 

eo a es “ G 

arrangemen: com! on a * Vaucan- 
son” chain actuate (a) the srees = the circular intermittent 
motion = the needle riods variable at will, 
= ( Fhe shifting at the same time a the heddle hook carrier 

distance of = or ene n towards one side or the 
other, and at each reversion of the circular intermittent motion of 
the guide, 80 so that the last needle, or upon 
which the “ ry. or —— act, may not peng a “e 
on the side which the aman 


Ac Needles: Ernest de 
7 om Verdier et Compagnie, Mane 








aoatiee — ery presenting 

cylinder may be made perpendicular to = 

aA of i. eytintar, and not oblique in a spirals, so that th 

Seen ee BO penenees See or open and (March 26, 
1880). 


1437. Introdu and Heating the Feed-Water 

of Steam Boilers: J. McKiel, Greenwich. (6d. 1 /'ig.) 
Py te. nr is placed between the feed pump and the boiler. 
The feed-water is forced through pipe a, and rising through tube 
6, meeting one or more splash plates c (three are shown) against 
which the water strikes, and is broken up; the air contained in 
the water is thereby liberated, and received in air chamber d, the 





— in which can be regulated by valve ¢,and shown by 
J. The water descends on the — of tube }, and enters 
bolle by pipe g In some cases this pi 

boiler, and takes one or more com: 

tact with) the shell, and then dips down by a funnel-shaped tubo 
near the bottom, as shown, The inventor does not state what he 
deems novel in his cea Page 8, 1880). 

2132. Permutati Zzpe Locks Merz- 
bach, London. (J. “Mersbah, Ber m (4d. 18 ‘pion Hetora 
to the general arrangement and construction of permutation or 


Fig.3 











intersect'ng grooves of the cam é, and can have the positions and 


Simonds 
g into A, and rises through pipes 7 into ¢, where it finds egress 

























































































c 
enclosed in the hollow rollers}without preven 
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PRICH LIsT OF MATERIALS. 
Tuurspay, Oct. 21, 1880. 
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ock box @is fastened to frame } of the bag and carries two brackets | a water-tight joint in block c; d is a casing surrounding the barrels ; 
e which support between them a fixed axle or socket d provided | ¢ and / are openings fitted with covers for making the chamber 
with a slot on its lower side; the axle carries the permutation | water-tight. Water is admitted through funnel g. The firing of 
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rollers which can be moved independently, and be marked on m 4 per sg A A of Philadelp me $0,000,080 Po 

their outsides with types. The rollers are hollow and have covers y be using @ gall 

e; if all the rollers are placed with their slots / downwards (as Pa water daily ; but a writer, who seems to be well informed, 

shown in Fig. 1 aon es lock may be opened b the key g which contends ry the quantity actually pumped does not 

moves in the and te pressed outwards by sp e key is exceed half of this amount, and he cites figures to prove 
with a tumbler ¢by pin 4, project oo ? which are his statements. 





the latter turnin, 
As long as the slots fare not downwards, axial movement of ra c 
key key ¢ is prevented and the lock remains closed, but when the slots 4 we has been loading at Philadelphia for Adelaide, 
ownwards the key g may be pressed inwards, thereby pushing South Australia, twelve locomotives from the Baldwin 
back the tumbler ¢ and opening the lock. The frame can be closed | the gun heats the water to boiling point, ay steam escaping | Locomotive Works, and the brig, Annie Reed, loading at 
in every position of the permutation rollers, because the hook on | through funnel g. ( July 17, 1880), New York for the destinaty tak . of z 
the frame will the tumbler é, the connexion between the ew tork for same destination, es out nine turn 
tumbler aad am key g by the pin + being sufficiently elastic to winte. Bb mag it w, 2 Sane, » tpaen. ' [une Beaten tables, manuf. by Messrs. Sellers and Co 
aan of the displacement. ( _— 3s, ) —The object is to construct filters, which by an alteration 0 The Suex Canal.—The transit revenue of the Suez Canal 
Seouring Armo 2 oy ca Turrets, | the position of a handle or indicator, will produce four diffe- ‘Company amounted to 1,200,6891. in the first nine months 
ao. 7G. nate shemeld. 7 Pigs.}—The object is | rent results: viz. (1) upwards when the water is filtered; (2) | of this year, as compared with 885,0281. in the seapens. 
to secure arm: a such @ manner that no parts may be | downward when the filter is cleansed; (3) an angle of 45 deg. ing period of 1879. The number of ships which passed 
liable to become detached when the armour is struck to "ihe to the left when the filter is cleansed in a reverse direction; through the canal in the first ths of this year was 
injury of persons within the structure. The improvement consists | (4) @ horizontal position when the water passes through ugh the in rst nine months o' y t 
substantially in the employment of oup-like sockets receiving | unfiltered. The illustration is @ sectional elevation of the filter, | 1544, a8 compared with 1122 in the corresponding period o 
and enclosing the heads of the bolts or studs which hoid the | the handle being turned in adirection for filtering: ais a chamber | 1879. 
armour. Fig. 1 is a section of portion of the side of » structure hi 
showing one of the fastenings; Fig. 2 plan of the cup socket: a is South Australian Railways.—The lowest tender for the 
the armour plate, 6 the wood backing, ¢ the skin plates, d the cup ery 5 of oe ne and a was 
t of Messrs. C. and E. Millar, at 74,7: is ex 
that the line, which will be 44 miles in length, will not 
only benefit South Australian territory, but that it will be 





Locomotives for South Australia.—The brig, John 
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SN it used to carry the produce of a considerable tract of Vic- 

Wh torian country. 

al in the Sean f oy cities. t se oi teed : 
wr e ion of a new ouse & 

N Sydney, New South Wales. The wings are finished 
but not roofed. The lower walls and the first few 
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courses of maso’ forming the base of the tower itself 
are completed, and there i is every likelihood that {the work 
will be alldone within the contract time. The new light- 
house will be 4 ft. loftier than the old one, and its lantern 
will be larger and better lighted than that which, for over 
sixty years, has flashed its warning over 30 miles of ocean 
to mariners heading for Port Jackson. The light used will 
be oa and ample provision is being made for gene- 
rating it. 
& screw plug with containing charcoal, which is bs in place by wire gauze, su 4 Tunnel under Mont Blanc.—The French Govern- 
Readiens etvews for ported by perforated plates}. The chamber bb closed in by ro ae i under Mont cceneet ae Se eae de 








vel 





Fra, 1, 


nserted through the skin plates, ¢ the bolt; 
which the mouth of the cup is closed, 44 
(July 3, 1880), 








attaching the cup to the skin plates. dnd bottom 
plates ¢ d; the faucet ¢, with passa passages lead, one to 

2956. Preventing Rmocasive piteatins Of the | the charcoal chamber, the other to the tube g'; i {one plug with penny Fy eagoetos s of railways, to draw up a comparative 
Barrels of Machine Guns: H. Lake, m, | handle &, and grooves or channels /, and a hole m; oneither side of e various passages through t , which 
(B. @. Parkhurst, Hartford, Conn,, U.S, by [4d. 2 Figs.}—Refers to | the cock is a pipe (not shown in ‘illustration), one leading from | are | Tr asoleted or in prospect, stating the vantages 
the application to the barrels of machine guns of a water chamber the supply, the other to the house; the passage n leads to a waste and di tages of each as to distance ients, and cost 
composed of a casing with end blocks, in which water is used to | pipe. It will be obvious that the movements of the handle will f construction. The Mont Blanc route an advantage 
prevent undue heating while the gun is fired. The figure | cause different positions of the various channels or groves in the @ - Si 33 the St. 
re} of a double machine The barre! | plug é, and consequently alter the direction of the inflowing or | Of 25 miles over the Sim route, of 33 miles over “4 
a is attaehed to breech-block 6, the forward cade passing through | ou outgoing water. (July 19, 1880). Gothard route, and of 4+ miles over the Mont Cenis rou 
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THE DUSSELDORF EXHIBITION. 
STATIONARY ENGINES. 
(Concluded from page 266.) 

Messrs, Tu. CALow and Co., of Bielefeld, exhibited 
two engines, not, however, at work. The larger of 
these was the more interesting. It has a cylinder 
15.75 in. in diameter and 27.56in. stroke, and a 
neatly designed frame. It has two vertical Corliss 
valves, placed beside the cylinder, the one being 
used for steam distribution (that is, admission and 
exhaust), and the other for cut-off only. Each is 
worked from an eccentric on the main shaft, the 
cut-off valve through the intervention of a very 
simple and substantially made trip gear, controlled 
by the governor. The valve is pulled shut (as soon 
as it is tripped) by a spiral spring, an air buffer pre- 
venting shock. A somewhat odd arrangement is 
used for the main bearing, the brasses being divided 
horizontally, but tightened down by a cap placed at 
an angle of 45 deg. to the horizontal. Messrs. 
Calow’s second engine (7 in. in diameter by 12.4 in. 
stroke) is fitted with Voss and Maack’s cut-off 
gear, of which we shall have more to say further on. 
Both engines have Proell governors, 

Messrs. Louis Soest and Co., of Diisseldorf, 
had a 12-horse power engine at work (cylinder 
9.84 in. in diameter and 19.7 in. stroke) running at 
80 revolutions (263 ft.) per minute. is is a neat 
little engine with Corliss bedplate, and is fitted 
with Reising’s gear, an automatic cut-off gear which 
we have already mentioned in connexion with Messrs. 
Englerth and Ciinzer’s large engine. Messrs. Soest 
use the cosine governor. Their engine is fitted 
with a 6-ft. 6-in. flywheel, the diameter of the shaft 
being 4.32 in, 

The engine of Herr Adolf von der Becke, of 
Sundwig, is a neat horizontal of 25 horse power, 
with a steam jacketted cylinder 11.8 in. in diameter 
and 23.62 in. stroke, intended to work at 90 revo- 
lutions per minute (354 ft. per minute of piston 
speed). The engine is condensing, the air pum 
being worked direct off the piston rod behind. The 
arrangement adopted differs from that chosen in 
other cases in so far that Herr von der Becke con- 
nects his coadenser to his framing by a cast iron 
bedplate. In nearly all the other cases the two are 
entirely unconnected. The valves are slide valves, 
the cut-off valve on the back of the other, and the 
governor (a Buss) contrclling the expansion valve 
by an arrangement similar to that used for the Rider 
engine. The plummer-block brasses are in four 
pieces, with double adjustment. 

Messrs. Ehrhardt and Sehmer, of Malstadt-Saar- 
briicken, were the exhibitors of one of the few com- 
pound engines in the Exhibition. It is a horizontal 
of 30 indicated horse power, with cylinders 9.84 in. 
and 13.8in. in diameter, and 19.7 in. stroke. Its 
normal speed is intended to be 120 revolutions per 
minute, or 393 ft. per minute. The ordinary cut- 
off in the high-pressure cylinder is one-fifth of the 
stroke, but it is variable by the governor from 3 to 
60 percent. ‘The arrangement used for changing it 
is in principle a Hartnell and Guthrie governor,* in 
which, it will be remembered, the governor revolves 
with the crankshaft, and acts directly — the 
eccentric (which is not keyed to the shaft) by shift- 
ing its position relatively to the crank, A piston 
valve is used for the high-pressure cylinder, so as to 
facilitate its balancing; for the low-pressure cylinder, 
an ordinary slide valve is used, with a fixed cut-off 
of half stroke. The intermediate receiver is fitted 
with reheating tubes. The steam from the boiler 
passes through the high-pressure jacket on its way 
to the valve chest, and the steam from the receiver 
traverses the low-pressure jacket in the same 
fashion, The two cylinders work crank discs on 
opposite ends of one shaft (on the middle of which 
is the flywheel), each cylinder being overhung be- 
hind its own bedplate. The valves are placed suffi- 
ciently below the centre line of the cylinders to 
drain them. The condenser is placed behind the 
low-pressure cylinder, the air-pump being worked 
direct from the prolongation of the piston rod. 

The Emmerich Works (Messrs, van Giilpen, 
Lensing, and von Gimborn) sent two small engines, 
one of 10 horse power and the other of 6 horse 
power, The first has a cylinder of 8.85 in, dia- 
meter and 17.7 in. stroke, and is intended to run 
80 revolutions per minute (236 ft. piston speed). . It 
has a neatly fae ac but somewhat heavy fram- 
ing, resembling that of the Tangye engines, the 
cylinder being overhung behind. Only one valve is 





* See ENGINEERING, vol. xi., page 204. 





used for the steam distribution, a rotating valve 
placed . longitudinally above. the cylinder. The 
gear for working this valve is certainly very simple ; 
the crank disc (cast iron) has a screw-thread upon 
its rim, and the valve spindle is carried right along 
the engine over the disc, and driven frum it by a 
screw-wheel. The spindle is partly telescopic, and 
arranged so that a Buss governor can shift the 
working spindle longitudinally, and in this way 
control the cut-off. In the smaller engine (6.88 in, 
in diameter and 13.8in. stroke, 100 revolutions per 
minute) the general form is the same, slide valves 
are used, the cut-off being controlled apparently on 
the Rider system. 

The Union Company of Essen had a horizontal 
engine driving a Brunton and Trier’s stone-working 
machine ; it has Sulzer valves and a trip gear, which 
is neat enough, but not so simple as some others 
which effect the same purpose equally well. ‘Their 
most interesting exhibit in connexion with steam 
engines was, however, what they call an “ anti-com- 
pression” gear for winding engines. Thisis a system 
of valve gear so arranged that although it is worked 
through ordinary link motion, the point where com- 
pression begins is not affected by linking up, that is, 
1s independent of the cut-off. The gear is shown 
caplet to double-beat valves (two admission and two 
exhaust) arranged as is very common in German and 
French winding engines, beside the cylinder.* All 
four valves are weighted, so that they will drop 
shut whenever they are free to do so. The steam 
valves are worked simply by levers (driven direct 
from the link), whose ends vibrate in slots in the 
valve spindles. In this way the effects of linking up 
in modifying lead and amount of valve opening are 
of course left unimproved. The other end of each 
working lever gives a continuous reciprocating 
motion to a sleeve upon the exhaust valve spindle. 
In a part of its upward stroke, this sleeve lifts the 
exhaust valve, the point at which release begins 
being, however, dependent more or less on the 
degree of linking up. Once the valve is lifted, how- 
ever, it is held stationary at its highest point by a 
simple arrangement of friction jaws (circular arcs 
attached to levers whose fulcra do not coincide with 
their centres), and remains full open until the sleeve 
coming downwards strikes upon a bush which 
releases the jaws, and allows the valve to drop. 
This always occurs for one particular position of the 
lever, and is arranged for a position just before that 
at which the steam opening begins. . The variation 
in the point of compression is therefore not greater 
= of lead, which is, of course, comparatively 
small. 

Messrs. Kirberg and Hiils, of Hilden, showed a 40 
indicated horse power compound engine (not at 
work), the two cylinders of which have separate bed- 
plates, &c., the flywheel being on the shaft between 
them, as in the Ehrhardt engine already described. 
The type of bedplate adopted is similar to that of the 
Duisburg engine, already mentioned. The high- 
pressure cylinder has cut-off gear controlled by a 
somewhat badly proportioned Porter governor by a 
method similar to that used in the Correy gear, ap- 
plied to a cut-off slide working on the back of 
another. ‘The low-pressure cylinder has also two 
slides in the same way, but the cut-off is variable by 
hand only. The engine is condensing, the air 
pump being worked direct from the low-pressure 
piston-rod. 

Messrs. Schaubach and Griimer, of Coblenz, ex- 
hibit an engine 11 in. in diameter and 15.75 in. 
stroke, working at 65 revolutions per minute (170 ft. 

iston speed). This engine, like the last mentioned, 
om a slide for an expansion valve, working on the 
back of a main distributing slide. In this case the 
change of cut-off is effected by moving the expan- 
sion valve across the other, the admission pos being 
oblique. The cylinder is jacketted both sides and 
front, it is overhung and tke frame used is a 
somewhat heavy and deep one, dished sufficiently in 
the centre to clear a solid throw crank, and having 
a plummer-block on each side. Although the 
brasses are only divided horizontally into two pieces, 
adjusting screws, for which we do not see the use, 
are provided in the front of the plummer blocks. 

The engine of the Barop Machine Works (9.84 in. 
in diameter and 19.7 in. stroke), has also a main and 
expansion slide valve, the latter controlled by the 

overnor as in the Rider gear. A cosine governor 
used, The framing, with flat marine guides and 

* See, for instance, the winding engine of the Quillacq 
Company, which we illustrated in vol. xxvii., 178. The 
valves and gear only are exhibited by the Union Company, 
without an engine. 








overhung cylinder, is of the same type as the Duis- 
burg and other engines which have been men- 
tioned. 

Two slide valves, one behind the other, are a!so 
used in Herr Schulte’s engine (Elberfeld), in which 
& cosine governor works only a regulating valve, 
by what is surely a very unnecessary arrangement 
(Pelissier’s patent) of spiral grooved cam. This 
engine has a Corliss bedplate (with flat guides 
ponyrer) and double adjustment in the plummer- 

ock, 

_ Another engine in which double slides are used 
is that of Herr Ernst Wortmann, of Ruhrort. It 
has a cylinder 9.8 in. in diameter and 19.7 in. stroke, 
and is intended to run at 80 revolutions per minute 
(260 ft. per minute of piston speed). The cylinder 
(overhung) is bolted up to the back of a bedplate, 
which rests on the ground through its whole length, 
and which is forked in front for the bearings of a 
solid throw crank, of such a form that its forging and 
machinery must have been a very expensive piece of 
work, he crankshaft carries a flywheel on each 
end. The main slide is driven by an eccentric 
direct. The expansion eccentric drives a cast-iron 
rocking lever, which has in it two slots. In one of 
them is the block driven by the eccentric, and in the 
other a block to which a valve connecting rod is 
attached, The cut-off is altered by simultaneously 
moving the two blocks, one up and one down, by a 
somewhat roundabout connexion with a powerful 
cosine governor. ‘The effect is substantially the 
same as with the Allan straight link motion, and the 
arrangement altogether resembles one proposed long 
ago by Mr. Jeremiah Head, of Middlesbrough, ex- 
cept in the connexion with the governor. 

Small engines were exhibited by Herr W. Strunk, 
of Barmen-Rittershausen (Farcot gear); Otto 
Kiister, of Neuenhaus (a rotary of a type patented 
over and over again already); I. W. Dinnendabl, of 
Huttrop (a large Brotherhood engine working a 
similar air compressor, and a smaller one working a 
ventilator), the Bochum Iron Works; Messrs, A. 
Miiller and Co., of Dortmund -(vertical boiler and 
small trunk engine); O. and F. Windscheid, of 
Dijisseldorf, &c. About these machines, however, 
we need say nothing further. It only remains to 
mention that Messrs, Voss and Maack, of Cologne, 
exhibited a number of their patent governors, the 
special feature of which is that they are made in 
connexion with the double-beat valve which they 
work in such a way that they can be placed com- 
plete, bodily, on the valve chest of any engine on 
which it is desired to ogee an automatic cut-off 
gear, with comparative Y. little alteration to the 
existing arrangements. This valve gear resembles 
in principle the gear of Dr. Proell, which we illus- 
trated in May last,* and still more, even in detail, 
the arrangement of which a correspondent has since 
sent in a drawing,} and which he says he has used 
for many years past. 

Although they do not belong to the engines ex- 
hibited as engines, it is only right to mention two 
other machines which were at work in annexes. ‘The 
Augsburg Machine Works were represented by one of 
their exceedingly well-proportioned and well-tinished 
engines, They are the makers of the ice-making 

lant for the Linde Company, and their engine was to 

seen in this company’s pavilion. It is a hori- 
zontal engine of 9.8 in, diameter and 23.6 in. stroke, 
with a nominal piston speed of about 320 ft. per 
minute, and with Sulzer valves and gear similar to 
that formerly illustrated by us.t ‘The engine used 
for driving the dynamo-electric machines for the 
Siemens railway and the electric light is a Rider 
engine of 12.8 in. diameter and 25.6 in. stroke, with 
a nominal speed of 235 ft. per minute, It was 
made by Herr H. Richard-Hermann, of Burtscheid. 








MINERAL FUEL IN THE UNITED 
STATES.—No. VII. 
THE STATE OF PENNSYLVANIA, 

Tue State of Pennsylvania is one of the most im- 
portant, though not the largest in the Union. It 
has an area of 44,000 square miles, and would be 
rectangular in form did it not encroach upon New 
York State on the north-east, and New Jersey on 
the south-east. In the south-east corner Phila- 
delphia touches the Atlantic in Delaware Bay, and 
on the north-west side Erie County has about 40 
miles of foreshore on Lake Erie. Its further boun- 





* See ENGINEERING, vol. xxix., page 416. 
+ See me 149 ante. fi 
t See ENGINEERING, vol. xvi., p. 46. 





































































~ . ee 



































366 


ENGINEERING. 


[Ocr. 29, 1880. 











COMPRESSED AIR AND STEAM SYRENS. 


CONSTRUCTED BY MESSRS. SAUTTER, LEMONNIER, AND CO., PARIS. 


(For Description, see Page 371.) 
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dary is a few milcs west of the third meridian west 
of Washington; its northern limit is the 42nd 
parallel, and its southern, rome 20 miles below the 
40th; its area is divided into some sixty-five 
counties, 

The State of Pennsylvania has a very complete rail- 
way system, the mileage of which is always increas- 
ing with the development of its own resources, and 
those of the western states whose produce passes 
rita (5 for shipment on the eastern seaboard. It is 
scored by streams innumerable, and by some great 
rivers—the Delaware, the Susquehanna and its 
branches, the Monongahela and the Alleghany, from 
which spring the Ohio in the south-west corner of the 
State, the Potomac and the Schuylkill. Its surface, 
late in geological history, was tortured by gigantic 
internal convulsions which culminated in the up- 
heaval of the complicated Appalachian range run- 
ning from north-east to south-west, and crushed up 
the existing strata like sheets of paper crumpled in 
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the hand. But the most remarkable characteristic 
of the State is its great mineral wealth in coal and 
iron, and especially in anthracite. Before com- 
mencing a notice of the coalfields of Pennsylvania, 
a brief review of its geological formation is requisite, 
and this is a somewhat difficult task, not only on 
account of the complicated geological structure, but 
also because of the unfamiliar nomenclature which 
exists in the United States, and finally because the 
late Professor Rogers in his marvellous geological 
survey of Pennsylvania, saw fit to adopt a nomen- 
clature of his own. We can, therefore, only attempt 
toindicate the general features of the formation. 
Besides the rocks of the azoic time, three periods are 
represented in the State, the Silurian, Devonian, 
and Carboniferous, all with their various charac- 
teristic groups, some of which have no representa- 
tives in this country. To render an account of the 
distribution more clear, we annex a sketch map of 
the State of Pennsylvania, which also indicates the 
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4, The North-Eastern District. Including all the 
country north-west of the third division, north-east 
of the Lehigh river, and the north branch of the 


Tue Pauzozoic FoRMATION OF PENNSYLVANIA. 
I. Prrmat SERIEs. 





Susquehanna and the foot of the Alleghany Moun- 
tain on the north-west, 

7. The North-Western District. This is the tract 
to the north-west of the bituminous coal district, and 
includes Crawford and Erie counties, and parts of 


IV. Levant SEPIEs. 

Wenlock limestone. 
Llandovery sandstone. 
Llandovery sandstone. 


Oneida conglomerate si 
Lower Medina sandstone ... 
Middle Medina sandstone... 


V. SURGENT SERIES. 


10. Levant grey sandstone ... 
11. Levant red sandstone... 
12. Levant white sandstone ... 


\ tdi Bieaes ere. American Equivalent. English Equivalent. Susquehanna above the Lackawanna, besides several 
i . Primal conglomerate. , valleys in Bradfo’ i and Tioga counties, between 
rimal Be ae ‘ dsto ove ove .. Cambrian. - ? 

3. Primal ime cnchiiens a ; ey pm = ne: a Saeeein contilens. the detached table-lands of the bituminous coal 
| 4. Primal upper slate zs Potsdam sandstones ea .. Lingula sandstone. basins. : Bie ‘ 

i Il. Aumorat Santee. , 5. The Lower Juniata District. This is a com- 
| 5..Auresal cnloareous sandstone . New York calciferous sandstone. _ plicated belt of valleys and ridges between the 
Y 6. Auroral magnesian limestone ... New York, Chazy, and Black River lime- Kittatinny Valley on the south-east and the north 
| stones. branch of the he wpe on the north-west, 
/ III. MATINAL SERIES. ; including several valleys east of the main Susque- 
7. Argillaceous limestone ... s+ Teale Maestone a ae Bala limestone. hanna. 

8. Blackshale.. .. «. ++  « Utica slate. , 6. The Upper Juniata District. This is a some- 
| 9. Matinalshales .. ... «. | ++ Hudson River slates Llandeilo flags. what similar belt between the north branch of the 
} 

i 
| 


13. Surgent lower slate 


. Sargent iron sandstone o Warren aud Mercer counties.. 


— 
— 


15. Surgent upper slate oF | 13 to 19 belong to the New York Clinton 13 to 19 correspond approxi- 8. The Anthracite Coal District includes the 
16. Surgent lower ore shale ... + < group, commencing with 13, the lower mately to the Llandovery | yarious anthracite basins, the mountain belts en- 
17. Surgent ore sandstone ..  ... | green shales a & beds of South Wales. circling each, and the base of the second or outer 
18, Surgent upper - shale ... ose saoehen 
{ C re oe had < . . . . . 

) 19. Surgent red mar J 9. ‘The Bituminous Coal District. This embraces 


VI. ScaLenT SERIEs. 8 a 
These belong to the Devoniar | the whole of the bituminous region, including its 


or old red sandstone series | jnsulated northern patches, and all the country to 
from Nos. 20 to 35. the north-west of the Alleghany Mountain, except 
that included in districts Nos, 4 and 7. 

Always following Professor Rogers, and adopting 
partially his peculiar nomenclature, we find the 
paleozoic rocks to comprise in Pennsylvania the 
following series and subdivisions which, for the sake 
of clearness, we tabulate, giving, as far as possible, 
their better known equivalents. 


20. Variegated marls ... ° abe 
21. Grey marls... Se =. he 
22. Scalent limestone... ose see 


23. Pre-meridian limestone ... 


Onondaga and Lower Helderburg group... { 


VIL. Pre-MERIpIAN SERIES. 
Lower Helderburg. 


VIII. Merrpran SERIEs. 


” 


1} 24. Meridian slate. 

i 25. Meridian sandstone Oriskany sandstone. 

IX. Post-Merrp1an SERIES. 

. Canda, Galli, and scholaric grits. 
Corniferous limestone. 


X. CADENT SERIES. 


Tt 26. Post-meridian grits ove eee 
! 27. Post-meridian limestone ... see 








28. Lower black slate... ote te +» Marcellus slate. 
fi 29. Cadent shales se > éne +» Hamilton shales. CANADIAN RAILWAYS.—No. XL. 
30. Upper black slate ss wees ese, Genesee slate. GLasGow AND Care Breton Raliway, 


Tue broad estuary of the St. Lawrence is 
guarded at its Atlantic enfrance by two large 
islands and a peninsula so nearly an island that a 


XI. Vercent SERIES. 
Portage flags. 


81. Vergent flags ee ove . 
ing Chemung group. 


2. Vergent shales... 















































XII. Porrent SERIES. 


33. Red sandstone Catskill group. 
XIII. VESPERTINE. 
34. Conglomerate and sandstone ... Catskill group. 


XIV. CaARBONIFEROUS SHALES AND LIMESTONEs. 


causing the stone to be very rotten. Besides these, 
there occur veinsand dykes of syenite, a white granite 
of felspar and quartz, greenstone, trap rock, and ser 
pentine, all of the same component parts as the other 
azoic rocks. Resulting from the decomposition of this 
formation, are large deposits of kaolin, the residue 
of decayed felspar, and the great prevalence of mica 
in the soil testities to the continuous decomposition 
of the gneiss, and to its presence in larger quantities 
in a past age. 

The middle tract occurs almost entirely in 
Lancaster and Chester counties, and consists of 
four chief varieties. ‘The most prevalent are 
rocks of mica, quartz, and felspar containing 
garnets, and characterised by a minutely undu- 


lating lamination due to a wavy structure in the | 


predominating mica, Next in importance is a variety 
consisting almost exclusively of this peculiarly 
constituted mica, graduating into the more micaceous 
sorts of gneiss by containing a greater or less mix- 
ture of finely granulated crystalline quartz, felspar, 
avd hornblende, ‘The southern boundary of this 
belt, on the Schuylkill and Wissahickon, shows an 
alternation of micaceous gneiss or mica slate, with 
beds of hornblende gueiss or hornblende slate; on 
the northern limits the rocks become more schistous, 
and from the prevalence of minutely divided quartz 
and mica, constitute whetstone. ‘The fracture of 
this rock is very peculiar; it breaks into long and 
narrow pieces quite smooth at the sides, but ragged 
at the ends. ‘This rock is varied on the southern 
side by a variety of mica slate, in which the mica 
occurs in large twisted scales, and where an abun- 
dance of garnets are also found. — It is in this outcrop 
of primitive rocks that there occurs a belt of steatite 
and serpentive near Philadelphia, and extending 
from the Wissahickon across the Schuylkill. Of 
this formation Professor Rogers wrote : ‘* Viewing 
the steatite as a stratified rock of the mica slate 


35. Umbral red shales and limestones Catskill group. 

XV. Coat Srrata, 
36. Seral conglomerate. The lowest division of the coal measures. 
87. Lower productive coal measures. 
38. Lower coves coal shales. 
39. Upper productive coal measures. 
40. Upper focsen coal shales. 


group, we may reasonably regard it as having been 
metamorphosed to its present composition and 
structure, by the infusion of magnesian matter 
from the dyke of intrusive serpentine which every- 
where adjoins it.” 

The third or northern zone of gneissic rocks is 
confined to the range of hills runniog from the 
Delaware to the Schuylkill, and called the South 
Mountains, showing themselves chiefly on the higher 
ridges and slopes of these hills, being flanked on 
the south.east by the mesozoic red sandstone, and 
on the north-west by the limestones of the lower 
border of the great Appalachian Valley. These 
mountains die out near the Schuylkill, and this 
nortbern belt of ancient rock which extends from 
| the highlands of New Jersey disappears near the 

town of Reading. The rocks composing this zone 
resemble very closely those above described as 
existing in the southern tract, differing in the 
absence of mica slate, and less frequent occurrence 
of highly micaceous gneiss, The prevailing varieties 
are a felspathic gneiss, sometimes micaceous, and 
sometimes resembling stratified syenite ; and a hard 
hornblende felspar gneiss thinly laminated and 
striped. 

Professor Rogers divides the rocks of the 
paleozoic age —Silurian, Devonian, and Carboniferous 
—met with in Pennsylvania into nine groups or 
districts as follows: 

1. The South-Eastern District, including all the 
paleozoic rocks in the south-eastern counties, in- 
cluding those of South Mountain. 

2. The Kittatinny Valley District, a long belt in 
the great Appalachian Valley. 

3. The Orwigsburg Stroudsberg District. A 
long narrow zone between the southern base of the 
Kittatinny Mountain, extending to the Mahoning 
| or second mountain, and stretching to the Susque- 








| hanna, 





short canal of twelve miles in length would make 
it insularly complete. These are the peninsula 
of Nova Scotia and the islands of Newfoundland 
and Cape Breton. ‘The Treaty of Utrecht in 1713 
surrendered the first two of these to Great Britain, 
whilst France retained the third, the middle one in 
point of position, the strongest in natural defences. 
The treaty deprived the dying Louis of the two 
outposts of Canada, but left him still the main 
portal, the existence and importance of which had 
been strangely overlooked. France was still mistress 
of the two great rivers of North America, still held 
the immense valleys of the Mississippi and the St. 
Lawrence, and for a thousand leagues from Quebec 
to New Orleans, rich with the productions of every 
clime, the chain of her military fortresses was com- 
plete. To make a last effort to regain the position in 
the western world that she had lost, and to efficiently 
guard and dominate the Atlantic sea-coast of Ame- 
rica, it was determined to build upon the rocky 
territory she still owned, immediately across the 
Western Ocean from‘ France, an impregnable for- 
tress, as the gateway and guardian of the whole, 
strong enough to control the entire seaboard of the 
St. Lawrence, — of centralising and protecting 
the fishing and fur-hunting pursuits of the people, 
the only industries they possessed, and of intercept- 
ing, from its position far out on the Atlantic, avy 
succours or reinforcements that England might ever 
send out to her distant colonies, 1000 miles to the 
westward of the new great arsenal of the French. 
The island of Cape Breton is separated from Nova 
Scotia by the Gut or Strait of Canseau, not more 
than a mile in width, but between it and Newfound- 
land on the east is the main channel of the St. Law- 
rence, nowhere less than fifty miles across, and 
without rock or shoal leading direct to the ocean, 
The island is a queer, uncouth shape, more triangular 
than anything, 100 miles in its greatest length from 
north to south, and 85 miles from south to east, It 
is singularly indented with bays and inlets, and the 
centre of the island is occupied by a large body of 
salt water, the Bras d’Or, which with its double 
outlet so nearly cuts the island in two that the St. 
Peter's Uanal, recently constructed to complete the 
internal navigation from the Straits of Canseau to 
Sydney Harbour, 100 miles long, required only the 
construction of 850 yards of artificial cana), and 
ractically divides Cape Breton into two islands. 
ith these water deductions, however, it still con- 
tains 2,000,000 acres of land, its agricultural facili- 
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ties are excellent, coal had been known to exist for 
nearly a century, gypsum abounds in the hills, ‘a 
magnificent mountain of marble of the pene quality 
lifts its perpendicular bulk from the blue depths of 
the Bras d’Or some hundreds of feet skyward ; iron, 
copper, and other minerals were known to exist, 
and salt springs, sufficient for all their wants, ran 
then, as they do now, wastefully into the great 
interior lake, 

Looking directly across the broad Atlantic towards 
France, on its south-east extremity, grimly bidding 
defiance to the rolling waves of the Western Ocean, 
are the outlying rocks which guard the narrow 
strait leading to one of the finest harbours in the 
world, with deep smooth water and 12 miles in cir- 
cuit, which the French selected as the site of the 
future naval stronghold of America, the Dieppe and 
Cherbourg combined of the western world, Ithas 
been called English Haven, but the French in honour 
of their king called it Louisbourg, and before the 
fortifications were nearly complete 30 million crowns 
had been lavished in supplementing the defences of 
a fortress which nature had already made almost 
impregnable. To this place flocked the French 
colonists from the older and conquered settlements 
of Acadia, Indian allies who never could be con- 
quered, the hardy fishermen of Dieppe and the 
Basque Provinces, the fur traders of Canada, and 
the seal hunters of the northern seas; and here the 
tropical products and fruits of the French Antilles 
were exchanged for the codfish of the Banks of 
Newfoundland, and the ivory and hides of the 
walrus were collected and exported to the markets 
of Europe. 

Thirty years elapsed, France and England were 
again at war, and Louisbourg, whose ramparts 
bristled with 148 cannon of the largest calibre, and 
whose harbour swarmed with privateers, proved a 
hornet’s nest to the New England colonies, to their 
trade and their fisheries. In self-preservation it 
was determined by the Colonial authorities to dig it 
down or stamp it out. The expedition was well 
planned and secretly executed; the elements them- 
selves seemed to assist the enterprise, a powerful 
fleet, congregated from all quarters, arrived at the 
rendezvous on the same day, and 4000 volunteers, 
but accustomed to fighting, landed so suddenly that 
the defenders had scarcely heard of the descent 
before the outworks were captured, and their guns 
pointed against the city. Louisbourg surrendered 
in May, 1745, and the entire population and garri- 
son were transported across the Atlantic to Brest in 
the same vessels that had brought their assailants 
together. The treaty that followed restored it how- 
ever to its former owners, and on the renewal of 
hostilities, Louisbourg was again garrisoned, and 
again proved the same double-edged thorn to the 
British fleet to the east, and the British colonies to 
the west. On the 2nd of June, 1758, Admiral 
Boscowen, with 24 ships of the line, 18 frigates 
and smaller vessels in proportion, drew up this 
powerful navy across the mouth of the harbour. 
On the 8th, the immortal Wolfe, with only 100 
men, scaled the rock of Gabarus, two miles distant, 
hitherto deemed impregnable, and despite all 
attempts of 2000 men well fortified in the vicinity, 
and a number of Indians, held his position till 
sufficiently reinforced. From this he seized an out- 
lying fort, and by the 12th he had 3000 men in 
garrison in the deserted or captured works of the 
French, Nor were his opponents idle nor unpre- 
pared for the attack. Besides their numerous 
Indian allies, there were altogether 7000 more 
engaged in the defence, and besides the forts there 
were ten men-of-war and several frigates in the 
harbour. Even Wolfe’s first daring attack was all 
but a failure, and of the next detachment of 100 
men sent to his assistance after he had gained the 
summit, only ten survived to join him on the rock. 
Still Wolfe’s fire never slackened, gradually he 
gained on the doomed city, one by one the vessels 
in the harbour were captured or sunk, and when on 
the 21st of July a large 74 gun ship blew up in the 
harbour, and the explosion damaged’ two others 
and some important works, the garrison became 
disheartened. ‘The harbour a wreck within, defence- 
less to seaward, scarcely a dozen guns not dis- 
mounted, a third of the French troops killed or 
wounded, on the 26th Louisbourg fell, and with it 
the naval strength of France in the new world, 
whilst the victorious Wolfe was sent north to 
capture and die before Quebec in the entes 
year, and to complete there the victory commence 
in the rocky harbour of Louisbourg. 

Louisbourg, dismantled and deserted, even the 








bricks of the casemates blown up and sunk in the 


harbour, lay for 100 years a useless wreck on 


the Atlantic coast, and even yet has failed to com- 


mand the attention to which its magnificent position 
as the nearest available good harbour to England 
on the American continent entitles it. Cape 


Breton, however, gradually emerged from the storm 
of battle, and is slowly but surely becoming the 
scene of more peaceful triumphs, and no doubt is 
destined ultimately to become one of the most 
important portions of the great Dominion of which 
it is now an inconsiderable and unappreciated 
member. As early as 1654 the wonderful coal 
deposits of the island formed the subject of a con- 
cession from the French monarch to Governor 
Denys, who had powers to search for and to work 
mines of all kinds throughout the island; and that 
he availed himself of this privilege is clear from the 
action of the intendant, td Duchesneau, in 1677, 
who recognised when appealed to Denys’ right to 
exact a duty of 20 sous per ton on all persons taking 
coal from Cape Breton, In 1827, the grant of all 
the mines and minerals of this district as well as 
Nova Scotia made to the Duke of York was trans- 
ferred to the General Mining Association. To this 
date they had been worked in every way; some- 
times by the Government, sometimes by companies, 
oftener by private parties, but from 1785 to 1827 
no less than 275,000 tons of coal had been raised 
from the Sydney mines. From this period to 1858 
the collieries were the monopoly of the General 
Mining Association, when by an agreement between 
the creditors of the Duke, the Local Government, 
and the General Mining Company, certain areas were 
confirmed to the latter, and the remainder were 
vested in the Crown for the benefit of the province. 
By an Act passed as soon as these preliminaries 
were settled, a series of regulations were brought 
into force under which the present system of 
mining leases is now worked, and which appears on 
the whole to have given general satisfaction and to 
have developed the industry. A license to search 
costs 4/, sterling, and appropriates a tract not 
exceeding five square miles to the parties obtaining 
it for twelve months for the examination of the 
ground, At any time before the expiration of this 
period, the holder may select one square mile, which 
must be in one block, and not more than 2} miles 
in any one direction, for the purpose of testing the 
minerals, and on application a license to work is 
granted for 10/. sterling, which lasts two years, and 
if at the expiration of that period effective opera- 
tions have been commenced, the holder is entitled 
to a lease for 20 years with the power of renewal 
for a second and third term, but with the under- 
standing that at each new term the Legislature may 
alter the royalty, which is at present 5d. per ton; 
but this is payable only on the round coal sold, 
and is exclusive of the slack which may be sold, or 
of the coal used about the colliery or by the agents, 
That these regulations have worked fairly is proved 
by the development of the business, and by the fact 
that in 15 years from 1858 to 1873 upwards of 30 
collieries were opened, and the quantity of coal 
raised increased from 226,725 tons in the first of 
these years to 881,106 tons in the latter. 

The land area occupied by the productive coal 
measures of Cape Breton may be estimated at 200 
square miles, being about 32 miles from north to 
south, and seven or eight miles in breadth, occupying 
the extreme eastern shore of the island, and dipping 
underneath the ocean to an unknown extent. The 
area is bounded on three sides by the Atlantic, and 
on the remaining south-west side by the outcrop of 
the subjacent carboniferous rocks. ‘This area forms 
the southern extremity of an extensive trough or 
basin, which is for the most part under the bed of 
the ocean, and which has been corrugated into 
numerous subordinate folds; bringing the same 
coal to the surface repeatedly under the most 
favourable circumstances for its extraction and 
shipment. The whole coast is deeply indented with 
bays and harbours, and in the cliffs, which rising 
from 50 ft. to 80 ft. vertically, and sometimes over- 
hanging the Atlantic waves, natural and beautiful 
sections of the stratification are everywhere to be 
observed, Extending along the whole of this eastern 
shore, practically the nearest available land of the 
American continent to Europe, dipping seaward at 
a low angle, and singularly free from faults or 
changes in the stratification, very much of the coal 
is available under the ocean bed as well as the land 
areas, and from the experience of these collieries it 
is established that these submarine areas may be 
as extensively and economically worked as those 





under the land. Three principal synclinal axes 
separate the working seams apparently into three 
districts, the Sydney, Glace Bay, and Cow Bay 
mines, and it is not always easy to reconcile the 
beds worked in one of these areas with those equally 
well-known and developed in another. The beds 
are in the usual trough-like form between the inter- 
clinals, and the outcrops have an elliptical outline 
in accordance with the longitudinal range of the 
troughs and the distance between them. ere are 
probably 20 distinct beds of coal underlying the 
greater part of the district, of which seven or eight 
are of workable size, and the gate thickness of 
good coal obtainable is not short of 50ft. in thickness. 
Most of the mines, especially in the Glace Bay and 
Cow Bay districts, are worked by slopes formed in 
the coal itself, and continued at the same angle 
above the outcrop to a sufficient height for the 
screening and dressing operations, and shooting the 
coal into the railway wagons beneath, leading to 
the different wharves along the coast; and if the 
different harbours were less exposed, or were 
situated on less boisterous water than the open 
Atlantic, the arrangement would leave nothing to 
be desired. At the Block House colliery, for instance, 
which works a vein apparently peculiar to this area, 
as its identity has not been traced elsewhere, two 
slopes converge upon the wharf, where the seam 
crops out on the seashore, and both are worked by 
the same engine, only 15 in. in diameter, the two 
drums, 5 ft. in diameter, being set at an angle to 
suit the diverging tramways, and with this simple 
arrangement the colliery turns out 500 tons of sale- 
able coal per day, and so remarkably free from 
impurities that it is shipped directly from the colliery 
tubs into the vessels without: any intermediate 
handling. ‘There is a depth of 24 ft. of water at the 
wharf at high tide, which rises only a ft., the vein 
is 8 ft. 10in. in thickness, of which 1 ft. at the top 
is left in for roof, and the dip is ] vertical to 9 
horizontal. The property consists of 1280 acres of 
land, and 640 acres of submarine area, and contains 
over 2,000,000 tons of coal in this one seam, probably 
the highest as it is the thickest of the Cow Bay 
series. It is a free burning coal, good for steam 
purposes, and said to contain 10,500 cubic feet of 
gas to the ton, for which pur it was very much 
in demand in New York and Boston during the days 
of the Reciprocity Treaty. The underground tram- 
ways, which extend altogether five or six miles, are 
laid on a 2 ft, 2in. gauge with 24 lb. rails, and the 
full capacity of the pit is equal to 1000 tons per 
day, although their average sales, so far, have only 
reached 64,450 tons per annum. The drawback is 
the insecurity of the harbour, and both at -this 

lace and elsewhere along the coast, vessels, except 
in the summer months, run very great risks in 
putting their cargoes on board, and in winter they 
are all blocked with ice, The only really available 
safe harbour, so far, has been Sydney, a deep inlet 
south of the Bras d’Or, the old Port d’Espagne of 
the French régime. On this harbour three different 
railways converge, all intended to bring the coal 
from the margin of the Atlantic coast, some of it 
even taken from under its waters to a safe point of 
shipment, and of these three the Glasgow and Cape 
Breton is the longest, the most important, and so 
far the most unfortunate. ; 

Sydney is an excellent summer harbour 720 miles 
from Quebec, 240 from Halifax, 400 from St. 
John’s, Newfoundland, and 750 from New York. 
On the south side of this fine land-locked harbour, 
in deep, clear water well sheltered from every wind, 
the railway commences on a pier 583 ft. long and 
43 ft. wide, a massive block of timber having 28 ft. 
in depth of water at its end, and from 20 ft. to 22 ft. 
along each side, affording facilities for loading three 
large vessels and two smaller ones at the same 
time. On this block or pier there are four railway 
tracks with two turntables at the end, and five 
shoots for loading the vessels, all well arranged for 
carrying on an extensive coal shipping business. 
The course of the road from this is generally east 
to Schooner Pond 18 miles, this being almost the 
most easterly point of the island. Northern Head, 
or Cape Graveley, to the south of Schooner Pond, 
separates it from Cow Bay to the south, and Cape 
Gage to the south of Cow Bay is the most easterly 
point of Cape Breton, the lighthouse on Scatterie, a 
rocky island off this cape, being the most easterly 
light of the Nova Scotia coast, and the nearest one 
to Great Britain, being in longitude 59 deg. 40 min. 
and latitude 46 deg. Sehooner Pond and Cow 
Bay, though poor harbours, and exposed to the full 
fury of the Atlantic, blowing all the way across 
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from the Irish coast, are rich in their coal deposits, 
and the object of this railway was primarily to carry 
the black diamonds lying underneath the rock- 
bound coast of the Atlantic, or underneath its 
waters, to the safe harbour of Sydney for ship- 
ment. The company were also from the 
Crown of no less than ten coal areas, each of a 
mile square, three of which, situated about midway 
along the railway between its termini, are 
known as the Emory, Reserve, and y collieries, 
and are included in ie peenenty now for sale with 
the railway in the of the liquidators. The 

was commenced in June, 1871, and completed 
to Schooner Pond colliery, 18 miles from Sydney, 
during the following summer, together with three 
miles of sidings and branches. 

In 1876 an extension of the railway was com- 
menced from Lorway Junction, 10 miles from Syd- 
ney, to Louisbourg, 20 miles in length and running 
south, and was ready for work in 1878, but in the 
mean time the financial troubles of the company 
had culminated, and although the pierand shipping 
facilities at Louisbourg are now a, om complete 
as those at Sydney, they have so far been but little 
used, The main line is therefore now from Sydney to 
Louisbourg 30 miles in length, with different colliery 
branches 10 miles more, making 40 miles altogether ; 
the gauge is 3 ft. and the rails are 54 Ib. to the yard 
of iron. The extension gives a new character to 
the railway altogether, and imparts to the roada 
more national character than simply as a colliery 
railway. Sydney Harbour, like every other on the 
Gulf of the St. Lawrence, is closed by ice in the 
winter; Louisbourg, on the contrary, on the wide 
Atlantic, is supposed to be open the year round. 
We have no very exact data for the assertion that it 
is always available, and itis an historical fact that at 
the first siege of Louisbourg Sir William Pepperill’s 
fleet was delayed several days in approaching the 
harbour on account of the ice. Giving full credit 
to this. from all we know, the harbour of Louis- 
bourg is available the moment that it is connected 
with the rest of the continent by rail, for all the 
requirements of the Atlantic steam trade, and in 

int of distance is the nearest and quickest port 
or the mail communication between Europe and all 
America. It has always been an object with the Nova 
Scotia Government to push her railway system for- 
ward from the Gut of Canseau to either Sydney or 
Louisbourg, or a point between the two. The 
charter of the Halifax and Cape Breton Railway, 
which brings railway communication to the Strait, 
requires them to maintain an efficient railway ferry 
across the Strait to the Cape Breton side. From 
this point it is little over 60 miles to a junction with 
the Glasgow and Cape Breton, about midway 
between its termini, when not only would all the 
mines in Cape Breton have a winter outlet for their 
coal, but all America would have access to an open 
port only six days’ steaming from [reland, and saving 
twenty-four hours in the through communication 
between the two continents, It was the intention 
of the Glasgow and Cape Breton Company to have 
completed this communication, when this line 
would at once have become the first link of the 
transcontinental system, and been wonderfully 
enhanced in its position and prospects, Under the 
expectation of making arrangements with the Nova 
Scotia Government looking to this result, and with 
the certainty that the completion of the line would 
restore to Louisbourg the prestige and importance 
it once possessed, a land company was. formed by 
the same syndicate that had organised the railway 
and the coal companies, who have appropriated 
nearly all the most eligible building ground on the 
site and in the vicinity of the historical old French 
capital, and this land is not included with the other 
property which was lately placed in the hands of 

essrs. Norton, Trist, and Co., for sale under the 
liquidation. 

e Glasgow and Cape Breton Railway (a title 
the meaning of which is not very obvious, as there 
is no Glasgow on the island, and New Glasgow in 
the Pictou coal district is 200 miles distant), was 
originally constructed by the late firm of Clark, 
Punchard, and Co,, and the history of the com- 
pany. has not been a happy one. It was organised 
in England, and on the 2)]st of tember, 1868, 
an Act of Incorporation was obtained from the 
Nova Scotia Legislature to construct a railway 
from Sydney Harbour te Cow Bay vid Bridge- 
port, and for making the necessary docks, wharves, 
and branches for the purpose of transporting 
and shipping the coal from the different col- 
dieries, The length of line as proposed was about 
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21 miles and the capital was 100,000/. The entire 
cost of the construction and equipment of the line, 
including purchase of land and maintenance of way 
and works for six months after the line was opened 
for traffic, was estimated at 82,006/., and respon- 
sible contractors, said the prospectus, had guaranteed 
to complete the railway and pier by the end of 
October, 1871, within the price estimated by the 
company’s engineer. The estimated receipts from 
the carriage of coal and profit on the working of the 
Reserve colliery were modestly estimated at 43,750/. 
per annum, or deducting the cost of operating the 
road the net revenue was to be 34,167/., or a trifle 
over 34 per cent, on the capital. As stated in the 
prospectus, ‘the line passed through some of the 
most valuable coalfields in Cape Breton, in which 
there were then nine collieries in full work raising 
annually 376,000 tons of coal,” and that “at the 
present time most of these collieries can only ship 
their coal in the summer” was also true, but the 
prospectus did not state that during the winter 
Sydney Harbour was just as fast and as long frozen 
up as any other point, and it left out also the 
important fact that another and a better railway on 
the 4 ft. 8} in. gauge ran from the principal colliery 
in the district to | ewty for 12 miles almost in 
sight of the proposed railway, and that the greater 
portion of the coal raised in the district was already 
in connexion with the older road. The line as built 
was somewhat different from that proposed, and 
was shorter, but the 3 ft. gauge was retained, and 
by September, 1871, it was completed, but from the 
connexions with the collieries not being made, as 
well as from the freezing up of the harbour, the six 
months for which the line had to be maintained by 
the contractors coincided with the period when its 
services were not required. The whole thing soon 
came to grief, there was no to carry excepting 





from the sister company’s own areas which were not 






































opened, and the company’s own colliery, the 
Reserve, has even yet little results to show for 
nearly ten years’ nominal working. An amalgama- 
tion now took place between the company got up 
to work the collieries, and the railway company, 
which enabled additional capital to be raised for 
both, and a second amalgamation with the Louis- 
bourg Railway resulted in the doubly amalgamated 
company now in liquidation. Each of the com- 
panies in their state of single blessedness issued 
debentures, some of which were transferred to the 
different amalgamated companies, but the whole 
and each part were so covered in different ways by 
mortgages and loans and other devices to raise the 
means, that this complicated financing has over- 
loaded and ultimately crushed one of the most 
promising speculations in all America or perhaps in 
any country. 

The construction of the original portion of the 
Glasgow and Cape Breton side by side with an 
existing railway, and dividing up a limited business, 
the whole of which was within the capacity of either 
railway to have undertaken, was one of those wanton 
wastes of capital that disgrace the whole of the 
Canadian railway system. In the coal districts 
alone nothing has mn more detrimental to the 
interest of the mining speculations than the want of 
concert, which has generally produced two non- 
paying and inefficient plants where one good one 
would have answered every purpose, and been pro- 
bably more complete and serviceable for both. ‘Lhe 
same thing occurs at Middle River, in the Pictou 
coal district, where two different coal companies have 
each constructed a railway running side by side for 
seven miles to the Intercolonial Railway. At New 
Glasgow the Vale Colliery Companies Railway, 
eight miles long, is within a mile of the Eastern 
Extension at one end and joins it at the other. 





From Stellarton two railways three miles long run 
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to Westville, crossing each other in the middle of 
their length on a dangerous grade, and at Sydney 
Harbour two expensive wharves ‘belonging to the 
two rival railways to Bridgeport, each large enough 
forall the work there is to do by both, have been 
built side by side. There are two artificial harbours 
at Glace Bay, neither of them large enough, where 
one, if the two could have been put together, 
would have made the roadstead very much safer, 
and enhanced the convenience for both, and there 
are two breakwaters at Cow Bay, neither of them 
quite sufficient for the purpose. Altogether over 
2,000,000 dols, have been uselessly squandered in the 
two coal districts in unnecessary duplicates where 
the market has always been much less than the 
means of supplying it, and the capital expended in 
necessary works most inadequately rewarded. 








JENKINS AND LEE’S MARINE GOVERNOR. 

WE give on the opposite page engravings of Jenkins 
and Lee’s marine governor, now being made by Messrs. 
J. H. Wilson and Co., of Liverpool, this governor being 
arranged to control both cylinders of compound engines. 
In our engravings, Fig. 1 is a front elevation of the 
governor, Fig. 2 a side elevation, and Fig. 3 a plan, 
while Fig. 4 contains views of a valve for the low-pres- 
sure cylinder to which reference will be made presently. 

In Figs. 1,2 and 8, C is a steam cylinder fitted with 
the steam inlet valves A, A', and the exhaust valves 
B, B’. The four valves A, A’, B, B’, are all operated 
simultaneously by the centrifugal governor shown, the 
arrangement being such that when the steam valve for 
the top and the exhaust valve for the bottom of the 
cylinder C are closed the opposite pair are opened, and 
vice versd, the piston in the cylinder C moving down or 
up according to whether steam is admitted to the top or 
bottom of the cylinder. To the piston working in the 
cylinder C is connected a lever which actuates a throttle 
valve controlling the admission of steam to the high- 
pressure cylinder, 

To control the low-pressure cylinder there is provided 
the valve shown by Fig. 4, this valve being placed mid- 
way between the ends of the low-pressure cylinder to 
both of which ends it is connected. The valve is—like the 
ordinary throttle valve—coupled to the piston working 
in the cylinder C, the arrangement being such that when 
the steam is cut off from the high-pressure cylinder, the 
valve shown by Fig. 4 is opened and the two ends of the 
low-pressure cylinder are thus placed: in free communi- 
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cation, thus placing the low-pressure cylinder in equili- 
brium. The governor we have been describing has been 
already fitted to six sloops in the United States Navy, 
while we have also received a list of seventeen other 
screw steamers to which it has been applied with, it is 
stated, very satisfuctory results. 


FISHER’S STAMPING MILL. 

We illustrate above a very ingenious form of stamp- 
ing mill, designed by Mr. John Fisher, of 43, Mincing- 
lane, London. The arrangement is so simple as to 
require little explanation. From the drawings it will be 
seen that the machine is made with a heavy baseplate 
and framing; above the former in suitable bearings 
runs a horizontal shaft, on which is a conical roller ; 
motion is given to this shaft by a wormwheel*and worm, 
the latter driven by a small oscillating cylinder attached 
to the frame. To the baseplate is bolted a foundation 
for the pan containing the materials to be crushed; 
this pan is mounted on an inclined axis, and is caused to 
revolve by the conical wheel on which the rests, the 
underside being so shaped as to form a line of contact 
with the roller for the whole of its circumference. To 
the top of the pan is bolted a cylindrical screen of any 
desired mesh through which the stamped material 
can be discharged, or it may if desired find an exit 
through the pipe in the centre of the pan. The hammer 
is of steel and of the form shown, with achilled cast-iron 
head. On the rod of the hammer is a piston working in a 
vertical cyiinder, and a stem extends above through the 
top of the cylinder, terminating in a nut working on a 
rifled bar, so that the hammer may be caused to partially 
revolve at each down stroke, such movement being pre- 
vented on the up stroke by a ratchet wheel and pawl 
shown in the drawing. The handwheel at the side of 
the cylinder is employed to regulate the stroke of the 
hammer to adapt it to the material being treated. The 
hammer is worked at a high velocity, varying from 400 
to 800 strokes per minute. The second illustration shows 
a modification of the same machine ially adapted for 
husking paddy and cleaning rice and other grain. As 
will be seen the general arrangement is the same, but 
the pan is of a different form, and is lined with cement 
or other suitable material, the stamp head being also 
cased with cement. The combined stamping and rub- 
bing action caused by the hammer and the revolution of 
the pan, husks and cleans the grain in a remarkably 
efficient manner, and in a very short time, the turn-out 
being about 12 cwt. an hour. It may be mentioned that 
this machine embodies in a mechanical form the process 
of cleaning rice in use in China since time immemorial. 








FOG HORNS AND SIRENS. 


Tue protection of against collision either with 
the shore or with rocks and shoals, wholly or in part 
submerged below the surface of the water, is a subject 
which for its serious importance to the community has 
always received a very large share of attention in all 
civilised countries bordering on the sea, and it is an 
interesting fact, as showing to what an extent this protec- 
tion is carried in the _— day, that around the coasts 
of this country, of France, and of the United States of 
America, the shore is protected by lighthouses placed at 
such distances apart that in codaary clear weather a 
coasting vessel cannot long lose one light before making 
another, and thus not only has the mariner a succession 
of warnings of the proximity of the shore, but he has at 
the same time a series of landmarks by which he is 
guided in his course. There are times, however, es 
cially at this season of the year, and particularly in this 
country, when the exhibition of a light or a beacon on 
shore or in the neighbourhood of submerged dangers is of 
little or no use in consequence of the je mar of fogs and 
sea-mists, and when the ear is of more value than the eye 
in indicating the proximity of danger. For this reason 
 ¥ have for many years been furnished with fog bells 
and fog whistles, and at almost every lighthouse round 
the coast acoustical fog signals either in the form of 
bells or of fog horns are established, and during the pre- 
valence of thick weather are sounded at definite inter- 
vals, the style of the ,sounding being a characteristic 
indication of the station at which it is oe 

Of late years the importance of establishing powerful 
and far-sounding fog signals has been increasingly recog- 
nised, and at many of the principal lighthouse stations 
the old-fashioned fog bells have been replaced by power- 
ful fog horns or steam sirens. In our twenty-sixth 
volume* we published a description of the steam siren of 
Mr. Wigham, which is in use at several of the light- 
house stations of the Irish coast, and on page 366 we 
illustrate the apparatus constructed by Messrs, Sautter, 
Lemonnier, and Co., the eminent lighthouse engineers of 
Paris. 

Fig. 1 is a side elevation of a fog horn or trumpet 
driven by compressed air, which is a modification of an 
apparatus dev some years ago by Professor Holmes, 
but embodying several improvements of the makers. 
Fig. 2 is a plan of the same instrument, and Fig, 3 is an 
enlarg: tion of its principal working The 
object of this fog trumpet is to produce a succession of 
loud blasts at certain regular determinate intervals of 
time apart, its action being completely automatic, requir- 
ing pa to be fed with its supply of air by means of an 
air pump or compressor which is kept working continu- 
ously as long as the fog lasts and the trumpet is required 
to sound. ‘The apparatus consists, generally, of a sheet- 
iron cylindrical reservoir of compressed air, out of which 
rises a trumpet about 8 ft. high, the bell mouth of which 
can be directed to any point of the horizon, and to the 
cover of this reservoir is attached the automatic valve 
gear by which the successive blasts are controlled, The 
sound is produced by the rapid vibration of a reed or 
thin tongue of steel under the influence of an escaping 
current of air, and the valve gear is so arranged that 
the: communication between the reservoir and the 








* Vide ENGINEERING, vol. xxvi., p. 304. 
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trumpet is suddenly thrown open the instant that the 

within the former exceeds a certain amount 
above atmospheric pressure, and continues to sound 
until, by the escape of air through the reed, the tension 
within the reservoir is reduced to atmospheric pressure. 

Referring to Fig. 8: A is the compressed air reservoir, 
and B its cover, through which is an orifice C commu- 
nicating with the below ; a piston-valve E, whose 
upward motion under the influence of the pressure from 
below being counteracted by the weighted lever shown 
in Fig. 2, and a cross section of which is shown at G, 
Fig. 1. The escape of the air from the reservoir is pre- 
vented by the elastic diaph of caoutchouc D 
stretched across the bottom of the valve cylinder, but at 
the same time the ure is communicated to the 
valve E and its spindle I, through which passes the 
lever J, which is pivotted at one end to the framing 
of the apparatus, and engaging at the other with a rock- 
ing lever K, pivotted at its lower end to an axis K', and 
carrying a weight above (shown in Fig. 1). A short 
distance above its lower end it carries two adjustable 
stops or studs, and between them and in such a position 
as to be knocked by them from side to side by the rock- 
ing motion of the lever K is a detent lever L freely 

ivotted at K', and capable in its motion of alternately 
fitting and setting free the lever M by which the regulating 
valve is actuated through the rod N, When the end of 
this rod is resting on the bottom of the box g, a commu- 
nication is opened between the chamber fand the outer 
air by the passagecd. O is an equilibrium valve, the 
opening of which places the reservoir into communi- 
cation with the trumpet producing the ‘ast, and 
which is kept against its seat by the spiral spring T 
as long as the chamber F is at atmospheric pressure, 
which it always is when the rod N is at the bottom of 
its stroke. hen however the rod N is raised, the com- 
munication with the outer air is cut off and the chamber 
fis placed by the tube /"' into communication with the 
reservoir. The effect of this is to make the pressure 
within / the same as in the reservoir, which pressure, act- 
ing through the intervention of the elastic caoutchouc dia- 
hragm, shown in the figure upon the piston P, which 
ing of larger area than the valve O to which it is 
attached, is depressed, and by opening the valve O lets 
the air from the reservoir into the reed box R, and by 
setting the reed in vibration produces the sound which 
is reinforced and directed by the trumpet of which the 
lower portion is shown at S. 

The action of the apparatus is as follows: When the 
compressing pump is started, the air pressure within 
the reservoir steadily increases until a certain point is 
reached, at which the piston valve E rises, but owing to 
the intermediate diaphragm of caoutchouc no air is lost. 
The rising of E and its rod I raises the lever J, and in 
so doing displaces the weighted lever K, which falls 
over to the right, and the adjustable stud 5 striking the 
detent lever L in the same direction, and beneath the 
inclined end of the lever M, which is thus raised. The 
valve O then opens by the operation of the process 
described above, the trumpet is thereby set into action, 
and continues to sound until, by the escape of the air, 
the pressure within the reservoir is reduced until it is no 
longer capable of supporting the piston E, which then 
drops, the weighted lever K is thereby thrown over to 
the other side, the detent is knocked from under the 
lever M, which drops, and in so doing depresses the 
regulator valve rod N, by which action the air in the 
chamber F is allowed to escape, and the upward pressure 
on the valve O predominating over that on the upper 
face of the piston P, the former closes, and the trumpet 
ceases to sound, As the air-pump is continually feed- 
ing into the reservoir (though at a slower rate than the 
air escapes when the trumpet is sounding), the moment 
that the valve O closes, the air in the reservoir begins to 
accumulate, and its ure increases until it is capable 
of lifting the piston valve E, when the operation described 
above is repeated. 

It is clear from the above description that by varying 
the weights on the pistons, and by other adjustments, 
the intervals between the blasts, as well as the duration 
of the blasts themselves, can Se varied at pleasure. 

This apparatus, complicated as the above description 
of it may appear, is exceedingly simple in its action, and 
gives most satisfactory results. One of these automatic 
fog trumpets has been in use on one of the piers at Havre 
during the last five years, and its action has been all 
that can be desired. Messrs. Sautter, Lemonnier, and Co. 
exhibited a fine example of the instrument at the Paris 
Exhibition of 1878. 

Figs. 4 and 5 represent the steam siren of Messrs. 
Sautter, Lemonnier, and Co., which. can be used not only 
as a fog horn at lighthouse stations, but also for ships, 
and in a smaller form for locomotives in the place of the 
ordinary whistle. The apparatus consists of a large bell- 
mouthed conical trumpet of copper, at the small end of 
which is placed the siren proper by which the sound is 
produced ; this part of the apparatus consists of two 
emall cylinders of brass, one of which is fixed, and the 
other is capable of revolving within it with the smallest 
possible clearance between them ; the cylindrical sides of 


each are pierced with a gumber of equidistant slots, 
which in the revolution of the inner cylinder coincide 
alternately with the slots and intermediate bars of the 





outer cylinder, and they are cut through their respective 
cylinders at such angles with respect to one another 
that the steam in issuing through the orifices of the fixed 
cylinder impinges against those of the rotary one, and 
by that means sets it into rotation at a very high velo- 
city. The effect of this is to cause a succession of puffs 
of steam to be sent into the trumpet following one 
another with extreme rapidity and at regular intervals 
of time. By this means a loud note is sounded which 
is reinforced by the trumpet and concentrated in the 
direction of its axis. As the action of all sirens is 
to increase in speed, and therefore in pitch of the note 
produced as their inertia is more more overcome, 
the apparatus is fitted with an automatic governor in 
the form of a centrifugal brake, shown to the right of 
Fig. 4, and by means of which the rotation of the inner 
cylinder to which it is attached is checked directly it 
tends to exceed the speed to which the brake is 
adjusted. 

Sirens of this description are in use on the steamships 
of the Compagnie Transatlantique, and, working with a 
steam pressure of from 601b, to 751b., can be heard 
through distances of from five to seven miles. The 
instrument is set into action by depressing the counter- 
balanced lever shown in Fig. 5, which, while opening the 
communication between the boiler and the siren, at the 
same time mechanically starts the latter by means of a 
small catch or pawl (also shown in Fig. 5) engaging 
into a little wheel on the axis of the rotating cylinder. 

As the siren continues to sound as long as and no 
longer than the lever is depressed, it is clear that the 
instrument can be used for the transmission of intelli- 
gence between ships and shoro, or between one ship and 
another through great distances ; for, by a prearranged 
code of long and short sounds, the “ dot and dash” system 
as it is familiarly called, any communication can be spelt 
out by the Morse or other code, and as the trumpet can be 
easily and rapidly directed in any direction in azimuth, 
the apparatus is eminently suitable for such purposes. 

Messrs. Sautter, Lemonnier, and Co. have more recently 
introduced a double siren, in which two sirens, having 
different numbers of orifices in their respective cylinders, 
produce simultaneously two notes in the trumpet, and 
by this means the power of the instrument is more than 
ae and a characteristic feature is given to the 
sound, 

We have only to add that all the apparatus referred to 
above is of that high-class workmanship which charac- 
— all the productions of Messrs. Sautter, Lemonnier, 
and Co, 





WINDING ENGINE AT THE BRUSSELS 
EXHIBITION. 

Our engravings on page 374 represent the large wind- 
ing engine exhibited at Brussels by the Société Anonyme 
de Marcinelle et Couillet, a company whose engines 
have on more than one occasion been illustrated in our 
columns, Figs. 1 and 2 are respectively side elevation 
and plan of the engine complete, and Fig. 3 is a sectional 
elevation of the engine, on a somewhat larger scale, 
showing the arrangement of the valve gear and the tell- 
tale. The engine is intended for the St. Théodore pits 
of the Sacré-Madame Collieries, at Dampremy, and is 
proportioned for working from the enormous depth of 
3280 ft. (1009 metres). It is arranged on the usual plan 
of two identical cylinders, with the winding drums 
between them and a brake drum on the centre of the 
shaft, The cylinders are each 41,3 in. in diameter and 
62.9 in, stroke. Each is arranged with a substantial 
Corliss-sha; frame, with which its plummer block 
(double adjustment) is cast in one piece. The valve 
gearing is of the Couillet type—one of the simple forms 
of automatic cut-off gear. As will be seen from Fig. 3, 
there are four double-beat valves, arranged in pairs, all 
placed in one valve chest beside the cylinder and all lift- 
ing upwards—about the construction of these there is 
nothing unusual. Two eccentrics are used for each 
cylinder, working a Gooch link, from which a connecting 
rod drives a small disc placed opposite the centre of the 
cylinder. This dise gives motion to the exhaust valves 
by rigid links, connected with it so as to give a compara- 
tively quick opening and closing of the valves. To the 
upper half of the disc are connected the two links which 
work the steam valves. Each of these is rigidly connected 
to ahorizontal rocking lever, on the outer end of which is 
acatch which lifts the valve through the intervention of a 
bell-crank lever pivotted on the valve spindle. The 
horizontal arm of this latter lever, as it rises, comes 
sooner or later into contact with the bevelled under sur- 
face of astop lever (Fig. 3), and is tripped at once, the 
valve being closed by a spring with the intervention of a 
dashpot for relieving shock. The position of the stop 
lever and therefore the point of cut-off, is controlled 
entirely by the governor, which is of the Porter type. 

The tell-tale screw is driven from the crankshaft by the 
spur and bevel gearing shown in Fig. 3. When the cage 
is about 164 ft. (60 metres) from the top or bottom of its 
lift, the traveller on the screw causes a bell to be struck, 
and if the summons by any chance be not attended to, 
the connexions are so arranged as to close the valve and 
apply the brake automatically before any harm is done. 
This brake is a drum 16 ft. 5 in. in diameter, worked, as 








is usual in these engines, by a simply arranged connexion 
with a steam cylinder, as shown in Fig. 1. The starting 
and other working levers are all brought to a small 
raised platform outside one of the cylinders, and consi- 
a care has been taken in arranging them conve- 
niently. 

The following particulars are given by the Couillet 
Company respecting the working of another pair of 
engines, exactly the same size as the pair which is here 
illustrated, and are of some interest : 


Depth of pit oan 2290 ft. 
‘Time occupied in ascent 65 secs. 
Usefal ht lifted ... 3970 lb. 
Weight of : cage ane sis mie = a 

oi ‘our empty wagons ... ws “a 
Mean weight of the cable... (per metre) 18.5 ,, 
Smallest radius of drum... one on 59 in. 
Largest as ie 


” ” eee 
The diagrams taken from this engine, and exhibited by 
the makers, show certainly a very satisfactory steam 
distribution, and the type is altogether one which seems 
to be much in favour upon the Continent just now. 





COMPOUND BLOWING ENGINE. 

Our double-page engraving this week represents the 
compound blowing engine shown at the Diisseldorf Exhi- 
bition by Messrs. Klein Brothers, of Dahlbruch. This 
engines, which attracted a good deal of attention at 
Diisseldorf, is of a type well known in this country, the 
steam cylinders side by side, vertical and inverted, and 
the blowing cylinders worked off prolongations of the 
piston rods above them. The two steam pistons work 
cranks placed at right angles on opposite ends of the 
shaft, on the centre of which a flywheel 11 ft. Gin. in 
diameter is carried. The cylinders are 14.96 in. and 
23.62 in. in diameter respectively (the ratio between 
their areas being thus 2.5 to 1) and have a stroke of 
27.56 in. The steam jacket and valve chest are cast with 
each. Divided valves are used, for the sake of shorten- 
ing the ports, and both high and low-pressure slides have 
cut-off valves, fitted with right and left handed screws 
in the usual fashion, working behind them. The cut-off 
is adjustable by hand while the engine is at work. The 
steam from the boiler passes through the high-pressure 
jacket on its way to the piston, and is exhausted to the 
low-pressure cylinder through a pipe receiver. Both 
receiver and low-pressure cylinder are jacketted with 
steam fresh from the boiler, and all the jackets are kept 
dry by steam traps. Both main and expansion slides are 
worked by eccentrics, through the intervention of rocking 
levers arranged so as to give the eccentric rods a 
straight lead. 

The flat crosshead guides are bolted to the standards, 
the crossheads being made adjustable for wear. The 
standards themselves are of box section. The air pump 
and feed pumps are worked from the low-pressure cross- 
head, through the intervention of a lever and links in the 
ordinary marine fashion. The air pump is of the usual 
single-acting bucket type. One of the standards, together 
with a portion of the bedplate to which it is bolted, is 
used for the condenser. 

Each blowing cylinder is carried upon two vertical 
columns or frames of box section, cast along with the 
cylinder above which it is placed. Nine admission and 
six delivery valves are used for each end of each cylinder. 
These valves are of india-rubber, and their general dis- 
position is clearly shown in Fig. 5. The method of 
connecting up to the blast main is shown also in the 
figures. The diameter of each cylinder is 39.37 in. 

The following are some of the principal dimensions of 
Messrs. Klein’s engine, a summary of which may be 
interesting to many of our readers : 


Pa 


Diameter of high-pressurecylinder .. 14.96 
”» 9» 1OW ” ” eve 27.56 
Stroke of both pistons _... oat tie 27.56 
Diameter of blowing cylinders ... oo. aa 
” »» air pump oe0 ese 15.75 
Stroke of air pump .. ove 13.78 
Diameter of feed pumps (two) 1.50 
” » main ... woe ove 16.73 
9 »» main shaft bearings... ass 6.69 
Length , a tip gen GO * | 
Total height of engine, about ... 14ft. 3in. 


The engine is intended to supply the blast for a small 
blast furnace. Its normal is 50 revolutions per 
minute, and at this rate its delivery is 3500 cubic feet of 
air per minute, at a pressure of 3} Ib. per square inch. 

In external appearance the engine was all that could 
be wished—an excellent specimen of its class, which isa 
very simple and effective kind, and one of which the 
details will stand examination. 








Teta TRiP.—The new screw steamer ian Monarch, 
$70 ft. by 43 ft. by 33 ft. to awning deck, built by Earle’s 
Shipbuilding and Engineering Company, Limited, Hall, 
for the Royal Exchange 5S nipping Company, London, 
Messrs. Jno. Patton, Jun., Co., managing owners, 
and intended for their , cattle, and goods trade, 
between London and New York, was tried on the measured 


mile at Withernsea, on Thursday, October 21, in rough 
. . attained a speed of over 13 knots per hour. 


weather, 
The enginos developed 2500 horse power. 
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RAIL INSPECTION. 
On Rail Specifications and Rail Inspection in Europe.* 
By C. P. SANDBERG. 
(Concluded from page 350.) 

Ir seems that since the introduction of steel the inspection 
of rails is overdone, in America, with chemical analysis and 
with the stipulation of only one certain chemical composi- 
tion in the rails, and in Germany, by laying too much stress 
on contraction of area, and fracturing samples to test 
tensile strength. The author did not hesitate to express 
his opinion that both systems are unpractical, not only 
because they are costly, but also because they are almost 
impossible to fulfil. Even if carried out, they would not be 
in the end of any real use. It is true that the ity of iron 
rails deteriorated year after year, and itis no doubt through 
the fear that steel rails will also degenerate that these means 
have been resorted to. So far there is no proof yet of 
deterioration of the quality, although steel rails can now 
be got for one-third of the former price. It is natural, 
therefore, that a nervous feeling should seize the railway 
world to keep up the quality by oe most stringent 
tests—mechanical, physical, and chemical. The author 
feared that after all they will be of little use. He has 
executed all three tests, and has come to the conclusion 
that the simple falling test is all that is n , and is 
in every respect sufficient. It is readily made at the works 
as soon as the rails are cold, and if it follows up the make 
of rails, it prevents the rejection of large quantities, as it 
tends to stop the manufacture of inferior steel. The 
inspection should closely follow the make, so that, should 
anything objectionable arise, the maker may be caused to 
alter it accordingly, rather than to produce any large 
oaty of rails which would be rejected either mse 
they do not come up to the test or for otherfaults. A good 
plan in making the inspection is the following, adopted by 
the author : 

Before the rolling commences the Sg ges is approved ; 
the length to which the rails should be cut measured 
exactly with a standard steel rule, and gauges are checked 
and stamped, such as the female gange for sections, and 
others for punching or drilling the bolt holes in the rail 
ends and for the notch holes in the flanges. As soon as 
the first bars come out they are weighed, and—as the 
specification generally stipulates that they should be rolled 
to a certain weight—ten bars are weighed to see what the 
weight according to the section actually is, and then the 
rolls are screwed up or down to give the requi weight 
which will have to be observed, with the usual allowance of 
2 per cent. on single rails and 1 per cent. on the whole 
order. Crop ends are tested with the falling weight as 
soon as they get cold, and if not strong enough, the 
material is altered so as to sustain the test properly. The 
control of the manufacture chiefly implies the —— of 
a correct section in rolling, particularly as to the perfect 
fit of the fishplates. e inspection of the rails commences 
as soon as there are any ready, straightened, punched, or 
drilled — first, by measuring the length; then by determin- 
ing whether they are straight ; afterward by examining the 
exterior correctness, the clean surface, the freedom from 
cracks or other imperfections ; next by measuring the bolt 
holes and notches by the gauge, and finally by stamping 
with the inspector’s mark in the end of the rail. ter- 
ward comes the reckoning by number of the different 
leagths. The rails so rejected, with the exception of the 
radically bad ones, are en out to be repaired, and may 
then come again before the inspector. : 

By carrying out the inspection in this way security is 
given to the purchaser (so far as security can be obtained) 
that the specification has been followed. To the maker it is 
also an assistance rather than a burden or hindrance, for 
it aids him in the supervision and control of his daily manu- 
facture. It avoids the loss in the rejection of large quan- 
tities—perhaps hundreds or even thousands of tons—as 
the testing discovers the deficiency immediately. 

_ As for the tests applied, the author provided for three 
in his specifications for iron and s ils—namely, one 
for stiffness and dead load, the second for quality and for 
wearing capacity, and the third, falling tests for safety 
against breakage. He has laid down a rule to apply these 
tests according to the weight of the rail. For iron rai 
the weight of ball in hundredweights must be multiplied by 
the height of fall in feet to equal the — of rail in pounds 

r yard. The effect of the blow should be a deflection of 

in., and if that is not the result there must be some funda- 
mental fault. The fall must then be in so as to give 
the deflection in one blow. For safety tests it is of great 
pe pies ps to ascertain that all rails are equal in strength, 
and as it would be unnecessary waste to try good rails, 
the author’s practice has generally been to test every 
morning three crop ends from the day and three from 
the night turn, and if these crop ends stand the test 
(and they usually give double the deflection of long rails), 
it is quite sure that the rails also will stand the test. 
Should, however, the crop ends not stand, the maker is 
immediately advised of the fact, in order that he may alter 
his iron, and the rails are then tested as per specification, 
taking out one from every hundred and dividing afterward, 
in the event of its breaking, so as to reject ten for every 
bar that breaks. This plan is the only practical one, but 
still it does not prevent the occasional acceptance of a few 
brittle rails, and this cannot be overcome until a suitable 
method for testing each rail separately is found. The 
quality or wearing capacity of iron rails is tested by break- 
ing crop ends and rails under the presses in order to ascertain 
that the welding is perfect ; this is best determined by 
breaking the flange first, in which case the slab would 
separate from the rail head if it were not properly welded. 

e dead-load tects are also executed, but as the stiff- 
ness chiefly depends’ on the section and height of rail, 





* Abstract of paper read before the American Institute of 
Mining Engincers at the Lake Superior meeting. 





rails | which he was then hopeful would answer has not proved 





there is not so much variation in the result as with the! 
other tests. As iron rails (except for exportation to 
America) are coasidered in Europe a thing of the past, this 
is of less practical interest than the subject of eal rails. 
The inspection of the latter is conducted principally in the 
same — that of iron, but with very much more severe 
tests. e question has arisen why steel rails should be 
expected to sustain more stringent tests than iron, and the 
question has been from both sides. It seems that 
in order to make up for the variable hardness of the steel 
rails, a more severe test is needed to secure a soft metal for 
rails. The makers would produce a much harder rail, 
because the hard metal rolls more easily, is more easiy 
blown and with less waste, but then the would 
surely be much more numerous than they noware. Itisa 
matter of controversy which isthe more durable, the hard 
or rege be - - it me, the aa of the rail is the 
main point, and the simplest way of securing this is 
by the test of heavy falling woes. The author has 
opted for steel a blow three to four times heavier than for 
iron, rr 5 ‘*a ton weight falling 20 ft. for a 56 lb. and 
15 ft. for a 50 Ib. rail, one blow without breakage.” Two 
to 4 in. deflection results from this, according to the hard- 
ness of the steel. It has not been thought necessary or 
expedient to stipulate as to the mode of manufacture either 
in Bessemer, Siemens, or even the Thomas steel, so long as 
the result obtained by the testing shows strength as above, 
solid fracture, and exterior correctness. othing more 
need be expected. But a practical test of great value 
is that in which the maker, for his own satisfaction, tests 
every blow mechanically by having a sample ingot 
hammered out to a bar 1 in. by }in., which should, when 
cold, stand bending at least to right angles. One end of 
the bar should be nicked and dipped into water and broken. 
Every blow of the Bessemer converter has in each case to be 
approved by the foreman of the works before the ingots are 
taken to the rail mill. Should the steel break, the cast 
must not be used, and the pig be changed immediately 
soas to produce a superior material. In case of failure a 
chemical analysis—testing for carbon, silicon, and phos- 
phorus—is made, in order to discover the cause of the 
metal being too hard or too brittle. This self-control of 
the maker is of greater value than any testing which could 
be made of the rails afterward. Formerly more stress was 
laid upon the chemical test for carbon, the steel from every 
cast being analysed for carbon by the Eggertz colour test. 
This has been abandoned, since it is known that other 
hardening substances besides carbon may equally affect 
the strength. Neglect to use the mechanical test on every 
cast may result in the production of large quantities of 
ingots which, when rolled out into rails, will not stand the 
tests inflicted. The exterior correctness of the rail is more 
insisted upon in the case of steel than in the case of iron, no 
patching or mending being allowed. The author stated 
that the result of his inspection of steel rails during the past 
ten years on the system above described, taking the average 
of more than twelve works in England, is that the pre- 
ne oe at the first inspection has been 13 per 
cent. More than half the rails were rejected for not being 
straight, and the remainder for faults detailed in the 
inspection book. Of course, after being restraightened, 
recut, &c., all these rails would probably be accepted, so that 
the final amount rejected would only be from 1 to 2 per 
cent. This, of course, has nothing to do with that portion 
which the makers themselves reject before the rails are put 
upon the inspection benches; this may be taken as about 
equal to the other, so that the total amount ordinarily 
rejected in the manufacture may be estimated to be about 
3 per cent. 
he straightening of steel rails is a very important 
question. The pane method is the same as that used for 
iron rails, and this isthe cause of nearly all the breakages 
of steel rails when they get on the road, for the strength is 
liable to be affected by the rough treatment in bending the 
rail under the presses withthe hammer cut on the 
flanges ; in fact, steel will not stand so much rough usage 
in this way as iron. Therefore, straightening hot must 
be introduced sooner or later. Last autumn the author 
drew public attention to this in an article which appeared 
in ENGINEERING of October 10, 1879, but the method 


itself quite so efficient as ex: . The curving or bending 
machine referred to we pe take out all twists, but 
it does not lessen the straightener’s labour as much as he 
anticipated. : 

The author then referred to the specifications drawn up 
in accordance with the researches of Dr. Dudley. He 
states that he has had to inspect rails made under Dr. 
Dudley’s specification. They were made in Germany; 
the quantity was 2500 tons. The small amount of silicon 
seemed to be the point of difficulty ; however, by making the 
pig iron so as to start with only 14 per cent. of silicon, it 
was brought to its specified quantity of 0.04 or less in the 
rail, and all the other conditions were worked to closely. 
The results were that more wasters were rolled, and that 
there was a larger quantity of rejections, because the 
metal was less fluid than usual—an objection which might 
have been overcome if more silicon bad been allowed. The 
ingots were not so solid, and rail ends showed honeycombs 
and blisters. For these reasons rails made with this 
chemical composition will show unsoundness, and give less 

wearing results than ordinary steel rails. It is well 
: ont that am is used —_ in age Pays with 
the object of obtaining solid ingots, while the stre 
wanted is obtained afterward by hammering and other 
manipulations, Why should silicon, then, excluded 
from the rail metal, when solidity in the rail is of as much 
importance as it is in guns? An excess of silicon is objec- 
tionable on the score of safety, but the limit might be 
— at 0.2 cent., or more than four times as much as 
r. Dudley aliows, provided that the other hardening sub- 


the pig iron, but the cost is a great deal higher than in the 
ord working. 

Dr. Percy, the greatest chemical authority on iron and 
steel in England, says : ‘Let them be satisfied with ordi- 

physical tests, and take to chemistry only for 
exp ions when any extraordi results are obtained.” 
Tn these words lies the truth. the chemist help, but 
not be the master and dictator. 

The investigations on the Pennsylvania Railroad must 
have been to some extent local in character only, for other- 
wise there can be no reason why they should give different 
results from those obtained elsewhere. It is true that the 
way in which steel rails sometimes break is startling, and 

es one suspicious ; but it can be safely said that there 
were more accidents caused by the lamination of iron rails 
formerly than there now are from fracture of steel rails. 
According to figures derived from official rts of the 
Cologne-Minden Railway, where even with the test 
care in inspection and maintenance of road, fi of 
the steel rails have occurred in 1400 cases in the seven 
years during which steel has been laid ; but notwithstand- 
ing this, there has been no instance of the engine or train 
running off the line, It must be concluded from this that 
the breakage of steel rails is not necessarily of a =, 
tive or dangerous nature, if the lines are only watched by 
the platelayers and inspectors of the line. 

Tn conclusion, the author gave a single instance of a 
broken rail, which only by some singularly good fortune 
failed to cause an accident. The rail broke on the 26th of 
December last, near Cologne, under the Berlin express, 
into seventeen pieces. It had been in service for six years, 
and no signs of failure had been observed. When it was 
analysed it was found to be of almost exactly the same 
composition as that which Dr. Dudley recommends. This 
shows that exceptional fractures uf steel rails will occur 
under all circumetances, but the number of failures is not 
nearly so great as happened in former times when iron rails 
were used. ¢ 





An ENGINEERING ExuIBITIon.—We notice that an 
exhibition of machinery, tools, and workshop appliances is 
to be held at the Agricultural Hall from the 15th to 20th of 
next month. This will form one of the series of trade 
exhibitions which have been so successfully held in the same 
building, and it promises to be of much interest. Applica- 
cations for space will be received by Mr. John Black, of 
161, Strand, W.C., not later than November 1. 

Mexican TELEGRAPHY.—It is proposed to lay a cable 
between Matamoras, in Texas, and Vera Cruz, in Mexico. 
The line will consist of two sections, one from Matamoras 
to Tampico, and some 209 miles long, and the other from 
Tampico to Vera Cruz, a length of 256 miles. ‘The core 
will be made of 107 lb. of copper, and 166 lb. of gutta- 
percha per mile. The main cable will be sheathed with 
twelve No. 6 galvanised iron wires, and the short end with 
fourteen No. 1 wires. The tem ture of the sea bottom 
will be tested every 50 miles of the route, and one mile 
from shore at each terminus, the mean of these several 
observations being taken at the actual temperature through- 
out. The cable been designed for the Mexican Tele- 
graph oe fy recently formed in America, by their 
engineer, Mr. J. B. Stearns, and will be laid this year by 
the contractors, the India-Rubber, Gutta-Percha, and 
Telegraph Works Company of London. 


Socrery or Arts.—The first meeting of the one hundred 
and twenty-seventh session of the Society is announced 
for the 17th of November, when the opening address will 
be delivered by F. J. Bramwell, F.R.8., Chairman of the 
Council. Before Christmas there will be four ordinary 
meetings, in addition to the opening meeting, at which the 
following papers will be read: November 24th, ‘ ——. 
Influence on English Art,”’ by J. Coniyns Carr. December 
lst, ‘*‘ The Photophone,’ by W. H. Preece. December 8, 
**London Fogs,’ by Dr. A. Carpenter. December 15, 
‘The Use of Sound for Signals,” by E. Price Edwards. 
The following mos are down on the list for reading after 
Christmas: ‘‘ Buying and Selling; its Nature and its 
Tools,” by Professor Bonamy Price ; on this evening Lord 
Alfred 8. Churchill will preside. ‘‘ The Participation of 
Labour in the Profits of Enterprise,’’ by Sedley Taylor, 
M.A., late fellow of Trinity llege, Cambridge. ‘‘The 
Gold Fields of India,”” by Hyde Clarke. ‘‘ Flashing 8 
for Lighthouses,” by Sir William Thomson, F.R.8. ‘“ The 





Present Condition of the Art of Wood- in Eng- 
a J. Hungerford Pollen. ‘‘ Ten Years’ ience 
of the Working of the Trade Mark Act,’’ by E. C. Jobn- 


son. ‘“‘ Trade youn by Stephen Bourne. ‘‘ The 
Manufacture of Aé Waters,”’ p ex P. Brace Warren. 
**The Compound Air Engine,’’ by lonel F. Beaumont, 
R.E. ‘Improvements in the Treatment of Esparto for 
the Manufacture of Paper,’’ by William Arnot, F.C.S. 
7 Sea Investigation, and the Apparatus used in it,” 
by J. G. Buchanan. “The Discrimination and Artistic 
Use of Precious Stones,’’ by Professor A. H. Church. 
«Indian Agriculture,” by W. R. Robertson. Five courses 
of lectures are announced under the Cantor bequest: First 
course, five lectures on ‘‘ Some Points of Contact between 
the Scientific and Artistic Aspects of Pottery and Por- 
celain,” by Professor A. C. Church: Second course, three 
lectures on ‘‘ Watchmaking,’’ by Edward Rigg, M.A. 
Third course, four lectures on ‘‘ The Scientific Principles 
involved in Electric Lighting,’’ by Professor W. G. Adams, 
F.R.S. Fourth course, three lectures on ‘‘The Art of 
Lace Making,’ by Alan 8S. Cole. Fifth course, three 
lectures on ‘‘Colour Blindness and its Infiuence upon 
Various Industries,’’? by R. Brudenell Carter. The two 
juvenile lectures, for children of members, during the 
Christmas holidays, will be og J. Romanes, F.R.S., on 
** Animal Intelligence.’’ a 





stances are in ce with Dr. Dudley’s formula. The 
specification can be carried out with great care in mixing 


Indian,’ ‘‘ Foreign and Colonial,’’ and ‘‘ Chemical and 
Physical”’ sections will be announced after Christmas, 
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WINDING ENGINE FOR THE SACRE-MADAME COLLIERIES, DAMPREMY. 
CONSTRUCTED BY THE SOCIETE ANONYME DE MARCINELLE ET COUILLET, ENGINEERS, BELGIUM. 
(For Description, see Page 372.) 
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NOTICE TO AMERICAN SUBSORIBEBS. 

We beg to announce that we have appointed Mr. Lenox 
Smith, 46, Pine-street, New York, the sole agent for ENGINEER- 
ING in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEERING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance. 








NOTICE OF MEETING. 
SocreTy OF ENGINEERS.—On Monday, the Ist of November. a 
pew will be read, entitled “ Engineering Notes on Cyprus,” by 
r. Charles J, Alford, The chair will be taken at half-past seven 
o'clock precisely. 





The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQUIRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed wnder the care of an 
attendant. 
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RAILWAY STATISTICS. 


THE annual report to the Board of Trade on the 
share and loan capital, traffic, working expenditure, 
and net profits of railway working, is probably one 
of the most interesting of the several reports issued 
by the Board of Trade in connexion with the rail- 
way service, for the reason that it affords informa- 
tion of a reliable, although naturally of a somewhat 
general character of the value of railway property, 
its present and future prospects, and therefore, 
inferentially, a general idea of the trade and com- 
merce of the country. 








The report for 1879 not only deals with the 


figures for that and the preceding year, but looking 
upon it that ‘‘ 1879 has apparently been a turning 
point in the financial history of railways, a long 
period of depression having culminated in that year, 
and being now succeeded by a period of financial 
revival,” institutes an extended comparison for the 
last ten years, which period embraces a full cycle 
of prosperity and adversity, with this mae ape 
perhaps, that in 1869 the improvement, which had 
then taken place after a period of depression, was 
greater than that experienced in 1879, for, taking 
the latter year's traffic in its totality, it stands the 
worst year of the recent depressed period, so that 
whatever progress is shown between 1869 and 1879 
will be rather under than over the average. 

Dealing first with the comparision between the 
two past years, we find that as regards mileage, 
capital, traffic receipts, working expenses, and net 
earnings, the general effect is much the same as the 
comparison of 1878 with 1877. There is also a 
moderate increase of mileage and capital, a similar 
but rather larger falling off of gross receipts, and a 
somewhat but rather greater reduction of working 
expenses, and, as a natural result, a similar moderate 
increase of net earnings and moderate reduction of 
dividends on the ordinary capital. 

The increase of mileage is from 17,333 to 17,696, 
or 2.) per cent., only a fractional increase, The in- 
crease of capitalis from 698,545,000/. to 717,003,000/., 
or 2.6 per cent., part of this, however, being an 
increase of nominal capital only. The increase of ordi- 
nary capital only is 1,239,000/.—from 265,675,000/. 
to 266,914,000/.—or 0.5 per cent. Gross receipts 
have decreased from 62,863.000/. to 61,777,0002., or 
1.7 per cent. Working expenses have decreased 
from 33,189,000/. to 32,045,000/.—or at the rate 
of 3.4 per cent.; making a moderate increase of 
58,0007. in the net earnings, which in 1879 were 
29,731,0007. Owing, however, to the increase of 
capital there is a decrease of the percentage of the 
net earnings on the whole capital of the peg? 
from 4.25 to 4.15 per cent., and a decrease of the 
dividend paid on ordinary capital from 4.32 to 
4.02 per cent., this last figure being the lowest of 
any year since 1873. It is remarked that the reduc- 
tion in dividend, ‘‘ considering that 1879 was the 
worst year of the late depression, cannot be con- 
sidered very serious, especially as the working 
expenses, though reduced, had hardly reached so low 
a proportion to the traffic, or to so low a rate per 
train mile, as they are apparently touching in the 
present year. The results may be unequally dis- 
tributed among the different companies, but the 
return to the railway shareholder in 1879 on the 
average, considered as a minimum return, was not 
unfavourable.” i 

Looking now at the position of matters in 1879 as 
compared with 1869 we have some very interesting 
facts. Mileage has increased from 15,145 to 17,696, 
or about 17 per cent,; capital from 518,779,000/. 
to 717,003,000, or about 38 per cent.; gross 
receipts from 42,696,000/. to 61,776,000/., or 
45 per cent, (the increase of rer re ona railway 
tratlic proper, excluding “miscellaneous,” being 
from 41,075,000/. to 59,395,000/., or 444 per cent.) ; 
an increase from 20,780,000/. to 32,045,000/., or 54 

r cent. on the total working expenditure (the 
increase in the railway working expenditure only, 
exclusive of certain miscellaneous items, being from 
20,263,000/. to 31,050,000/., or 53 per cent.) ; and 
an increase of total net receipts from 21,916,000/. to 
29,731,000/., or 36 per cent., and of the net receipts 
from railway working only from 20,812,000/ to 
28,345,000/., or also 36 per cent. ; the proportion of 
the former to the whole capital falls from 4.22 to 
4.15, and of the latter from 4.01 to 3.95. 

On the face of these facts it appears that the 
increase of mileage is much less than the increase of 
capital, which implies, making allowance for 
nominal increase of capital by conversion opera- 
tions, a constant expenditure of capital on lines open 
for traffic; butat the same time we have the fact that 
the increase in receipts is much greater than the 
increase of capital, being no less than 45 per cent. 
as compared with an increase of 38 per cent. in 
capital. The final result is that in spite of this 
large increase of capital, and also of the still larger 
proportionate increase of working expenses, amount- 
ing to 54 per cent., the return per cent, on the in- 
creased capital is just about as great in 1879 as the 
retura on the smaller capital in 1869. Railway 
shareholders are therefore no worse off now than 
in 1869, while allowing for the increase of nominal 
capital only, and for the circumstance of trade 


having actually begun to revive from a previous 
depression in 1868, while 1879—the year under com- 
parison—stands at the lowest point of the depres- 
sion more recently experienced, and it may be fairly 
conceded that the present condition denotes a real 
improvement, 

halysing in more detail the particulars of the 
progress thus indicated, the first point to which 
attention is naturally drawn is the growing increase 
of capital expended per mile of slemer open. This 
is shown by the more rapid increase of capital than 
of mileage, In 1870 the capital per mile of railway 
open stood at 34,106/.; in 1875 at 37,833/.; in 
1878 at 40,301/.; and in 1879 at 40,5187. Part of 
this increase of capital is an increase of nominal 
capital only. Still there is no disputing the fact 
that the chief expenditure of new capital by the 
different companies has been on lines already con- 
structed. A certain part of the increase in mil 
is also in double miles, The figures for 1869 are 
not forthcoming, but since 1871 the increase of 
double miles only is about 1330, as compared with 
a total increase of mileage amounting to 2320. The 
proportion of double lines or more, in the whole 
system, is thus steadily increasing, and other things 
being equal, this alone is an obvious reason for the 
capital expenditure per mile open being greater than 
it was. 

The next. point to be noticed is a steady diminu- 
tion of the proportion of ordinary to the total capital 
of the railway companies, and the increase of gua- 
ranteed and preferential capital. While the ordi- 
nary capital in 1869 was 226,788,000/., or 44 per 
cent, of the then total, viz., 518,779,0007., in 1879 
it was only 266,915,000/., or 37 per cent. of the 
increased total of 717,003,000/. During the same 

riod the guaranteed preferential capital increased 
rom 155,758,000/., or 30 per cent. of the total in 
1869 to 270,719,000/., or 38 per cent. of the total 
in 1879, the proportion of loan and debenture stock 
remaining comparatively stationary. 

In tratiic receipts perhaps the most noticeable 
feature is the iness of the proportion between 
wmmgs. ad and goods receipts, he 1869 the receipts 
tom passengers were 46 per cent., and the receipts 
from goods 54 per cent. of the total; but in 1870 
these proportions became 44 and 56 per cent. 
respectively, at which figure they have remained 
constant except for the = 1873, when they were 
43 and 57 per cent. The proportions for England 
alone are also nearly the same as those for the rest of 
the United Kingdom. In Scotland, although the 
proportion of passenger receipts is much lower than 
the average of the United Kingdom, being 37 to 40 
per cent, only, there is little change all through ; 
but in Ireland, though the proportion of passenger 
receipts is still higher than the average for the 
United Kingdom, it has fallen from 59 per cent. in 
1869 to 53 per cent. in 1879, The amountof Irish 
traffic is, however, to affect materially the propor- 
tions of the United Kingdom. 

As regards passenger traffic, the one important 
fact appears to be the enormous increase in third- 
class traffic, while first and second class remain sta- 
tionary, or show a decline. In 1869 the receipts 
from first-class passengers were 3,868,000/. In 1875 
they reached their highest point, viz., 4,725,000/., 
since which date there has been a steady decline 
down to 3,888,000/.—-little more than the total for 
1869. Second-class passenger receipts in 1869 stood 
at 4,878,000/., and reached their highest point, viz. 
4,925,000/. in 1870, since when they have declined 
to 3,459,000/, the sum for 1879. On the other 
hand, the receipts from third-class passengers, 
which were 6,837,000/. in 1869, increased rapidly 
to over 10,000,000/. in 1872, and after increasing 
uniformly, though more slowly, to 14,246,000/. in 
ag declined gt gs to 13,869,000/. cee! aad 

e increase of passenger journeys has, durin 
this period, corresponded very nearly in the third. 
class to the increase of receipts; but in the first- 
class there is an increase between ]869 and 1879, 
coupled, as shown above, with practically stationary 
receipts. Since 1875, however, the decline in first- 
class passenger journeys corresponds in some degree 
to the decline in receipts. 

In goods, the important fact aimee to be the 
greater proportionate increase of the receipts from 
minerals com with those from other descriptions 
of goods ic, as shown in the Table on the next 
page. From this it will appear that the increase in 
minerals is 63 cent,, in general merchandise 44 
per cent., and in live stock only 29 per cent. The 
general increase has been characterised by steadi- 





ness from year to year, the exceptions being a 
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decline in minerals and general merchandise between 
1877 and 1878, and a decline in live stock between 
1878 and 1879. It would appear that the receipts per 
goods train mile generally show an increase from 
70.16 pence in 1869 to 73.85 pence in 1879, the total 














of 76.09 — having been touched in 1873, but 
‘whether the average is brought up by receipts from 
mineral or general merchandise is not shown. 
Increase. 
Description of i 
Goods Traffic, 1879. 1869. P 
er 
Amount. | Cent. 
£ £ Y oe 
Minerals... .--| 18,655, 8,388,000} 5,267,000, 63 
General merchan- 
dise... «+-| 18,674,000, 12,969,000) 5,705,000, 44 
Live stock 142, ; 000, 29 
Total _ ...| 33,471,000, 22,243,000) 11,228,000, 50} 








It is to a reduction in the working expenses of 
railways that an increase in the dividend payable to 
the shareholder is to be chiefly looked for, and 
hence the question of working expenses is one of 
the most interesting, and, cuniarily, one of 
the most important to the shareholder. Broadly, 
the percentage of the increase of working expendi- 
ture, during the period under review, has been much 
greater than the percentage of the increase of gross 
receipts, and this, along with an augmentation of 
the capital outlay, has sufficed to keep down the net 
return on the capital invested, 

The following comparison is furnished by the 
report. 
































Cost per Increase and 
Train Mile. Decrease in 1879. 
1879. | 1869. | Increase. | Decrease. 
d. d. d. d, 
Maintenance of way | 6.38 | 5.94 0.44 
Locomotire power ...| 8.19 | 8.13 0.06 
Rolling cnt «| 291 | 2.70 0.21 
Traffic ex e .../10.41 | 8.73 1.68 
General charges ...| 1.46 | 1.43 0.03 
Rates and taxes ...| 1.63 | 1.42 0.21 
Government duty ...| 0.80 | 0.80 
Compensation : 
Personal injuries...) 0.22 en eco 0.29 
Damage to | 0.20 | 0. - 0.01 
Legal and parliamen- 
tary expenses ...| 0.23 | 0.38 0.15 
Misce us e»| 0.60 | 0.69 0.07 
Total ... (88.08 (30.94 2.63 0.52 
| 








Before, however, proceeding to consider this com- 
parison it should be remarked that the figures shown 
under the heading 1869 have, since that date, and 

ior to 1879, been, on the whole, largely exceeded. 
Jn 1869 the proportion of expenses was 49.3 per 
cent, ; in 1870 it was 48.8; in 1874, 55.6; and for 
1879 the proportion still stands at 52.3 per cent. 
Each 1] per cent. on the present amount of railway 
traffic being equal to about 600,000/., the increase 
in the percentage between 1869 and 1879 is quite 
sufficient to account for the greater proportionate 
rise in expenses than of receipts between 1869 and 
1879. 

Whatever may have been the cause of the addi- 
tional cost of working a few years ago, as compared 
with 1869, the main cause now left in operation is 
an increase in ‘traffic expenses.” Maintenance of 
way and “locomotive power,” the two next items 
in point of magnitude, are very nearly the same as 
they were ten years siuce, and what little addition 
there is, is largely compensated by the satisfactory 
diminution in the cost for compensation both for 
passengers and goods, and in legal and parliamentary 
expenses, ‘The fact that all the other items of 
expense have been got back practically to the level 
of 1869, would seem to imply that there is some- 
thing special in the item of traffic expenses, and no 
doubt this is in a great measure to be accounted for 
by the extension of the block sytem and the increase 
in the value of labour which has arisen of late years. 
Moreover, a certain establishment will in all cases 
prove sufficient up *o a certain point, arrived at 
which, an increase has to be subnutted to, such an 
inc:ease serving for an extended tratiic until the 
business again exceeds the power of the staff, and a 
further increase is necessary. 

By further comparisons tabulated in the repoit, it 
appears that substantially the change which took 


place in the expenses between 1869 and 1874 pro- 
duced a total inicrease of 7d. per train mile, of which 
1.91d. was in permanent way, 2.67d. in locomotive 
power, and 9.10d. in traflic expenses; and sub- 
stantially the change between 1874 and 1879 has 
been a*total decrease of 5d, of which the decrease 
in permanent way is ].47d., and in locomotive power 
2.61d., the reduction in traffic expenses, which ac- 
counted for nearly one-third of the increase between 
1869 and 1874, being inconsiderable, though the 
tendency towards reduction is clearly marked. 
Judging from the i there are then good grounds 
to expect a further decrease of expenditure in oa 
portion to receipts in the immediate future. This 
will be the necessary result of the first addition to 
the volume of traffic, not leading to an increase of 
the work done to obtain the traffic. In 1879 the 
roportion of expenses to receipts would have been 
ess but for the sudden loss of traffic in that year, 
and now that traffic is reviving, the working ex- 
penses do not increase in proportion. Whether ex- 
penditure will eventually again grow as it did be- 
tween 1870 and 1874 remains to be seen, but with the 
amount of relaying in steel rails, and with the 
amount of mileage now provided with the block and 
more modern appliances for signalling—although 
much still remains to be done in this direction—we 
agree with the report that there are good reasons 
for anticipating a reduction rather than an increase 
in future expenses. An additional penny per train 
mile is now equal to about 1,000,000/.; and with 
evidence before us of an increasing traffic and of re- 
duced expenses we cannot but regard the outlook as 
one favourable rather than otherwise to the railway 
shareholder. 





INCANDESCENT ELECTRIC LIGHTS. 


On Wednesday evening in last week, Mr. Joseph 
W. Swan delivered before the Literary and Philo- 
sophical winery F of Newcastle-on-Tyne a lecture 
upon ‘ Electric Lighting,” which would well deserve 
notice in these columns were it only on account of 
the original and interesting method of treating the 
subject adopted by the author, but Mr. Swan’s 
lecture has more especial claims upon public atten- 
tion from the fact that in it the author describes a 
series of highbly-interesting experiments which he 
has been conducting through — extending over 
twenty years, and which have led him to the 
discovery of a system of illumination which appears 
to solve not only the long-vexed question of the sub- 
division and distribution of the electric light, but 
one by which a number of small lights suitable for 
private houses can be actuated from a central station, 
and at a cost which compares favourably with that of 
gas illumination, 

After a few preliminary remarks in reference to 
the general principles upon which the application 
of electricity to illumination depends, and while 
referring to the various modes and appliances for 
generating electric currents, the author takes advan- 
tage of the reference to voltaic batteries—which 
are now well-nigh obsolete as sources of illuminating 
currents—to point out that the voltaic cell in that 
modified form whichis known asthesecondary battery, 
and which was first introduced some twenty years 
ago by M. Planté, is likely to play a very important 
part in the development of electric lighting, not asa 
generator of electricity, but as a sort of reservoir 
for what may be called ‘ storing up” electricity which 
has in the first instance been generated or induced 
by a dynamo-electric machine. Without describing 
the secondary battery of M. Planté, we may remind 
our readers that it consists generally of two sheets 
of lead placed very close to one another, and 
immersed in a cell of diluted sulphuric acid. When 
these plates are respectively connected to the oppo- 
site poles of a voltaic battery or other generator, 
the oxidation of the surface of one of them, and 
the deoxidation of the other so far alter their relative 
electric condition that for several hours after they 
have been disconnected from the exciting battery 
they are capable of giving out an electric current 
and transmitting it through a circuit connecting their 
poles, and by joining a number of such secondary 
cells together, polarisation currents of high electro- 
motive force may be produced and maintained for a 
considerable time after they have been charged by 
the primary battery. In reference to this branch of 
his subject Mr. Swan pointed out that in the 
secondary battery a solution may be sought to the 
eae of storing up a reserve force of electricity 





y which electric lights may be maintained, not- 
withstanding the breakdown of an engine or the 





stopping of the dynamo machines, The importance 
to the question of electric lighting of a successful 
means of keeping a reserve of electro-motive force 
independent of the working of the prime generator 
can hardly be over-estimated, and we cannot but 
think that the thanks of all interested in the 
development of electric illumination are due to 
Mr. Swan for having so prominently drawn atten. 
tion to the means by which it may be brought 
about. 

After a passing reference to thermo-electric gene. 
rators, which have been applied with a certain small 
amount of success to the production of the electric 
light, the author briefly explained the characteristic 
features of the two great divisions of the subject of 
electric illumination, viz., lighting by the electric 
arc and lighting by incandescence, prefacing his 
remarks with the following definition of the two 
systems: ‘In lighting by the electric arc there is a 
break or gap in the circuit which has to be bridged 
over by a sort of electric fame. In lighting by 
incandescence there is no break or gap at the 

int where light is produced, but a thin, highly 
infusible, and badly conducting solid substance is 
there interposed which becomes white hot, and 
emits a light, bright in proportion to the degree of 
heat produced in it.” As our readers are already 
well acquainted with the essential characteristics of 
both systems, we will pass over that portion of his 
lecture in which the author treated of lighting by the 
electric arc, and at once to his remarks with 
respect to that branch of the subject with which bis 
name must more especially be associated. In speak- 
ing of lighting by incandescence, he expressed the 
belief that that is the branch of the subject that will 
yield the largest crop of fruit. ‘ Electric lighting 
by incandescence,” he said, ‘is just as simple as arc- 
lighting is difficult ; all that is required is a material 
which is not a very good conductor of electricity, 
highly infusible, aud which can be formed into a 
wire or lamina, and is either non-combustible in 
air, or, if combustible, does not undergo change in a 
vacuum. There are, so far as I know, just two sub. 
stances that possess, in any sufficient degree for the 
purpose in question, the qualites [ have specified, 
viz., platinum (or an alloy of platinum with iridium), 
aud carbon.” He then went on to compare the 
merits of the two substances, showing that while 
platino-iridium possesses the advantage over carbon 
in being incombustible in air, it is incomparably 
inferior to carbon in infusibility, the latter substance 
having resisted without fusion the very highest 
temperature to which it has been subjected. In 
consequence, however, of its destructibility by com- 
bustion either in air or ia imperfect vacua, carbon 
has been put aside by most workers in favour of its 
metallic rival, and our readers are familiar with the 
published experiments of Mr, Edison, and with the 
many modifications of his platinum lamp,* in all of 
which provision had to be made for the protection of 
the platinum strip from destruction by fusion under 
the influence of an abnormally strong electric 
current. ‘The readers of this journal (and more 
especially those of them who a few months ago were 

rs of gas shares) are also aware that Mr. 
dison has more recently produced an incandescent 
lamp,f in which a loop or horseshoe of carbonised 
paper was employed in the place of the platioum 
—— This lamp, judging from accounts reaching 
us from the other side of the Atlantic, gave great 
promise of success ; we have heard but little, how- 
ever, of it since, and the obvious inference is that 
the apparatus has not fulfilled the promises taken 
by its sponsors at its birth. 

It is an interesting fact, however, as bearing upon 
the history of the subject, that as far back as twenty 

ears ago, Mr. Swan designed and constructed a 
amp identical in principle, and very similar in 
appearance, to that of Mr. Edisov, and in which 
an arch or horseshoe of carbonised paper was 
eg This early lamp of Mr. Swan is shown 
in Figs. 1 and 2, which represent the front and side 
elevations respectively of the apparatus. In it the 
carbon was in the form of an arch, about lin. high 
anda jin. wide, its ends being clamped in small 
square blocks of carbon; the whole was enclosed 
under a bell glass, which was fitted by an air-tight 
joint to a circular base-plate, and the air within the 
chamber so formed was exhansted by a common air- 
pump. When the battery was connected, the paper 
arch became incandescent, but Mr Swan observed 
that its inner edge was raised to a higher state of 
incandescence than the outer edge, and in conse- 








* See ENGINEERING, vol. xxvii., page 159. 
¢ Ibid., vol. xxix., pages 37 and 282. 
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quence of this the carbon horseshoe, seen edge- 
ways, began to bend towards one side, as shown at 
A, Fig. 3; on continuing the current the bending 
gradually increased, as shown at B, and at last the 
arch bent over as at C, until the top of the arch 
touched the base-plate, when it broke in half, and 
the lamp was destroyed. 

The destruction of the incandescent carbon strips 
in vacuo has, until now, presented an insurmountable 
obstacle to the development of incandescent lamps 
founded on that principle, and the cause of this 
destruction has hitherto been attributed to a con- 
tinual evaporation or sublimation of the carbon 
under the influence of the enormous heat to which 
it is subjected, and this view was supported by the 
fact that after a short time the glass became dimmed 
and obscured by the formation of a kind of black 
smoke depositing a species of soot over the internal 
parts of the lamp. More recent experiments of 
Mr. Swan have shown, however, that this pheno- 
menon can be completely prevented by having a more 
perfect vacuum within the chamber, by heating the 
carbon to a high degree of incandescence during the 
process of expansion so as to drive out all the 
gaseous impurities occluded within it, and by having 
exceedingly good contacts between the carbon horse. 
shoe and its ra ps By the adoption of the 
Sprengel vacuum, by attending to the perfection of 
every detail of the construction, and, above all, by 
a special method of preparing his carbon, Mr. Swan 
has recently produced an incandescent lamp which is 
representedin Fig. 4, and which in ouropinion appears 
to be the most important step that has yet been made 
in the economical application of electricity to the pro- 
duction of small lights. This little instrument— 
which at first sight reminds one of some of the 
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beautiful apparatus employed by Mr. Crookes in his 
researches upon radiant matter—consists of a bulb 
or envelope of glass, which contains a circular loo 
of what, for want of a better term, we must call 
carbon wire, the two ends of which are electro-plated 
and soldered to two platinum wires, passing through 
the lower part of the envelope and terminating 
in two loops shown in the figure. In order to 
preventany possibility of air leaking into the envelope 
the platinum wires are coated with glass throughout 
their entire length, and this is fused to and therefore 
forms of the envelope which, having been 
exhausted by attachment to a Sprengel pump, is 
hermetically sealed, and the instrument is complete, 
What is, however, by far the most interesting 
feature of Mr. Swan's lamp, and it is that which more 
than anything else constitutes his discovery, is the 
production of a carbon so entirely altered in physical 
ics as to be to many intents and purposes 
& new substance altogether. The carbon loops, 








produced by a process which for very obvious 
reasons is not described in detail, are no thicker 
than a hair and are as hard and as elastic as a piece 
of watch-spring or tempered steel wire, and it is a 
curious fact that the longer and the hotter they are 
heated the harder do they become. This alteration 
of the physical nature of carbon will naturally recall 
to the memory of our readers the very beautiful 
experiments of Mr. Edison,* in which he was able 
to confer upon metals by a — of alternately 
heating and cooling in vacuo physical properties quite 
different to those appertaining to them in their 
normal condition. The carbon threads produced by 
Mr. Swan are perfectly homogeneous in structure, 
and within the lamp neither waste away nor deposit 
carbon on the envelope, nor does there appear to 
be in them any tendency to fracture, 

We very much regret that want of space will not 
permit us on the present occasion to refer to the 
concluding remarks of Mr. Swan’s lecture with the 
fulness they deserve, but we may briefly call atten- 
tion to the fact that the author combatted the idea 
that there need be any loss whatever in the extensive 
subdivison of the electric light by meavs of incan- 
descent lamps, quoting the authority of Faraday in 
support of his view, and stating that ‘the cost of 
raising to a certain degree of incandescence a longer 
or a shorter length of carbon, or of maintainin 
a ten candle light, or a hundred-candle light, will be 
exactly proportional to the light produced,” and on 
this principle he said it is possible to contemplate 
the economical production of an electric light as 
small as a rushlight. 

After making some interesting suggestions with 
respect to the method of arranging the circuits for 
the distribution of light from a central station over 
a large district, the author referred to the actual 
cost of lghting the lecture-room by gas and by 
twenty of his own lamps, which were in use during 
the latter part of the lecture. He stated that in 
order to produce the current by which the twenty 
lamps were rendered incandescent 120 cubic -feet of 
gas per hour was being consumed in the engine 
driving the machines, but that the usual lighting of 
the room was effected by 70 gas jets consuming 
about 200 cubic feet per hour, so that even in 
so small an installation and with by no means an 
economical motor, more illuminating power was 
indirectly obtained from gas burnt in the engine 
than was obtained from the much larger quantity of 

consumed at the burners, 

It would be impossible within the limits of one 
notice to do anything like justice to so interestin 
a subject as that which Mr. Swan so ably trea’ 
last weék at Newcastle, but we hope before long to 
have something more to say with res to his 
experiments and the development of his system, and 
while congratulating him on the success he has 
already achieved, we would express the hope that he 
will continue his most interesting experiments in 
the full anticipation of still more important results 
accruing therefrom, 





NOTES. 
Tue Swiss TRIANGULATION. 
‘THE measurements of the base-line, near Aarberg, 
for the geodetic triangulation of Switzerland, have 


been successfully accomplished under the direction | P 


of the Spanish general Ibanez. ‘The base has been 
measured twice over, and the first time it was found 
to be 2400.087 metres, while the.second time it was 
made ¥400.085 metres, the difference between the 
two results being “y | 2 millimetres. The locality 
of the base-line is the Sisselen road, at a place 
where, for a distance of about three miles, it is very 
straight and level. The apparatus —— in 
these operations is the invention of General Ibanez, 
Director of the Geographical Institute, Madrid, and 
has been courteously put at the disposal of the Swiss 
topographers. 


Tue Late Proressor RANKINE. 

We notice that Messrs. Charles Griffin and Co. 
have in preparation a volume which is to be dedi- 
cated to the memory of the late Professor W. J. 
Macquorn Rankine, and which is to contain a number 
of the professor’s valuable papers which are at pre- 
sent only to be found in the scattered volumes of 
Transactions of the various scientific societies and of 
the professional journals to which they were contri- 
buted. The volume, which will contain a portrait on 
steel, is also to include an introductory biographical 
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sketch the pen of Professor Tait, while it will 
be edited Mr. W. J. Millar, C.E., a former stu- 


dent and fripnd of Professor Rankine. Considering 
how deeply [Professor Rankine has left his mark on 
the scientific development of almost every branch 
of our profession this memorial volume is one which 
will be regarded with wide interest, while it is cer- . 
tainly one which all his former students will like to 
possess, 
An Exxectric Hamer. 

* The Siemens “ electric furnace” of last winter has 
now been vs lemented by an electric hammer, the 
invention of Messrs, Siemens and Halske, Berlin. 
The device consists of three hollow coils of insu- 
lated wire having a moveable core or rod of soft 
iron which is free to move up and down under the 
axial attraction of the coils when a current circu- 
lates in them, The central coil is traversed by a 
constant current which magnetises the rod or 
hammer, and the two extreme coils are traversed 
by alternating currents from a dynamo-electric 
machine in such a.manner that they alternately 
attract and repel the magnetic rod up and down so 
as to make it beat like a hammer. e range of 
blow is limited on one side by aspiral spring p 
within an elastic cushion. Of course a very great 
rapidity of action can be given to the hammer, while 


& | the arrangement is apparently applicable to working 


a rock-drill, 
STREET CLEANING. 

The art of street cleaning is one apparently little 
known or studied by many of our metropolitan 
parochial authorities. During the recent bad 
weather numbers of our main thoroughfares—and 
the Strand especially—have been in a most dis- 
graceful condition, and the attempts made to miti- 
gate the evil have been of the most paltry kind. 
Whatever may be the advantages—and it undoubt- 
edly has many—possessed by the wood pavement 
now being so generally used, that of affording a 
surface which drains readily is not one of them, 
Nearly all the wooden pavement hitherto laid, has 
greater or less inequality of surface, and in such 
weather as we have lately been suffering from, the 
various hollows simply became receptacles of 
extensive pools of liquid mud. To keep it in good 
order, wooden pavement requires pees j sweeping, 
and why it is not well oe is a mystery which it 
must be left to the parochial mind to solve. A few 
of the rotary brush machines drawn by horses would 
make a wonderful change in the condition of the 
Strand, for instance, without interfering with the 
traffic. If the parochial authorities do not consider 
the present mates cores machines all that could 
be desired, let them offer some inducement for the 
construction of other street-cleansing contrivances, 
and we will undertake to say that our engineers 
will not be long in supplying what is required. 


Tue Stevens Batrery. 

The celebrated Stevens battery has at ~~ 
terminated its career by being sold by auction. The 
original Stevens battery was conceived by Mr. 
Robert L. Stevens, in 1832, and its keel was laid in 
1843, his brothers J. C. and E. A. Stevens taking 

in the matter. The original design was, how- 
ever, eventually abandoned, and in 1854 the keel of 
the present vessel was laid. From that time to the 
resent about two millions of dollars have been 
spent in the construction of this battery—Mr. E. A. 
Stevens having at his death left one million dollara 
for its completion, and nearly the same sum havin 
been spent previously—but it was never finished, 
and there ap in fact, to be no likelihood 
whatever of its ever being completed before the 
class of vessels to which it belonged became com- 
yang out of date. During late years the battery 

been the subject of dispute in the law courts 
amongst the heirs of Mr. E. A. Stevens, and the 
dispute has led to the sale. The battery and its 
belongings were offered in ten lots, the chief lot 
comprising the hull, with engines and boilers on 
board, and the shed in which it is housed, being 
bought by Mr. W. E. Laimbeer, of New York, for 
55,000 do The other lots brought small sums, 
the total product of the sale being 62,790 dollars. 
The Stevens battery was to be 401 ft. long by 45 ft. - 
beam, and 22 ft. draught, the displacement being 
calculated at 6000 tons. Its progress has been 
often commented upon in this journal, and about 
nine years ago* we illustrated and described the 
engines constructed for it at the Delameter Iron 
Works, New York. 





* See ENGINEERING, vol. xxviii., page 287. 





* See ENGINEERING, vol. xii., page 251. 
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Tue Timber or TENNESSEE, 

The State of Tenessee possesses almost inexhaus- 
tible supplies of timber of valuable qualities. At 
an elevation of 4000 ft, above the sea are large 
forests of white pine, and hemlock attaining very 

proportions. The hemlock is much used for 
building pu as it makes admirable joists, 
rafters, &c. It is easily worked, is strong, and not 
liable to warp. Black walnut, wild cherry, and 
sugar maple abound, All these woods are ex- 
tensively employed in cabinet work and house 
fittings, the first named especially being a very 
favourite material for furniture, for which purpose 
it is largely exported to this country. Pitch pine 
is also very abundant, and grows to a great height 
and size, and although it does not equal the 
Georgia and Alabama pine, trunks 80 ft. high 
and 36in. in diameter near the butt are common, 
Its large size, great durability, and strength, render 
it especially suitable for heavy constructive Ya 
oses, and it is very largely used for car building. 
hite and yellow poplars are abundant, and these 
sometimes reach a diameter of 9 ft, This timber is 
soft, easily worked, and is very durable, and is used 
for cabinet work, and a variety of other purposes. 
White oak is probably the most plentiful of all the 
timber in the state; enormous quantities are cut 
down every year for railway — and staves, 
the latter being sent down to New Orleans for 
shipment, chiefly to France, where they are worked 

up into barrels, 

Tue “ Livapra.” 

We last week expressed the hope that the wishes 
of those on board the Livadia ao be fulfilled, 
viz,, that in crossing the Bay of Biscay she might 
meet with heavy weather, coupled of course with 
the hope that she would get safely through it. There 
can be little doubt that all these wishes have been 
fulfilled. The accounts which reach us tend rather 
to show, however, that a somewhat milder form of 
experience would have been more acceptable, The 
vessel took nearly three days to steam across the 
Bay from Brest to Ferrol, where she now is, She 
met with a tremendous sea on the bow, the waves 
of which have been estimated by a very experienced 
naval captain of the mercantile marine as 25 ft. 
high, Some on board the Livadia really thought 
she would be swamped, but asa matter of fact little 
water came over her except spray. Still she laboured 
heavily, the bow at times rising out of the water 
and then coming down on her flat bottom, striking 
the sea with a shock that it was almost thought 
would knock her bottom out. We do not hear 
anything in confirmation of the Zimes telegram, 
stating that a hole had been knocked in her by 
floating wreckage, but it may be that one of the 
fore compartments got filled with water and that 
the first impression was that a hole had been knocked 
in heras described. Perhaps now there has been 
time to examine the vessel it has been found that 
the leakage is due to straining arising from the 
shocks received as the flat bottom forward struck 
the water. It is satisfactory at any rate that the 
ship has arrived in safely after encountering a 
really severe storm in the Bay of Biscay. It is not 
likely that the vessel will leave Ferrol nearly so 
early as was at first anticipated. In the mean 
time she is an object of curiosity to the inhabitants. 


RaILway ACCIDENTS. 


The Board of Trade report on the Bleamoor 
Tunnel accident on the Midland Railway upon the 
19th of August, and with the circumstances of which 
our readers are familiar. The accident was caused by 
the Westinghouse brake, fitted on a fast passenger 
train, going on when in the Bleamoor tunnel, into 
which a second fast train was admitted, although 
the block system was supposed to be enforced, The 
collision was a slight one, thanks to the prompt 
action of the Westinghouse brake, with which the 
second train was also fitted. Apart from comment- 
ing on the gross neglect which caused the accident, 
namely, the admission of the second train before 
the first had cleared the tunnel,, Major-General 
Hutchinson points out that the stoppage of the 
train was due to the untrustworthiness of the air- 
pipe couplings, ‘‘ to which failing the Westinghouse 

Som had directed the attention of the officers 
of the Midland Railway Company, first in July, 
1878, and again on three other occasions.” Further 
comment on this “accident” is needless. On 
the 2nd of September upon the Cheshire Lines, 
near the Central Station, Manchester, a passenger 
train approaching the station left the rails, causin 

injury to 17 passengers, and the driver and guard o 





the train, as well as considerable damage to the 
rolling stock and road. The accident was caused by 
the driver entering the station at too high a speed, 
and trusting to his continuous brake to stop pro- 
perly. The curve where the train left the rails is a 
ve none one, and Major Marindin recommends 
limiting the speed to six miles an hour at this point 
until the curve has been increased from four to five 
chains radius. On the 18th of September a collision 
occurred on the St, Helen’s branch of the London 
and North-Western Railway, a nger train from 
St. Helen’s Junction to St. Helen’s station was run 
into by the tail end of a mineral train which had 
become separated by the fracture of a drawbar hook 
and ran down an incline of 1 in 81. 


A Marine Etecrric Lica. 

The frequency of collisions between ocean steam- 
ships and icebergs or other craft during dense fogs 
has called forth a special apparatus in America, 
similar to that devised by Dr. Siemens in this 
country, and used with so much success by the 
cable steamer Faraday. The American apparatus 
is the invention of Mr. Maxim, whose name is well- 
known in connexion with electric lighting; the 
Maxim lamp dividing public favour with the Brush 
light in that country. ‘The special Maxim machine 
for marine use resembles a Siemens machine placed 
on its beam ends, the electro-magnets being vertical 
and the revolving armature horizontal. ‘lhe pro- 
jector for throwing the penetrative beam of light 
into the atmosphere ahead of the ship consists of a 
flat cylindrical box of brass mounted on trunnions, 
so that it can be directed freely in all directions. 
The box has a strong glass front to allow the light 
to pass outwards. The lamp enclosed in the pro- 
jector is an ordinary Maxim lamp, feeding two 
vertical carbons so as to keep the arc in one place, 
To enable the operator to bring the arc exactly into 
the focus of the reflector, regulating screws are 

rovided by which the lamp can be shifted high or 
Ce and backward or forward. A special feature 
of the instrument is a small lens placed in the side 
of the reflector, which throws an inverted image of 
the carbon points on a ground glass screen, so that 
their position and behaviour may be observed with. 
out injury to the eyes of the operator from the 
excessive glare of the light. The silvered reflector 
is 18 in. in diameter and in the form of a parabola. 
The case of the apparatus, which is handsomely 
fashioned, is made water-tight, so that the ship- 
ment of a sea may not extinguish the light, and 
when it is desired to cut off all light in the imme- 
diate foreground, and illuminate only distant objects, 
such as an iceberg, ship, or landmark, a long funnel- 
like cap is fastened to the front of the box so 
as to emit only a slender beam. Mr. Maxim has 
also invented a smaller and cheaper form of the ap- 
paratus for use on land or river steamers, with all 
the movements of the larger ocean type, but having 
the glass front glazed in strips to prevent breakage 
due to expansion under the intense heat evolved 
from the arc. Either of these projectors, according 
to the Scientific American, will throw a beam of light 
strong enough to read by, at a distance of five miles 
- a clear night, and many hundred feet in a dense 
og. 


Tue Perit or Evectric Lamps. 
Not very long ago a person was instantaneously 
killed in chester by inadvertently touching the 


ex connexions of an electric lighting apparatus ; 
and the public doubts as to the safety of the new 
mode of lighting which the event created will pro- 
bably be reawakened by the news of the recent fatal 
accident on board the imperial yacht Livadia during 
her trial trip from the Clyde to Brest. It appears 
that on Saturday, the 16th inst., one of the stokers of 
the ship was asked to hold an electric lamp which 
was being swung up “. ht — stokehole. The 
man, being ignorant of the danger, gras the 
lamp by the brass rod which runs round it, ae the 
same time incautiously touched one of the bare wires 
which supply the electric current. By this act he 
interposed his body in the track of the powerful cur- 
rent which was, in part at least, diverted from arm 
to arm across his chest. The shock was sufficient 
to strike him down dead, all efforts to resuscitate 
him being ee Nor was the effect due to 
heart disease indu by the blow as is sometimes 
the case with comparatively slight shocks, for it 
was found next day that the tissues of his body had 
been disrupted to such a degree by the Frm Come 
that immediate burial was resorted to. There can 


therefore be no doubt that the electric current feed- 
ing an ordinarily powerful electric lamp of the 











Jablochkoff type such as is used in the Livadia, or 
the other tyes of Siemens, Lontio, Jamin, &., is 
quite capable of causing death to any person who ig 
unfortunate enough to coe into contact with itso as 
to “shunt” the current through any of ‘his vital 
organs, In passing from one hand to another the cur- 
rent is forced to traverse the breast and lungs, not to 
speak of the heart and spinal cord. For this reason it 
is absolutely n that great care should be exer- 
cised in handling electric lamps as they are at 
present constructed. Indeed it should be made a 
rule that these apparatus should never be entrusted 
to any unskilled person whatever. There is no 
danger at all short of actual touching with two dis- 
tinct parts of the body in such a manner as to 
discharge the current between them; but a person 
ignorant of the action of the lamp may commit this 
blunder at any moment, for electricity is invisible 
and there is no sign to be seen of the deadly and 
subtle power which may be lurking in the metal- 
work. Something more than care on the part of 
those using the electric light would seem, however, 
to be necessary. There is room for reform in the 
construction of electric lamps. Hitherto the atten. 
tion of inventors has been chiefly directed to the 
proper working of their devices and the insurance of 
a brilliant light; but henceforth some regard will 
probably be paid to the safety of their apparatus. 
Bare wires and terminals ought to be abolished, or 
at any rate guarded from accidental touch, and 
electric lanterns made as harmless as ordinary oil 
and gas lamps. 


Tue ‘** Tres” BAROMETER. 


The Zimes, on October 25th, commenced the pub- 
lication of a diagram, giving the indications, at 
intervals of two hours, of Jordan’s glycerine baro- 
meter erected at the office, ‘the readings being 
corrected for temperature and reduced to sea level.” 
A description of the instrument accompanies the 
first diagram, but not a word of explanation is given 
as to how the correction for temperature and the 
reduction to sea level are effected. The description 
is substantially the same as that already given in 
the Proceedings of the Royal Society. One of these 
instruments has been erected in the Kew Observa- 
torr another in the museum at Jermyn-street, and 
a third at South Kensington. Thus, within very 
small distances of each other, there are now four 
of these barometers, and they ought at least soon 
to yield data capable of proving in what respects 
they are ‘‘ suited for practical use at meteorological 
stations, at sea-ports, and in collieries.” We do not 
attach much weight to the assertion of the Times 
that we know very little about the vibrations of 
atmospheric pressure owing to the minute scale of 
the mercurial barometer. A single fact is worth 
any amount of such talk. It has yet to be shown 
that the glycerine barometer can claim anything 
like the accuracy and certainty of indication that the 
mercurial barometer attains. Great things were 
ma from the water barometer, but it has 
ong been put hors de combat. Mr. Jordan claims 
to have solved the problem of the long-range 
barometer, by means of pure glycerine, which has 
specific gravity 1.26, boiling point 440 deg. Fahr., 
and a very low congealing point. The mean height 
of the glycerine column is 27 ft. at the sea level. 
This fluid absorbs moisture, and to prevent this 
tendency its surface in the barometer cistern is 
covered with a layer of heavy petroleum oil. The 
tube is an ordinary gas-pipe, furnished at the top 
with a gun-metal socket, into which is cemented a 
glass tube 4 ft. long, having an inside diameter of 
lin. The upper end of this tube is formed into a 
cup, fitted at its neck with an india-rubber stopper. 
The fluctuations of the column are read off on brass 
scales placed on either side of the tube, and fitted 
with indices and verniers moved by milled heads. 
The scale on the right-hand side is divided into 
inches and tenths from the level of the liquid in the 
cistern ; that on the left shows equivalent values of 
a column of mercury. A copper cistern, tinned 
inside, is fitted with a screwed cover, through a hole 
in which the air has access, while cotton wool is 
used for filtering out dust. The glycerine, coloured 
red by aniline, and heated to a temperature of 
100 deg. Fahr. to render it limpid,.is poured into 
the cistern. By means of an air-pump connected 
to the top of the tube, the air is exhausted, and the 
liquid is raised therein by atmospheric pressure. 

e plug of the cistern is then screwed in its place 
to support the column, and the air admitted at the 
top. Bafficient glycerine to fill the tube being 
poured in from above, the india-rubber stopper is 
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inserted. The instrument is now allowed to rest 
until all traces of air in the liquid have ascended to 
the top. Then the tube is final ly filled up with 
glycerine, and the screw plug in the cistern bein, 
withdrawn, the column gradually falls until balan 
by the pressure of the ares Some glycerine 
over the stopper, with a plate glass cover on the 
top to keep out the dust, hermetically seals the 
vacuum. 

Txomson’s Compass. 

The Russian imperial yacht Livadia has been 
fitted with two of Sir William Thomson’s newest 
patent compasses. This instrument, which has been 
well called the com of the future, is chiefly 
distinguished from all other compasses by the form 
of the card and the devices employed for correctin 
the various errors due to iron ships. The ca 
consists of a central aluminum boss and an outer 
aluminum ring laced together by fine silk cords. 
Eight small wire magnete are threaded into the 
cords parallel to each other; four on each side of 
the boss. The points and degrees of azimuth are 
engraved on a rim of paper running round the ring. 
This arrangement gives a very light mobile card ; 
its weight being only a twentieth of the ordinary 
compass card, and its promptness to indicate a 
change of course is therefore very great. The 
different kinds of error dune to the magnetism of 
the iron ship are corrected by iron bars variously 
adjusted round the needle. But in addition to these 
improvements, the level position of the bowl is 
secured by the use of knife edges instead of journals 
for supporting the gimbals, a condition of especial 
importance in taking azimuths, Moreover, the 
vibrations of the bowl are advantageously damped 
by a pool of castor oil placed under the bowl. For 
taking bearings, whether of sun or stars, lighthouses, 
or landmarks, a new azimuth instrument of Sir 
William’s invention is provided with the compass ; 
and by means of an adjustable deflector, of very 
simple construction and easy manipulation, a ship 
is able to determine the error of her compass 
according to the principle enunciated by Sir E. 
Sabine, whether at sea or in harbour, without 
the aid of sights taken of the heavenly bodies or 
marks on the shore. Indeed those ships of the 
Clyde which are fitted with Thomson’s compass and 
detiector, now proceed to sea without requiring to 
“swing” in the Gareloch to find their error, and 
thus a day of the voyage is practically saved. The 
most recent improvement of the compass is, how- 
ever, the ‘‘spring ring” to prevent the jar of a 
steamer’s engines, or the shock of a man-of-war’s 
gun practice affecting the card. This is an oo owt 
tant feature from a naval point of view and will be 
welcome to the Admiralty, who are reported to 
desire such a safeguard. The compass was 
formerly suspended from its standards by india- 
rubber loops, but these were found to decay in hot 
climates, and a ring made of a single steel wire 
wound spirally several times backwards and for- 
wards round an iron core, so as to make a round 
hoop of steel rope, has been found very much 
superior, The Livadia is one of the first vessels to 
utilise the spring ring pattern. The success of 
Thomson’s compass has been remarkable, for we 


understand that over 500 of them have already been | Prepare 


made by Mr. Whyte of Glasgow, and introduced 
into the steamships of all the principal maritime 
nations. 





PATENTS. 
To THE Epr1oz oF ENGINEERING. 

Str,—I heartily agree with Mr. Tweddell that the thanks 
of those interested in patents are due to you for your 
Illustrated Patent List. But private enterprise having now 
supplied Patent Office shortcomings I would suggest that 
as so much more is wanted the petition he proposes s 
be for something further, say for instance : 

1. That the library should be kept open until 10 p.m. at 
any rate twice a week. 2. That two sets of indexes and 
two sets of specifications should be kept for use instead of 
one. 3. That the office should issue the rules and regula- 
tions in an intelligible form, with instructions for filling up 
the various forms, fac-similes of which should be given. 

Mr. Tweddell must indeed be easily satisfied to think the 
existing Patent Law faulty only from not being carried 
out. From the patent agent’s and lawyer’s point of view 
the existing law is, I can quite understand, excellent. From 
the inventor’s point of view it could scarcely be less satis- 
factory. I am, Sir, your obedient servant, 

W. H. Norrucort. 
Hatcham Iron Works, S.E., October 25, 1880. 





ont ae ee a 
™R,—I feel sure + man: ike m » agree 
heartily with Mr. Ralph Hart l, in feeling strongly 


that ‘‘ poor inventors” should not have to depend on your 





great goodness for the power to see intelli 


ments of patents as they are granted ; for 
pith of the matter, as in many cases abridgments without 
illustrations are simply not intelligible and therefore 
utterly useless. 

I feel sure that if you will adopt Mr. Tweddell’s sugges- 
tions and aid us in petitioning Government to spend some 
small portion of the large income derived from patentees 
in gi this ll modicum of justice, such a 


Teuicl ashing puatlltee Se anapeal ape 
as working committee to prepare a petiti 

the matter through, it might Tiel the 

with your valuable aid, success would then be half assured 


poiut 
carry 


No one knows better than Mr. Tweddell that ‘‘ pressure’’ 
cannot be “‘ got up’’ in the ‘‘ mains” without means, and if 
some small fund is uired to aid in working out the 
details of this matter I shall be glad to send 51. as a con- 
tribution to any subscription whivh may be raised to 
further this object. Yours truly, 


ARTHUR PaGet. 
Loughborough, October 27, 1880. 





LOCOMOTIVE FIREBOXES. 
To THE EpITor oF ENGINEERING. 

S1r,—I have no desire to te 
merits of the locomotive boiler adopted A for his 
new s engine, still Iconsider that I should be want- 
ing in respect were I to by the letter of Mr. Joseph J. 
Tyrrell, who has so kindly referred to the late Mr. William i 
Stubbs, locomotive foreman at the Midland Railway, 
Lincoln, whose acquaintance I had the pleasure of making 
some five or six and twenty years ago, retaining the same 
up to his decease. 

The late Mr. Robert Robey and a were partners as 
agricultural engineers in the city of Lincoln, and the firm 
was well known at the time, referred to as Messrs. Robey and 
Scott ; it was then that Mr. William Stubbs submitted to 
us his improved boiler, which he had brag —— for 
locomotives and portable engines. ‘‘ This boiler the 
water bey of firebox carried down at the sides and across 
the bottom forming an ash-pan,’”’ having attached in front 
the eras dam; door common to all icultural 
engines. r. Webb may, however, have been the first in 
Crewe to make the so- 


ied inperse boiler for the goods 
a the property of the don and North-Western 
ailway. 


The locomotive built at Derby upon the principles of Mr. 

William Stubbs’ invention, and seen, as stated by Mr. 

Tyrrell in = issue of October 20, will no doubt con- 

vince Mr. 

of twenty years, ee of what was done b 

Robey Scott in adopting the said boiler to 
— engines at least twenty-five years ago. 
lige, 


the 


Messrs. 
eir make 


of 
place in your next issue will 
ob Yours truly, 
George L. Scorr. 
46, Lancaster Avenue, Fennell-street, 
Manchester, Oct. 27, 1880. 


To THz EpIToR or ENGINEERING. 
S1z,—Your correspondent ‘‘ Veritas” must have known 
something of me, and for the remainder he seems to have 
wn upon his i ination ; with some little corrections 
his communication might then not belie his name. In the 
first place nearly one-third of the Darli m Works was 
built yas we J under my supervision. Now with regard 
to the underhung firebox, the instructions, whatever they 
were, were given to me within the four walls of my office at 
Darlington. Now I am quite sure I never mentioned 
what these instructions were, and I am also as certain Mr. 
Bouch would not mention them to any one, and least of all 
others to ‘‘ Veritas’ himself. My first step does not quite 
agree with his statement, for I had a model made and 
having satisfied myself that the scheme was practical, I 
next gave it into the hands of some of my subordinates to 
a drawing. Now it occurs to me the new works 
at that time were in‘a,very unfinished state, and we were not 
in a position to make the box, and so the drawings would 


our kindly giving this a 





be sent up to Shildon, and in all probability, unless 
requested by Mr. Bouch, I would not see the until 
it came down to Darlington. Now had it been built at 


Darli m, it would have been under my supervision. 
When I first read the letter in last issue I had no 
intention ~— to reply. could ees yey t 
the pages of your paper was no pi r perso) 
jealousies to be di , but it afterwards occurred to me 
that ‘‘ Veritas’ himself could if he would supply some 
information as to the flat-topped fireboxes asked for in your 
columns and others. This originated within the four 
of Mr. Bouch’s office at Darl nm, and the drawing and 
first box were made at Shildon. Now if “ Veritas’ 
would give us the date of this drawing it would settle 
the point so far back as that, and also give us his 
experience with it; that experience would I know be very 
valuable to the profession. At thesame time he could give 
the exact date that the first motion plates were detac 
from the boiler and the boiler allowed to slide on the top of 
the angle irons attached thereto; this also originated in 
Mr. Bouch’s office, and was first carried out at Shildon. 
If any one else had gone into the question previously there 
would then be a definite date to refer to. It was new to us, 
and a valuable improvement; we had had some very 
narrow escapes from explosion through the l e from the 
old way of fastening the stays. I have seen the boiler plate 
worn so thin asa sixteenth of an inch next the a the 
however it held together. We were 


wo was, 


castle, under my supervision ; i 
in design, and amongst ot’ 





‘ brid 
y this is the | boile: 


forward, and | th 


ebb-that he has been anticipated upwards | s)inded 


— { 
mineral engines built at R. Stephenson’s works, at New- | in 


slide, a plate was rivetted to the underside to prevent the 
r g any harm. They were long boi but. if 
short the stays are, I believe, best cut off clear of the 
boiler. These nga were all intended to have the water- 
space ash-pan, . Bouch havi iven me definite 
instructions to have them made so. ieve I was influen- 
tial in inducing him to abandon that. They had steam 
d his reversing screw, 4. ¢., a screw cut on 

tapering to both ends, so that the notch bar of 
the reversing lever just followed the curve, and fitted into 
can) fo 
‘ora 0 loors, 

me georty Prwethen Fol, although I eel him to have 
but he very wisely did not 


. | stating we would have some experience with the one 


po | ~ Tangy first. Sonvte Some after that he 
ve more engines ; ese were built at 
Messrs. R. and W. Hawthorn’s works at Newcastle, also 
under my supervision, and all had the flat-topped boxes, 
and better wearing boxes I never saw; for many years 
Sho never port nowae Bad 9. geteh on, nap o-snedhalae is- 
tube-plate or sunken crown, and always steamed 

well, the box tops keeping quite clear of fur. 

I have made my letter much longer than I intended to 
do, and scarely know whether you will insert it; but if 
you do, whatever the reply, if any of ‘‘ Veritas,” if it is 
personal, I shall pass it by—but if any facts occur in it 
Magn aries 08 Deen ang eam I shall do so. 

I cannot however (si . Bouch’s name has been 
mentioned), conclude without paying a tribute to his 
memory, as a just, kind, and ps erate , and one 
upon whom a suggestion, if of any value, was never thrown 
away. I believe he was one of the first locomotive super- 
intendents to try steel tyres, and after some experience 
adopting them extensively, notwithstanding the excessively 
long price he had to pay, now a quarter of a century ago. 

SamuEL HANNAH. 





BOILER INSPECTION, 
To THE EpiToR oF ENGINEERING. 

Str,—As Mr. McDougall has avoided giving a direct 
reply on the point raised in your article on boiler inspection 
oye you will allow me, as his immediate predecessor in 

he office of Chief Engineer of the Setter denen and 
Steam Power Company, to state that during the whole of 
the time I was connected with that company, and, in 
from its very commencement, in 1859, up to the end of 
1878, we did ‘‘ consider that our inspections of the boilers 
ins by us were sufficient to warrant the owners of 
those boilers in dispensing with other skilled inspection.’ 

That we were justified in holding this opinion is, I think 

roved by the-fact that during the period 
to the rate of explosion among the boilers insured 
was og in 5197, and many a, Sone i sasigags gE 4) 
possibly have been preven y inspection. loubt i 
even the much-vaunted Steam Users’ Association can show 
a better result, and it must be remembered that the few 
boilers ay by that Association are for the most 
vot ue ed boilers working under exceptionally favourable 
conditions, 

While I maintain that boiler insurance, if carried out on 
what may be called legitimate principles, must be and is a 
benefit to the public, it must not be supposed that I am 
attempting to justify the insurance of such boilers as those 
at W: n the con , I declined to insure these 
very boilers in November, 1878, and the evidence given at 
the inquest did not prove to my mind that their condition 
had been materially improved subsequently to that date. 
Ican = regret that by accepting the boilers for insur- 

cD has given such good grounds for the 
in Mr. Traill’s report. 
T remain, Sir,'your obedient servant, 
R. Cuaruzs LoneRipan. 
Knutsford, Oct. 27, 1880. 





TORPEDO BOATS. 
To THE EpIToR OF ENGINEERING. 
Srr,—In my remarks in your issue of 15th inst. on 
Messrs. Thornycroft’s torpedo boat, I ought to have 
stated that ‘‘ about 60 to 70 per cent. more power is 
developed in the large cylinder than in the small one,” 
(instead of 50 per cent.). 

In mye Ae your correspondent ‘‘ Steam Jacket,’’ I beg 
to say, that instead of considering the steam jacket to be 
‘generally almost useless,’’ both theory and experience 
have long since taught me that it is a most essential 
adjunct to all steam engines that are required to work 
economically. In a very number of engines, however, 
the jacket is applied in such a manner as to be nearly or 
quite useless, on account of faulty construction or working ; 
hardly two cases are ever alike, each requires special treat- 
ment, the details of which I could, obviously, not enter 
upon in the limited space of a letter. 

Yours truly, 
W. ScHbnHEYDER. 

London, Oct. 27, 1880. 





FRICTION DYNAMOMETERS. 
To THE EDITOR oF ENGINEERING. 
S1n,—The article headed ‘‘ Friction Dynamometers’’ in 
your issue of Friday last, October 22, at page 354, affords 
an instance of what may believed to be quite independent 
invention of the same thing, nearly simultaneously, by 





had peculiarities 
kiss tas holler cas alicoel by 





different . Acopy of o> Friday the 
22nd e its appearance on y womning inet, the 
28rd, in the Glasgow Philosophical Society’s tion of 
Gas, Electricity, &c., just at a time when ents were 
a ro er on pr Pompey yb air - ine for the official test- 
e ‘ormance, its power measured 

a friction dynamometer or ergometer, which had been 
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ps jhe es fs and which is, in all important wae dara lity. =f ag ground Horses.”” The Geemiee on tn fiend Cnn, 


model by me some years ago, , , 
or essential characters and identical with 
the one you describe as invented . Carpentier. Another 
meter of this same new kind was, at the same time, 
fitted in the Exhibition, and had undergone a prelimi- 
nary the day before for measuring the power of an 
Otto silent gas engine understood to be of about from 8 to 12 
wer. I need not at present send you further 
partic or draw of these two .ergometers, use 
i escription you have given of the 
Carpentier show his to be in so close 
agreement with my own as to render that just now 
“'Gome years ago, though I have not happened to 
me ago, thoug ve ppen preserve 
the exact date, I cons a small working model of 
the apparatus, and I then showed it from year to year in 
my lectures in Stacgey Univesity to my classes of civil 
engineering and mechanics. Also, more definitely, I have 
to say oe ty in een, 1879, Mr. James 
Thomson , in lecturing to my engineering class in 
my stead, during a short period of my absence, exhibited to 
the class my ergometer in action actually measuring the 
power of the very interesting old Stirling’s air engine 
model, which for —s like half a century has belonged 
to the apparatus of the natural a professorship in 
this university. I think I may thus claim to have had this 
ergometer, or dynamometer, in public use in the month of 
November, 1879 ; and to have exhibited it in action publicly 
tothe students of the engineering class several years ; 
and I may ao ies agin 10 merece many < er 
persons without secrecy duri sev years past. 

I wish farther to say that in order to obviate an evil 
found liable in some circumstance to arise in the action of 
this ergometer, through the generation of back and forward 
rotational oscillations in pulley jointly with up 
and down oscillations in the two weights, or in some worse 
cases even of troublesome jerks in these moving things, 
I have devised and tried in action, with success for so far, 
a regulator for preventing such oscillations or jerks. I 
have shown this in action publicly in the Gas Exhibition 
to jurors and others within the last few days. On some other 
occasion I may send to you a fuller account of this regu- 
lator ; but, in the mean time, I may say that its principle 
consists in introducing what is equivalent to adding inertia 
without adding weight to the lighter of the two weights 
of the meter. The inertia is applied by connecting a 
small finely pivotted flywheel to the lighter weight, so 
that the — revolves forward and backward with a 
varying velocity always seees to the downward or 
wpoaed velocity of the lighter weight. Inertia accompany- 
ing the motion of the heavier weight I judge by theory 
co by experiments so far as experiments have gone, 
is injurious as to attainment of steady action in the ergo- 
meter ; and unfortunately the loose drum introduces inertia 
injuriously in this way. But, on the other hand, inertia 
accompanying this motion of the lighter weight I judge 
by to be very beneficial ; and my practical trials, 80 
far as they have fone, seem to confirm this theoretical 
view, and to show inertia introduced in that way to be very 
remarkably beneficial in producing steady action without 
entailing any vitiating conditions. 

I may add that on yesterday and to-day, Monday and 
Tuesday, the 25th and 26th, official experiments for testing 
the Otto silent gas engine have been made by the jury in 
the Exhibition, and that the new ergometer fitted up for 
that engine has been — well. It has been measur- 
ing, apparently very , about 9 horse power of 33,000 
foot-pounds per minute. of the improvements most to 
be wished for would be some better way of managing the 
application of the water for prevention of too much heating 
in the friction drum, and its rubbing rope or ropes. The 
drum, of course, gets considerably heated, and sudden 
variations in the frictional resistance are, ina troublesome 
degree, apt to arise in connexion with slight changes in the 


application or penetration of the water. This is a well- 
known difficulty very often accompanying the use of friction 
dynamometers or meters, and improvements in means 


for obviating or abating it would be very desirable. In 

the experimental tests of amen J and to-day it taxed 

severely the prep wers of the new ergometer. 
AMES 


OMBSON, 
Professor of Civil Engineering and 
Mechanics in the University of 


Glasgow. 
The University, Glasgow, October 26, 1880. 





COTTON B&LTING. 

To tHe EpiTor or ENGINEERING. 
Srr,—The subject of driving belts is an important one, 
light which may be thrown on the comparative 
merits between cotton and leather driving bands must be 
interesting to all users of machinery, and especially so to 
those who are more or less responsible for the proper 
performance of the machinery erected by them. Your 


article on the subject, under the head of “* Notes,’’ in last} gen 


week's number, will t fore interest a t proportion 
of your readers. Lest, however, it should give a rather 
erroneous impression in favour of cocton belts to the dis- 
advantage of leather, allow me to csll your attention to 
what seems to me an unfair comparison. 

From the low tensile strain given to the leather belts, it 
is evident that the comparison is being made between the 
highly manufactured cotton belt and the crudest form of 
leather belt, viz., the ‘‘ single,”” which is com of strips 
of hide stitched together at intervals of a few feet. Whereas 
it should have been com to the latest form of manu- 
factured light double, in which i there are no 
joints, and if a 

as 





perfectly as can be desired of 


and 


runs straig 
belt. It has certainly one great merit over cotton, that of 


ends be properly united by butt fastener:, | d 





WINSTANLEY’'S RADIOGRAPH. 
To Tue Eprror oF ENGINEERING. 
Srr,—With reference to the curious phenomenon men- 
tioned in your description of Mr. Wins "s recording 
radiograph, ‘‘ that a little before midnight there is always a 
slight rise of the index arm of the instrament (attaining a 
maximum at twelve o’clock) after which the curve returns 
to and follows the zero line,” and which in Mr. Win- 
’s opinion “‘ indicates that there is a maximum of 
solar radiation at midnight; I would suggest that the 
result may be caused by equal and opposite curvilinear 
solar rays, due to refraction, impinging on each other in 
the neighbourhood of the great circle that contains the 
nadir and the polar axes at midnight. 
I am, Sir, your obedient servant, 
J.T. B., B.E. 





NOTES FROM THE SOUTH-WEST. 

Harris’s Navigation Pit,—This colliery is being worked 
in an energetic manner. An average outpnt of 400 tons 
daily is now maintained, and one day lately 800 trams, or 
650 tons of coal were brought to . 

Pontypridd and Caerphilly Railway.—On Thursday 
the workmen employed in boring for a foundation for a 
bridge over the Taff, below Pontypridd, for this railway, 
struck rock at a depth of 14 yards. 


Pembroke Dock.—The Lords of the Admiralty and suite 
of whom there were ent the Earl of Northbrook, Lord 
John Hay, Mr. T. Brassey, M.P., Colonel Paisley, R.E., 
director. of works, Mr. Shaw evre, secretary, &c., 
arrived at Pembroke Dock from Devonport on Friday 
morning, on board the Enchantress. Shortly before noon 
their lordships landed at the dockyard under a salute of 
19 gans and accompanied the chief officials of the 
establishment proceeded to make their annual inspection, 
visiting the principal workshops, the praving , &. 

afterwards proceeded in the steam launch to 


Their lordshi Pp 
the pier, Hobbs’ Points, and visited the huge turret ship 
Ajax, now a) ordships then 


returned to t tertained at luncheon 
by Captain Parkin at his official residence. 

Cardiff.—The aspect of business daring the week just 
ended has again been brisk. Prices of steam coal are well 
maintained, a few descriptions in special demand even 
showing an advance. The house coal department, while 
fairly busy, does not display a commensurate increase of 
activity, and prices are without much alteration. Iron 
shipments do not exhibit much improvement in quantity. 
Iron ore is still depressed, and the recorded evince no 
disposition on the of buyers to make heavy purchases. 
Last week’s coal shipments amounted to 99,700 tons as 
compared with 108, tons the previous week. The 
exports also comprised 1926 tons of iron, &c., 3321 tons of 
fuel, and 1320 tons of coke. The imports last week 
included 8454 tons of iron ore from Bilbao and 1899 tons 
from other sources. 


Newport.—The iron works are going on fairly well, the 
orders for steel being numerous, but iron is in but indif- 
ferent request. No improvement is to be noted in the 
demand for tin-plates. In iron ore stocks keep large, and 
in the present moderate state of the iron e it cannot 
be expected that any great demand for further supplies 
will manifest itself for the present. Last week’s imports 
comprised 11,158 tons of iron ore from Bilbao, and 2754 
tons from Mediterranean and other scources. 


Bristol Docks.—There has been a conference of the 
committee and directors of the three docks—Bristol, Avon- 
mouth, and Portishead, at the Merchants’ Hall, by permis- 
sion of Master of the Society, with a view to an 
agreement for an equalisation of tariffs, but nothing 
definite was arrived at owing to the representatives of the 
Portishead Dock gg enter into the matter under 
present circumstances. e other two concerns were 
willing to discuss the subject. 

Bridgewater.—The Town Council having applied to the 

Government rd for permission to borrow a farther 
sum of 70001. (making in all 40,0001.) for the completion of 
the water works undertaking, an official inquiry been 
appointed i the estimate being so largely 
exceeded, to be conducted by one of the Board’s inspectors. 


South Wales Institute of Engineers. — The ordinary 
meeting of this Institute was held at the Royal 
otel, Cardiff, on Thursday the 21st, when the President, 
Mr. Me. Murtrie (Radstock) occupied the chair. The 
— of the desirability or otherwise of applying for a 
yal Charter of I en wal Sneed, ck the 
eral expression of opinion seemed to be in favour of 
such an application — The matter was, however, 
deferred for future co tion. Mr. Humble’s paper on 
“Safety Hooks and Safety Cages,’’ and a paper by the 
secretary, (Mr. Hort. Huxham), on a similar subject, were 
discussed at great length, when Mr. W. H. Massey, who 
joined in the discussion, advised the colliery managers of 
uth Wales to be careful about adopting “ patent safe 
hooks”’ of any kind, and he pointed out that where suc 
hooks were tiful, as in the North of England so were 
over-winds, but that where hooks were not generally in use, 
as in South Wales, over-winds were very scarce. A 
on “ Diving and Diving ’? was gone into, and the 
iscussion adjourned; and two new papers were read at 


roaching letion. Thei 
p dedhaeel. eal wéie én tal 





this meeting; one by Mr. Thomas este ae tn 
Ironstone of ‘Mine’ of the Northern Outerop of the th 





interesting paper on the “‘ Bristol Coalfield”’ x 
gene ie members afterwards dined together af the 


Trade at Swansea.—-The export trade for the past week 
has suffered from want of tonnage. Prices of al! deseri 
tions of steam coal remain as flat as ever. Iron is a little 
steadier, it being thought that the minimum price has been 
reached, and that buyers who have been holding back will 
now come forward with orders. From 5l. to 51. 5s. 
ton is quoted free on board in Welsh for new iron rails, 
while old rails are offered at about 31. per ton. No demand 
prevails for scrap. Steel rails are in fair demand at about 
61. to 61. 5s. per ton. Several contracts have been 
secured by some of the local works. 


a Clydach iene is eee hey my by Vale 
ilway Company contemplates a railway up the Clydach 
Valley. This valley is situated between the a 
and the Rhondda Valleys, and the proj railway has 
been talked of for some rs the coal lyin 

under Clydach and the neighbour’ has not been touched. 
the nearest coal pits being the Messrs. Nixon’s Mountain 
Ash, and the Messrs. G k’s Mountain Ash. 


Swansea Harbour Trust. — The Swansea Harbour 
Trustees have decided to accept certain arrangements made 
by the East Dock committee with the contractor, with the 
view of hastening on that work. The main provisions of the 
agreement are that the dock and basin are to be completed 
by the 20th of October next, in consideration of a bonus 

80001. ; also the new east pier and entrance down to low. 
water mark for a further payment of 30001. If the dock 
be not completed at that date, the contractor will forfeit 
1001. a day for the whole work, or 501. for one portion. If 
the work be not completed before February 20, 1882, the 


sum forfeited will be increased to 2501. per day. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
A Short Strike.—After a strike, lasting only seven days, 
the 700 hands employed by the Phoenix Bessemer Com- 
pany, near Rotherham, have resumed work at a reduction 
of 10 per cent. in their wages. 


Introduction of Tramways into York.—Major-General 
Hutchinson (the Government inspector) yesterday officially 
travelled over a line of tramway which has recently been 
laid in York, preparatory to the o oy | of the line. The 
termini of the line are at Castle Mills ridge and Falford, 
the two being about 24 miles apart. A couple of cara 
were used fur the purposes of the inspection, one being 
drawn by a couple of horses, and the other having steam 
as seaeiing power. The latter along noiselessly, 
and it is thought will be adopted. 

Extension of Bradford.—The Bradford Town Council 
have resolved to seek Parliamentary powers respecting 
water works, and also for the extension and enlargement 
of the boundary of the borough. 


North-Eastern Railway Company.—The local authori- 
ties of Goole and Selby have asked this company for addi- 
tional railway accommodation by effecting a junction 
between the Selby and Doncaster and Goole and Wakefield 
lines, near Hensall. The directors of the company decline 
to accede to the request. 


Hull Dock Company and the Proposed New Dock.—It is 
stated that the directors of the Hull Dock Company have 
unanimously agreed not to make the proposed new dock ; 
the — for the construction of which were ted in 
the Hull and ley Railway and Dock Bill, and the 
option of making which was given to the Dock Company. 

New Reservoir at Dewsbury.—On Thursday Alderman 
Greenwood, chairman of the Dewsbury and Heckmondwike 
Water Board, turned on water into the new reservoir at 
Whitley, which has been completed under the superin- 
tendence of Messrs. Bateman, Hill, and Bateman, civil 
engineers, London and Manchester. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change at Middlesbrough. The 
market, however, was not so firm as it was last week. 
Messrs. Co., the warrant storekeepers here, had 
in stock 107,496 tons of Cleveland pig iron which was an 
increase of 2906 tons on the previous Tuesday. At Glasgow 
the stock stood at 475,160 tons. No. 3 Cleveland pig was 
quoted 39s. 6d. per ton for prompt delivery. The market 
was in a very unsettled state at the beginning, and the 
small amount of business which was transacted was chiefly 
confined to merchants. This was due mainly to the flactua- 
tions which have characterised the Glasgow market, which 
under present circumstances Middlesbrough always follows. 
It is probable that the day is not far tant when this 
state of things will bereversed. Itis a great anomaly that 
the largest iron-making district in the world should not 
take the lead as far as the metal markets are concerned. 
Towards the close of the market parcels were disposed of to 
consumers atthe quotation we have named. There is & 
difference of opinion as to the early future of the Cleveland 
pig iron trade. ile makers are of opinion that business 
ill improve there are people who look ahead, and who 
that with such an enormous make as we now have 

in this district itis impossible that there will be any con- 
siderable rise in prices unless there came some extraordi- 
nary demand during the next few months which is 


altogether unanticipated. 
The Finished Iron Trade.—Throughout the North of 
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England there continues a great amount of activity in 
this industry, and prices are maintained. Ship tes 
are quoted 61. 12s. 6d. to 6/. 15s. per ton, boiler: plates 
71. 12s. 6d., angles 51. 17s. 6d., common bars 51. 10s., iron 
rails 51. 7s. 6d., and puddled bars 31. 15s., all less 24 per 
cent. commission. 

Engineering and Shipbuilding.—On the Tyne, Wear, 
and Tees there is still a large amount of work on hand. 
As the bad weather is > u us, operations at 
the shipyards are retarded. engineering is in a 
fair condition, and marine builders are busy. 

The Coal and Coke Trades.—All kinds of fuel are in 
better request. Coal is 6d. ton dearer than it was last 
week. At tbe collieries in Durham and Northumberland 
work is more regular, and the output is larger. The same 
remarks apply to the coke ovens. 


Cleveland Steel.—Messrs. Thomas and Gilchrist have 
had their efforts crowned with success at Messrs. Bolckow, 
Vaughan, and Co.’s Eston Steel Works, Middlesbrough. 
As our readers are aware, Messrs. Bolckow, Vaughan, and 
Co., who were the largest steel rail makers in the world, 
have been nearly doubling the capacity of their Eston 
Works. And what is more important, they have been 
erecting some 15-ton Bessemer converters in which to make 
steel from Cleveland iron by the Thomas-Gilchrist process. 
On this large and practical scale these huge converters 
have been making steel, and the results have been most 
entieinatoe, An analysis has shown that while the Barrow 
hematite old rails recently taken up by the North-Eastern 
Railway Company at the Shildon Tunnel contained .08 per 
cent., the Cleveland steel rails only contain .06 per cent. of 

hosphorus. It now only remains for Messrs. Bolckow, 
aughan, and Co. to prove ona large scale that the new 
method is a commercial success. 





FOREIGN AND COLONIAL NOTES. 

Railways in Mexico.—The first section of the Matamoras 
Railway, from Puebla to Cholulat, was opened September 16. 
On the Guaymas and Hermosillo Railway 100 labourers 
are employed. The State Government of Guerrero has 
been authorised to build a line from Acapulco to Mexico. 
Six ships loaded with sleepers, rails, and locomotives, are 
due at Minatitlan with supplics for the Tehuantepec Rail- 
way Company. Work on the Matamoras and Monterey 
Railway is expected to begin soon. The grantees of the 
Central Railway have notified the Department of Public 
Works of the arrival at Vera Cruz of a cargo of materials, 
tools, &c., for the construction of the line. They also 
inform the department of the purchase made bs them of 
the Celayo and Leon section, which is to be united to the 
track line. They further state that they have concluded a 
contract for the immediate delivery of 200,000 cross-ties 
(codar and oak) ; that they have bought a piece of ground, 
where they propose to build the depdt, workshops, engine- 
houses, &c. ; that the first ca of steel rails (out of 
15,000 tons bought in England) is now proceeding to Vera 
Cruz; that the embankments from there to Halnepantla 
will be completed this month; that the junction of the 
Mexico and Leon line with the Vera Cruz is to be le at 
once ; and, finally, that 2000 workmen are now employed. 


Forney Locomotives.—The Baldwin Locomotive Works 
have taken an order for twenty-five locomotives of the 
Forney type for the Manhattan Railway. The weight is 
to be 18} tons per engine. 


Coal and Iron in France.—Some retarns issued by the 


French Minister of Pablic Works show the progress effected 
in the min production of France in the first six months 
of 1880. The output of coal and anthracite amounted to 
9,120,414 tons against 8,505,771 in the preceding half-year, 
an increase of 617,643 tons. The production of pig iron in 
the half-year was not less satisfactory than that of coal, 
the quantity registered having increased from 687,187 tons 
to 847,335 tons, an augmentation of 160,148 tons. The 
department most favoured in the general improvement was 
the Meurthe-et-Moselle, where the production of iron rose 
from 147,640 tons to 208,231 tons. In the Nord the 
increase was from 86,993 tons to 109,322 tons; in the 
Ardéche from 27,957 tons to 40,607 tons; in the Gard, 
from 51,327 tons to 59,877 tons; and the Sodne-et-Loire. 

from 71,153 tons to 82,429 tons. The production of steel 
increased from 157,702 tons in the first six months of 1879, 
and 169,968 tons in the second, to 184,173 tons in the first 
half of 1880. ‘The principal increase was in steel rails, or 
from 129950 tons to 135,827 tons. The production of 
wroaght iron shared in the general improvement, having 
risen from 391,468 tons in the first half of 1879 to 487,320 
tons in thesix months of 1880. 

Progress of the Canadian Pacific Railroad.—We read 
in a letter from Yale, British Columbia: ‘‘ Our railroad 
work is progressing satisfactorily. We have 1600 men at 
work, covering a distance of nine miles. The line now 
under contract extends from Emery Bar to Savonas Ferry. 
a distance of 125 miles. In this distance there will be 
tunnels, varying from 100 ft. to 1600 ft.in length. The 
climate is superior to any on this coast during the summer 
months, but in winter, if reports: be true, it is not very 
satisfactory. Last year, Iam informed, there was not less 
than 15 ft. of snow on the level. Should we have such a 
winter this year we cannot work men except in the tunnels 
during the wintcr months, which we propose to do. Eighty 
miles up the country from this point at a place called 
Nicola, the climate is favourable for winter work, so the 
greater — of our force will be moved up there during 
the next six weeks and will remain until spring, when 
they will be brought down to complete the work here. 
This will give us an opportunity of working all the year. 
The country t h which the road is aca sentienies 
is a vast cafion, and on either side are mountains covered 
with perpetual snow. Yale is at the head of navigation on 
Frazer river, the current of which is eight miles per hour.” 


Locomotives for the Northern of France Railway.—In 
view of the inc traffic to be accommodated on the 
Northern of France Railway, the Council of Administration 
has ordered 140 new locomotives and a large ye! of 
other rolling stock. The 140 locomotives are to be built by 
the following firms : 30 by the Fives-Lille Com , 25 by 
MM. Claparede and Co., 15 by the Batignolles Construction 
, 25 by MM. Cail and Co., 10 by MM. Schneider 
and Co., 15 by the Mechanical Construction Company, and 
20 by the John Cockerill Company, Seraing, Belgium. 


Sleeping Cars on the Michigan Central Railroad. —The 
Michigan Central Railroad Company is putting on its 
aystem eight new sleeping cara, each 73 ft. long or 18 ft. 
longer than those hitherto in use. Each has twelve sections, 


a drawing-room and a smoking-room. 


A New Am-rican Cable.—An American cable company, 
formed for the purpose of introducing and carrying out 
certain improvements in working submarine cables, was 
incorporated in New York some time since under the 
general laws of that State, and is composed of some promi- 
nemt New York capitalists with several Bostonians. It 





has been quietly but steadily progressing. Its object is to 


lay some 6000 miles of superior cable to connect New York 
with five or six countries. It is an American 
enterprise, and the inventions under its control are 
American, and have received the approval of Professor 
Trowbridge, of Harvard ; essor Silliman, of Yale ; 
oe Ras sirees of kpen) and other — — 

6 work been pursued wi secrecy, but from time 
to time it has been examined by several scientists. The 
instruments, all constructed in Boston, have been set up in 
a large room in the Equitable Building, and a cormexion 
with a complete and fally equipped ocean cable has been 
tested by electricians of established reputation. 


Fencing for the Grand Trunk Railway.—The Western 


Fence Suna: of Chicago has just com the fencing 
of the a Trank way of Canada, from Valparaiso 
westward. 


Great Northern Telegraph Company.—This company 
to lay down a new cable between Great Britain 

the North of Europe. An issue of bonds to the amount 

of 100,0002., is to be made by the company for the attain- 
ment of this object. . 


Witeisn Aine, Mea aee Wan tan tom aout 
agga 'y, New Sou > n Oo 
for traffic. The New South Wales Great Southern line is 
thus brought within 18 miles of the Victorian border, 
which is already in railway communication with Melbourne. 
A journey from. Sydney to Melbourne is now performed in 
28 hours. Before the close of the year there will be com- 
see railway communication between Melbourne and 
ydney, and another important step will have been taken 
tow. a continuous railway system for the whole of the 
Australian continent. 


Important—if True.—The new American Cable Com- 
pany, recently organised in New York, proposes to sub- 
merge a submarine repeater in mid ocean. The repeater 
consists of a bronze globe some 6in. in diameter, moulded 
of a material which is supposed to be able to resist the 
action of salt water for an indefinite period. Inside this 
case or globe, hermetically sealed, is the simple mechanism 
which performs the functions of an office and two ogee er 
at the bottom of the sea in mid ocean without the aid of 
human intervention at that point. By the use of the sub- 
marine repeater, a cable of any length, say 2000 miles, may 
be divided in the centre into two circuits or lengths of 
1000 miles each, and thereby a working speed can be had, 
according to established electrical law, four times greater 
than on a circuit or cable of 2000 miles. Conroy: 
one cable connected by the submarine repeater would 
equal for effective work to any four of the present Atlantic 
cables. It is also claimed this submarine re 
makes it practicable to te a cable twice the length of 
any present cable, say, miles in length, with the same 
8 as present ca are worked, Thus a cable might 
be worked between San Francisco and China, where the 
distance between landing points is too great for practicable 
or paying speed by the present system of cable working. 

Brazilian Railways.—In the Brazilian empire, in 1867, 
there were only six lines of railway, comprising 267 miles of 
line. There are now, in 1880, 31 lines, with 1835 miles in 
traffic, and 1146 miles in course of constraction, &c., alto- 
gether 2981 miles. The most conspicuous lines stretch 
out in every direction round Rio Janeiro, on both sides of 
the bay, with branches to other localities. The success of 
the railways round the ilian capital is especially due 





to the conveyance of coffee, the main produce of this part 
of Brazil. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
OCTOBER 25, 1880. 
In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. ; 





Nos, Ny. 
saat | oF roe to ABBREVIATED TITLES, &o. | 


Oct. 19 
4249 | A. J. Deblon, Lille, | Calender with three 
France, g! and pressing 








cylinders for | 
papers rolled | 


K. W. Jurisch and J. 
H. Lewis, Widnes, 


Lane. 

J. H. Greathead, West- 
minster. 

R. Sonnenthal, Lon- 
don. 


Steam engines, ; Partly communi- 
cated by W. R. Proell and ©. J. 
, Dresden, Germany. 
Portable hydrant. 
Manufacture of glass ornaments, 
caahontio te biktine Dae shane 
a 8 
a . &. Rahm, 
Mounting consolidated and 
oun em 
other grinding compounda, 62. in | 
the form of wheels for grinding, | 





R. Luke, Ardwick, 
Lance. 


glazing, &c. 
4254 W. A. 8. Benson, Apperstne i distribution of arti- 
" light. 
4255 | W. Buttery, London. | Billiard and bagatelle tables. 
4256 | J.H. ey, London.) A tus for and method of issuing 
. = indica‘ a 
mone 
intotinwhore kode ae 
4957 | B.C. F.Otto, Peckham.) Velocipedes. : 
jurrey. 
4258 | G. Travis, Broomhill | Locking stoppers in bottles, &c. 











Park, Sheffield, 
Yorks. 




















Vos 
; Ny. &c. 
and | op AES itrs, | ABBREVIATED TITLES, £0. 
vi A. Gatensohn, London.) Process for utilising phosphate of 
’ ad wu 
” alumina to obtain phosphoric acid. 
4260 a — ag Man- engines. 
ester, 
4261 | J. Petrie, Jun., Rozh- tus for steeping, . 
dale, Lano. , &0., wool and other fibrous 
4262 | G. Jobson, Derby. ete Ge doogine and polishing 
4263 | E. Hely, Dublin. Machinery for the manufacture of 
env 
4264 | A. Wilson, Sheffield. | Man of stock and iron tapete, 
4205 | W. BR. Lake, London. | Dynam 63, 
ay ain S. Dodd, New York, 
4266 | G. H. Jones, London. | Method of obtaining a multi 
tion of copies of matter 
Ser B.C. And Wi Gal ’ tattetion and process con: 
stook-road, Middle nected therewith. 
4268 | T. H. Rees, Lond Coating, ornamenting, &c., the sur- 
x nd paper, textile fabrics, 
metal sheets, &c., so as to render 
them luminous or phosphorescent 
in the dark, or producing upon 
them luminous patterns, orna- 
ments, &. 
4269 EB. Hilingten, Chee- Hydraulic lifts. 
4270 0. G. Beochey, Hilgay, | Gas motor engines. 
4271 | J. @. Laird, Edin- | Method of ornamenting or lettering 
burgh. india-rubber mats, carpeting, &c. 
4272 | J. Martin and W. A. | Vi 
a Hyde, Ches- 











Nos. 
NAMES, &c., OF 
pind |“ APPLICANs. ABBREVIATED TITLES, &0. 

Oot. 20 

4273 | W. Timms, West | Boring tools. . 

4274 | C. Kesseler, Berlin. Im , , and throw- 
ous posting, salcine liquid car- 
bonic acid, and apparatus there- 
for. W. Raydt, Hanover, Ger 
many. 

4275 4. Joapecsk, Hunslet, Caps for bottles, jars, &o, 

4276 | E.G. Brewer, London. Mode of and a for separat- 

a 
ores treatment of such ores, 
ft Edison, Menlo Park, W.J., 
4977 | 'T. Reeder, Preston, | Construction and manufacture 
van rollers and beams for a 
éc., and machinery for making 

4978 | H.C. Bull, Brooklyn, | Manufacture of coke and residuary 

New. York, U.S.A. products, and ovens and 
' but at nt of a thereto, partly 
4279 | A. and W. Briggs, ufacture of sacks, bedding, 
Shelf, Yorks. -cases, cushions, and other 

4280 | T. Archer, Dunston, | Mode " fe 

. a means for securing 
Durham. ships cables, hawsers, or other 
Ce chains 2 
adapted for securing wire 

4281 | L. W. Hart- Machinery for manufacture of 

. a ‘8.4.,| horseshoe nails, &c. 

wr ia. an 
: ; 4 for “td 
al a 
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Nos. N &o Nos 
and | gh A itt. ABBREVIATED TITLES, &c. and XN fo. ABBREVIATED ec SoS & SRO. 
_~ Dates.| OF APPLIoANtS, TITLES, éc. I.—Time for entering Opposition expires Friday, November 12, 1830, 
Oct. 21 Oct. 23 
4983 | 8. B. Perrett, Man- | Railway and other brakes, 4333 | P. Montagne, Paris. NAMES, dc. ABBREVIATED TITLES 
chester and W. J. 4334 | 8. H. Johnson, Strat- | Production of saccharine subst Nos. | oF APPLICANS. 0. | Dates. 
ham. . 4335 | W. RB. Lake, London. | Manufacture of 
. » stone 
404 | Petar” MacKallan, | Mattings, cushions, 0, made of Darposes. Genuine Nas || “04 | WAT: Simpson, | Method of and, sppliance for ie 
. | ay’ Ls . > ‘company, Frankfort-on- Wilkinson. Hills: - a Sepa scissors, 
4985 8, 6. thomas ‘Lontion, Repairing and lining Bessemer con- || 4336 | W. RB. Lake, London. | Spinning machine , fom : 
. \ spindles and 
and P. 0, dilchrist, Verters and furnaces. parts connected th , and || 2451 | B. Bourne, Birming- Recepincies | Se pewter, | i 
4286 | I. Briggs, Wakefield, Preparatory stop motion doubling spindles, °C. . Chapman, og 2455 | P. Adie, London. Machinery for tet coment, 
ass., . 
4087 | 0. Harvey, Preston, aie ont piping g, machines for|| 4387 | W.R. Lake, London, | The utilisation of an improvea|| 2466 | D. Young, London. Anparats for ting and | 18 
4288 | J. Windle, Maston, | Steam generators, &c., production of wyatt _ liguids bo.” . 
a eS bape eer | | a Ste |r 
‘ . . ' y , 
aso | 2, artyle, Man- | Rollers for window blinds, do, || |" Surrey-and Bana | 2406 | J. 7. Howson & W. Steam ‘whee | 9 
4200 | P. M. Parsons, Black- | Casting articles in copper and alloys a, eens 2408 | H. Hirsch, London. and oting 
heath, Kent. of copper, and moulds and ap-|| 4899 C, Pieper, Berlin. Mills with vertical runners for the hulls of vessels, propellers, 
4o01 | J. F. Swin Able to casting articles in steel. F< ES ees 2804 | A. Dudgoon, West | Distillation et spirituous, & | 21 
burn, Bir- . 4:40 | J. and J. Kershaw, | Planing and shaping machines, and minster. ee Syetes, und aggarates 
4209 | D8. W. Dawe, Brad- | Manufacture of Portland cement, |} 4941 | @.8krivanhof, Paris, | Rlecirial aratus, for _operating|| 2! | W, andy. W. Bar- | Stands for spirit bottles, sent 
4293 | W.R. Lake, London. “in the, combustion of || 4342 0. Kesseler, Berlin, = ud telegraphs. n,|| 2518 | 0. Sheppy, Bath. Apparatus for heating and 
Aris Maron, Brestiyns Roa ark roid Pepeema a4 eens, and egpasatas $8 | 2.2. Ral, Some) ane venenatis | 22 
4344 | G. P. Ganster, Read- Means ppt toma- 1. Schnitzlein, Hi 
soot | W. Late, London, | Method of packing moat for prosery ing, Penn., 'U.8.A. us for crtiuih 2661 | J.B. Dry, London. | Souiching flax and other ike 
P. A. Whitney, New York, TSA " lane a and” anal apparatus t prefer : 
aoos | P. Langridge, Rast-| Apparatus for raising’ window || 4345 | W, W., Vaughan and A "levels. (Complete Specifca-|| 9585 | A. Ligubue, Paris. | Preserving trousers from dirt | 25 
4296 | H. Simon, Manchester. Valves sad valve gear for, motor alifornia, US.A. oe therefor. ns 
engines worked by steam. de, 4948 | 0. N. Blumberg, Lon- | The manufacture of a novel kind of a0 | 4.7. Bewten, Lane | Seep eeeaies, F. Seaman, 
soon | F. W. Crossley, Man- | Gas motor eaten” rmany. glass. W. Kralik, Newweldt, Bo- on. Paris. Jal 
; -lL t} y 
4208 | J. Gibbons, Liverpool. | Propelling navigable vessels, and ern Tn Po es ay. es soon ® gel, Lane. +e rs es . w 
red wi screw _ propellers _ Maden, 4348 P. Baxter, Burton-on- | Means employed te prevent empty || 22 | ¥. F. a Barbier, | Automatic luminous buoys. 17 
400 |B. Bout, Pesdare, abels. 4340 | F. Dittermann, Lon- Manufacture of of buttons and appa-|| °909 | B. d- Pea om Sted on} conerete ear te) a 
(Complete Secifications deposited) 4350 | F. Wirth, Frankfort- Automatic gus | lighti and extin- Dartford. ; 
4301 i —— Printing machinery, ‘on-the-Main, guishing a ‘apparatus. 'S. Dukas || 3258 ft Fa West- Centtnnces o aatematio brakes. | Ang. 9 
Locks ’ : a ~ C , Berlin, 
4303 r  cergna, West- | Process for converting ni saad Dncpiapesaenaned B. Griffith, p bay avn USA z.|} 0 * ont, Haute w fastoning gloves. uci Gg 
minster. _fubstances into soluble | 4958 | W. R. Lake, London. | Apparatus for r the ‘manufacture of Maras, Frat. 
4304 | W. White, London. Looks @ | latohes, and attachments ag tn tg = = ge Or || 3887 | J. Swift, London. | Microscopes. rs 
4805 | RB. 0, Ransome, Ips- Apparatus. for binding cut crops pres be ued in the same and ering Oppos 
wich. into sheaves, J. Ferrier, Sait Pans, Fegan et. Mise Heel ee miihn cepts Somat, Member 20, 2000 
Ovtaa| | . tion deposited) ee Specifen|| ose | we Posselt and B. | Dyeing cotto ” 
4306.) I. and J.Briggs, Wake-  —y for winding yarns of any|| 4358 | J. 3 Johnson, Lon- | Manufacture or | worki Peters, Bradford. grees at 
qaor | H Richards, Birming-| Axles” W. Wyne, Pictermarits wine olden) 9800 | Band. ‘Bd- | Apparatos for uniting —_ 
ham. burg, Natal 495418, Pai Balti- on. and woven fabric in 
4308 | A.M. Clark. London, _— partly lio te for more, U.8.4, “tallway yl cme ames ag mi oa aut 
J.Davies J artin, Paris, sheets. 
4309 ve ata, Stoppers for bcos for containing 4855 | 8. A. Wittmann, Lon- Piaducing in in las cn inten a of 2508 | H. G. Grant, Man-  — balls, 7. A. Gason, 
es. ting then . 4 . 
we : invention pa eet partly a communica-|| 2509 | H. G. Grant, Man- h-preesure engin 
4310 Lake, London. — — a= panting tion to him by FP. Pohl, Silesia, Ger- chester. a omte By Bee Massa d 
grain. 8. ‘occ, XN. Mee for 4856 | L. Shapter, Exeter. Aerated beverages. 2517 | ©. D. Abel, London. | Sheaf-binding a; tus. C. 
4311 | W. Brierley, Halifax. J or process of and ap ak av a —e 
<< mtracting grease. | Haes,|| GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. || 2519 | W. A. Barlow, Lon- | Manufacture of metal articles 
4312 | J. Parkinson, Bradford.| Temples for looms. _ on sbutaky, 
4313 | J. Warwick, Man- machines. No. Name. No. Name. | No. Name. ) - WA cme 
Tr. ee a pergye 
au awn tek, -— - a for 2531 | J. W. Fison, Wicken,| Automatic feeding — 22 
Lond nate fe forthe ine panting maa _ type 2498 Hirsch. 2043 Forrest. 4015 Jamtoe oot and for threshing machi 
le (c ). A 
4915 | N. Marshall, ¥ Knit 3315 | Lake(Fenster] 3947 | Beck 4019 | E ag 
Man otting- ting machinery. % Pabeike! (Krieger). | 4021 lee’ 2541 0. Harvey, Preston, | Process of damping biscuits 
4316 | 8. Wilson, Belfast Machinery for tyisting or forming on gesellschaft)] 3949 | Teer. 4023 | De Barazia. Cc. before baked, for keep- 
and laying cords, or|| 3ss5 a mode - 4025 | Browning. A dam cmagnen of Se 
4317 | W. Chance, Calcutta. a: 8673 rt. 3955 Retin nes > action of same. 
a | cdots. | Bis ; 3679 | Contopoulos, | 3957 | Kennedy. 4031 | Jones. y 2551 W, Mitchell, Water- Construction of apparatus | 23 
xo | 2 Brent ae a get | Timms 3969 | Herbert andj 4083 | J. J. and T I” eat | Hendaet, “he teniering ane 
oitte| & Se ee eres 3857 | Lloyd, 3961 | Martin. — tl oe B. J.B. Mills, Lon- "| gtd other tabries ‘ 
4820 | H. J, Haddan, West- | Skate attachments. C. Brewster,|| 3863 | Harper. 5063 | Lake (Peres)] 4085 | Starmey. ee ae " “ 
minster. Montreal, (Oumplete Specification || 3883 | Erowett, — ] S068 | Soott. 4037 | Avie. — ee 
. , ‘ 
4so1 | W. 0, Errington, | Bicyelo lampe, pce Ga Gensen). rouvé). |] 98 | By Sihoster. | stockings and other 
soos | 3. PORES BREET | eas seer | Swift #HTL | CAE af $088 | BEE on, || 2905 | 1 Fenwink, Stock | Apparatus = for polishing 
or . . ’ - ’ 
+. Seve, EAMG ot abe ee 3891 | A. and J. D, Reynier). | 4047 Wainwright coe. nantes, of Greig ms 
on k astin L, & ay — : Scott andj 3973 | Ivory. 4049 | Reddi 2566 | W.R. Lake, Lond or other ma\ 
_ Ferd, Stockton-on- enue Ogilvie. | 3975 | Fawcett. (Biloret and iecmeeetomeed hey ' pee 
an | 6. Mee, beenter je uae" | Se | Bae, || Sami, | ue | tr loos, ae Colmont, Part 
Haley, Bramley, j.fluffing” & “whit-|| 3897 | Clements, TBansctt), | 4087 | Redfern 2578 | J. Stokoe and W. | AD to be used 'in tho | 2 
4395 | W. B. Gedge, Londoa. Inpteremasi ts a “and means, tor | *998 P, Banks, W.} 3983 | Horton. (Harper). Sree, Seseeeee- |  Seivery et cons fram ceneens 
urns te Slater, and] 3988 | Bamilett. | 4059 | Josselsohu & |! greg | Hi | or 
condensers. ¢. B. While and We J. Bone. | S000 | Serr. aoe | “ie tecnn or mooning 
Bescon Prone at|| $07 | Simon | see | owen, | Sos Lake Jay). ae ere 
'é . t 
er, Oe i omplete Specification depostied). |! 3909 | standing. | 3998 | Simon seer | Pukard. 2508 | A. Balme, and W. | Ap: em for last- 
Groth, Lond i py Severo , lier} wchaire, || 3911 | Riley. (Daverio). | 4069 | Miller. e601 | @ ; 0 la 
4397 | J. Cook and W. L. | Looms for weaving, applicable also|| 2213 | Lawson. 2008 | Bylend, 4071 | Steede, “Weil Park, Survey, a 
Heaton, Bolton, | to other machines. a | a oon oe | aan eR wee goto | 3. Bt Johnson, Lau: 
cass | 1G. caomenta | Mothod ot, and apparatus forl| 2218 | MoDooala. | S008 | Brown” and ort | Boothe hn | naman fd Gower, Parke | 
aS, . ‘or!! 3993 | Henwood. P. 4 . 2612 | E. V. Emery, Canon- | Garters, applicable also for 
a om and packing seeds, 3036 | Vale pon Brewer ait = ~ Bh bury, Middlesex. | other’ fastening or 
ans Se. sharpening saws. — || 3099 | Uytterelst. | 4007 | Zanni. & Lebrun), || 90 | W, Brown, Smeth- Ralls and chairs for railways 
4330 | 7. Bradford, London. meaner, ree a uae Seen | Biacr to | “AcTrouvé), | 4088 | Evans. ee Cr rae 
other textile fabrics, . v6), 
as a coal a |! 3935 : 4o11 Maignen. "| 4087 Whart 2638 | 8. Fox & D. Greig, onstruction or Yormatin of 98 
4391 | 0. F. London. 3937 | Savage. P. Preston | 4093 boilers. 
Parsons, Bearings of shafts and|! 3939 | Liveine. Prewtge, af $000 | Harri 2653 | ©. Toft, Basford, | Construction of teapots, coffee-| 29 
4339 | P. Bawden, London. | Machinery for the manufacture of|| **#! | MeKenoy. BJ. ; i Shae be 
ee Be a. lids. wa 
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NAMES, £03, | ABBREVIATED 
Nos.| op APPLICANTS. TITLES, &c. | Dates, 
1 | A. Hitchon, Barrow- | A tus for pressing or or | "30° 
‘ on, - paratus 
= ford, Lanc. Tvelling velling yarn on beams for 
2684 | F. N. Mackay, Liver Meaiee Rewer bottles ir 
‘Pool: and A. E.| and other vessels, 
eston, Brixton, 
Surrey. 
e711 | J. F_Swinburn, Bir- | Breechloading small arms. 2 
C.D, Abel, London. | Tanning hides and materials| 5 
= for that J, and C, 
and H. Trenk, 
all of Berlin, 
2824 | M. Kennedy and J. | Cylinders for , fore- 9 
——_ Ulver- , OF com: air and 
2888 | Haan, West Signaling tus for} 18 
mines. 8s, Vir- 
ap Lon aan ties corriage 14 
2905 . D. Peters, s 
don. : other hind and for 
3095 | I. L. Garside, Pater- ee ana- | 27 
| son, NJ., U.8.A. ogous articles. 
3141 | 8. et Sutton, Thread gases ont under-ten- | 30 
; ons for nes. 
L. B. Miller and P. ’ 
Elisabeth, N.J., U.S.As any. 
$292 | J. - Johnson, Lon- | Treatmentof metallicsurfaces| 1 
on. 
oxidation, and of imparting 
to them lustre, iridescence 
— oe ornamental and 
use: a ap- 
plicabl> 4 the tment 
of other surfaces, W. 
Brussels, 
3379 | D. Joy, Anerley, |’ Steam engines. sane 
3603 | P.G.B. Westmacott, | Machinery for discharging | 4" 
qewenetie-upes grain and like 
3673 | A. ¢. Engert, Brom- | Ap to be a) 10 
ley-by-Bow, Mid- _— for 
dlesex. — consumption of 
$698 | R. Brown ay. Converting skins into leather. | 11 
3789 | B.J. t., A. H., and | Method of and apparatus for | 18 
H.L Hawksley. forming balls or masses of 
sodium, chloride, or of} or other 
salt, and for 
chambers thi ith. 
3026 | I. H. McDonald, | Mail or hes. C.J. | 28 
| ‘Washington, U.S.A.) Becktel and F. M. Horner, 
| Muncie, Indiana, U.S.A 
8957 | a. i. Kennedy, ~ * of ae 30 
ublin. partly rela’ appa- 
| Ta’ to voor Se 
cone ons 0 S cotanins on 
pi 
| a Fg. 
subsequent treatment a 
of tobacco rolls 
or sale. 
4061 | W. R. Lake, Lon- | Pumps and machinery, or | Oct. 6 
don. apparatus for driving or 
\ = same. P. £. Jay, 
ew York, U.S.A, 
PATENTS SEALED, 
I.—Sealed October 22, 1880. 
NAMES, &c. 
Nos. OF APPLICANTS, ABBREVIATED TITLES, &. Dates. 
2 2 
1686 | W. F. ~ ag West- | Dredgers and excavators. 
minster. 
1691 | E. Edwards, Lon- | Apparatus for excavating and 
don. = earth, clay, &o. 
Yan Rietschoten and Howwens, 
‘otterdam. 
1700 | T. - ye, Kelly, Production of ammonia. 26 
nm. 
1746 | A. Dervaux, Brussels. apparatusforsteam | 28 
ers. 
1755 | H. P. Scott, Westoe, | Anti-fouling and preservative | 29 
South Shields, and composition for coating 
T. D. Donaldson, ships’ bottoms, &c. 
Jarrow-on-Tyne. 
1765 | A. T. Angell, Lon- a 7 flap and | {£0 
don, for covering over 
= grease receivers, &c. Me 
1879 | W. Bailey, Hull. — deep-sea floating ? 
anchors. 
1896 | J. A. and J. Hop- | Apparatus for forcing lubri- 8 
Kivson, Hudders- cal matter into engine 
field. cy and for injecting 
fluids into other vessels 
under pressure. 
1928 | H.J. Haddan, West- | Flour P. Tanvez, Guin- | 11 
minster, gamp, France, 
192 | C. J. Bonehill and | Breechloading small arms. 12 
C2 
1965 | D. aes, Kilmar- | Blotter or blotting pad. 13 
2076 srt. g. A.Parkyns, | Velocipedes and means of pro- | 21 
Northfield, 1.W. te te ng ig same, ) Partly 3 applic- 
2093 | W. Clark, London. ay L. H, Raymond, | 22 
New York, and J. eee 
ou4lc. M W. Dunellen, ¥~ U.S.A 31 
le ' ‘arren, tillation thracen 5 
Brookline, ony Tr . 
USA. June 
2238 | G. O’Brien, Loadon, es s. peptieting the 1 
2275 | B.D. Rogers, Finch- securing ee 4 
ley. plates which are cast sepa- 
rately from their beds. 
2555 | J. N. Moore, Neath. Fuel presses. 4. Ouséalet, 3 
aris, uly 
2876 C. D. Abel, London. Manufacture of textile fabrics. | 12 











L. &. la Serve, Paris, 









































































































































Nos. | op ApPricalirs. | ABBREVIATED TITLES, &o. |Dates. || Nos. | oNAMBS #0. | ABBREVIATED TITLES, &o. |Dates. 

steers July || 9185 | P. Adie, Lond and for |Aug. 4 

$140 | H. H. Lake, London. Gag eng engines. JZ, Breittmayer,| 30 9 eiging ic gpeap and cut- — 

$215 | W. Goode, Notting- t in bleach- |Aug.6|| 8234 | 0. R Sharpe, Glas- | Automatic for com- ? 
oy goouring, Te. gow. ‘ the variations in 

8805 | A. M. Clark, Lon- | Self. brakes. J. | 14 wires or chains 
‘don. V. D. Reed, New York, U.S.A. for working railway 

$312 | H. L. Bussell, padlocks and keys signals, 

Pepincee, D1. $285 | 0. R. Sharpe, Glas- | Interlocking apparatus for 
gow. teliwey ts, crossings, 
$250 | D. H. Brandon, B.B. Hotchkiss,| 9 
Il.—Sealed October 26, 1880. hee. 
waa || | Seeing | an, il dees | 8 

1819 | W. H. “haar for ira misuse 81° || 9496 | W. R. Lake, London.| Fluid moters. J. 1. Shedd, | 94 
Wakefield, and Providence, Rhode’ Island, 
ae , + reste a Lf - par. i 

near . Tem - 
obra). Se a FINAL SPROIFIOATIONS PILED. 
execu- and which may be used for 
tors of F.Thomp- | other matters. Oct. 16, 1880.—Nos. 1184, 1655, 1556, 1557, 1560, 1564, 1567, 1568 
son, W: A 1570, 1571, 187, 1573, 1574, 1575, 1578, 1680. 
1708 | A. M. Clark, Lon- | Hand RL. G 1584, 586, 1588, 1590, all of the year 
wv Nawrocki une ent pre RAS an he 18, 1 as 2261, all of the year 1880. 
4 a - ” ” all o} 6 
17s | @. © “y , brica the ‘ot x x's 1597, 1601, 1604, 1607, 1609, 1611, 1622, all of 
railway, locomotive, and the year 1880, 
axles, H. Beissel, wth ws 1487, 1681, 1612, 1618, 1614, 1616, 1617, 1618, 
Moscow. 1619, 1621, 1625, 1634, 1643, 1701, 1797," all of 

1729 | H.B. Young, Green- | Marine steam engines for | 28 the year 1880. 

wich, Kent, driving screw and other » 21, » _ epi ey wang gy 1649, 1657, 1728, 
0! 8 

1735 | J..0. W. Stanley, | Methodsor means of separating on By 1650, 1651, 1652, 1655, 1656, 1658, 1650, 1661 
Barnsdale -road, | or utilising waste 1662, 1669, 1670, 1672, 1674, 1679, 1692, 3085 
Middlesex. substances for the manu- all of the year 1880, 

facture of paper and for 
ea | . PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 

1738 | 8. Russell, Brooklyn,| Permanent and electro-mag- DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 
U.S.A, ce —— 

1789 | J. Shepherd, Man- | J age — and No. Name. No. Name, No, Name. 
chester. , 1877 1877 1877 

and lamps = — 8876 | Pitt (Kidder) 3908 | Gresham. | 3903 | Coda. 

1745 | T. G. Mossonger, | Apparatus for regulating the 402 | Brewer | 3000 | Meakin’ | | “araanct & 
Loughborough, supply of —_— to ee (Backus). | 3948 | Bond, 3925 | Ellington. 
Leicester. BB reigg A as 4034 | Lake (Nied-4 3961 | Wilson. 4090 | Nordenfelt. 

tormiteent Ww. ringhaus). | 4014 | Hamer, Met-] 3920 | Johnson. 
b- supplies are re- 4045 | Bache. calfe, and] 3946 | Wotherspoon. 

1753 | 8. Bowden, London. | Aspirators or exhausters for | 99 || 21 | Hearman. Oe 

t machines, L, and 
0. D, Abel, London, | Metallis raidway sleepers. J PATENT ON WHICH THE SEVENTH YEAR'S DUTY OF 100 
wea! Teahecarace, |o4 . Vauthorin en ~ HAS BEEN PAID, 
ans, near ura, France. 7 ‘bank d Hollings). 

1762 | 8. Wilson, Athlone, | Railway keys, and method of Be Ot I ee ee 
age securing position. PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
- ches- DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 

198 F Guimors and W. Ventilating ‘air brick the [May 1|| x N N Ni N N 

ore an en or oO. ame. oO. ame, oO. ames, 
R. Clark, Lower checking of indraught and : 
Norwood, Surrey. the induction of an ou 1873. 1873, 1878, 
current of air. 3398 | Keighley andj 3437 | Hughes 3547 | Holland 
1819 | M. Bauer, Paris, Apparatus for ementing 4 Nearwees (Blythe), (Boin), 
and the necks 
glass and similar 
at PATENTS WHICH HAVE BECOME VOID. 

1831 | W. A. Waddington, | Combination of a 5 I.—Through Non-Payment of the Third Year's Stamp Duty of 501, 

York, = and other | 
musical a ces. x ¥ 5 i ’ 

1805 | A. Howat, Man- | Method of and apparatus for| g ||_N°_|__Name | No.) Name, | No.) Name 

chester, holding pa globes, or 1877, 1877, 1877, 
fy and oth = Smadpaion 3784 wy pod Bogmnons. 
° . em- ke (All 

1907 | W. RB. Gyhes,, Bane Railway signed sggazstus 10 3760 mott, ona mp 
head, Surrey. 3761 | Biernatzki, [| 3788 ik son. 

1918 | 0. Means or wee for sr 11 (Nedler). (Plissart), | 3820 | Johnson 
hurst, Kent, venting dust 3762 | Cornish, 3790 | Ravel. (Gilman). 

the like, from fiying about 3763 | Rushton and| 8798 | J. and J.Hor-4 3821 | Dyson 

in rooms or places ‘acqueen, rocks and | 3824 | Johnson (A. 

= the a. of ps Moneey. bes ig eae. a and A, 
chimneys or wton . . le 

1926 |"J. Clough’ | Hain- Apparatus P 4 peoventing ‘Glerijot). 3802 rilson. 3826 | Ber, a 
cliffe, Yorks, operations of 3766 | Defty. 8805 | Holden. ( oe 

twisting and doubling yarns arr — 3806 ort Kirk | 3827 | Ber, 

1971 | ME. Savigny and isenteee den ingitli | 1 Belivinger. | 807 | Pariour and | 3830 | aston?” 

C. eau, — colouring sub- arve + =e ae 5 cannes 3832 | Browne 
= ick, ousseron, F Oo, 

1977 | T. Naish, Birming- | Drilling machines. 3781 | Barrett, 8811 ‘ker. 8833 Gandeor , 
ham. 3818 | Howe. (Wanzer 

1997 a G. PB Covering an ng ie or| 14 and Co.) 

m- a —_ vessel: 
ful xpplicatl to Vi,-4 abo 
pegs I1.—Through Non-Payment of the Seventh Year's Stamp Duty of 100l. 

2009 | H. weit, Smeth- | Scre machinery, 15 
wick, Gtaffurd- 1878. | ch 1873. 1878, 

2081} W. P. Thompson, | Manufacture of buttons from | 19 || °#69 | Festherston- | 3291 | Silber and | 336 | Deacon, 
Liverpool. nn oe a yeeros 3290 | Haseltine | 3303 | Guthrie. 3341 | Harrington. 

matters p: ‘tl under grea (Hall and | 3311 | Ellis. 3342,| Loomis, 
pressure and eo tem- Van Blar- | 3315 | Harvey and | 33444) Haseltine 
— 5 D. a art com), Pryer, (Lidger- 
~~ ; ig 3327 | Surmon, wood), 
2068 | H. a oaien, West- | Indicators}for steam engines 21 - _ ——_—_—__ ——_ — 
G. H. Crosby, Mass., U.S.A, 
a07 | 0, Wolff, Dresden. Conductors of lightning. iv.| 91 OPPOSED APPLICATION. FOR LETTERS PATENT. 
ichalk, Deuben, Dresden, 2226.—R, Green, Birmingham. Bearings for bicycles, tricycles, 

2223 | J. hale a Power loom lone, 008.4 and June 1 || and other velocipedes and for wheel carriages. Dated June 1. 
olm ed, Yor! 

2349 | J. A. and J. Hopkin- apparatus 10 AMENDMENT OF NAME. 
son, a tudderaield. PGS epnders of Amendment by Leave of Attn Sepered, Aatel dated October 21, 1880, 

eagines, Yo. 39 ad “ 

2498 | J. H. Johnson, Lon- ding firearms, ¢.4.| 15 Ps pac ctw | ie celal 

on. J. A. ay yy Paris, ADDITIONAL COMMUNICATOR’S NAME. 
2745 | W. R, Lake, London.) Grain binding mechanism tr July 5!) No. 3745.—After “Alexander William Winter, Manufacturer, 
yo eg Brock NY. add “and William Tell Coleman, Merchant, &c.” 
U.8.A ERRATUM. 
SS re ee eer (From the Commissioners? of Patents Journal), 
= and paratus In list of applications (see ENGINEERING of October 8),No, 3936 
connected therewith. for “ W. Fletcher” read “J. W. Fletcher.” 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEKS ENDING OCT. 16 AND 23, 1880. 
marked witha * relate to applications not proceeded 
The number of Views given in the Specification Drawings 
és stated in each case the price; where none are mentioned 
the Specification is not Illust 
Where Invent:ons are communicated from abroad, the Names, éc., 
of the Communicators are given in italics. 
* Caustic Soda for Household Use: 
W. J. Menzies, Helens. (2d. nl og FL sold 
i hermetically sealed con “just enough 
in packages ing i : 


for one op y 7, 1880. 

162. Sow Menting, Havéeune and 
Tempering wire for Carding : T. and H. 
Law, (6d. 2 Figs.)—The wire is red, 
hardened, and db melted 


d, pe ge successively th 
tallow, molten metal or 4 and ten metal. 
hardening takes place in oil when wire is hot from the 


4 





" “7 
WJ 











first bath of metal, and the tempering in the last bath of metal. 
In the illustration a a are the wire reels, 6 the tallow vat, c the first 
metal bath, ¢ the oil cistern, d the tempering bath, and ¢ the finished 
wire. (January 14, 1880). 

257. Azo Colouring Matters: J. A. Dix n, Glas- 
gow. (Carl Rumpff, Blberfeid, Germany). [4d.)—Azo dyes are 

inced from diazotised solutions prepared according to Speci- 

cation 1226 of 1879, by means of solutions of aromatic amidg 
com) ounds or amines or their further substitution ucts. The 
last-mentioned solutions are (1) hydro-carbons of the aromatic 
series, (2) the primary, secondary, or tertiary monamine bases, (3) 
a primary, secondary, or tertiary diamine or polyamine, (4) sub- 
stitution products of amidogen compounds. (January 21, 1880). 

754." Looms: 8. O’Neill, Eccles, Lanc. (2d)— 
Secures a uniform adjustable take-up in fustian and velveteen lcoms 
by mounting the cloth roller in swing bearings above the sand 
roller, which is driven by change ratchet wheels. (February 20, 
1880. Void by reason of patentee not having filed a specification). 

* Generating Steam and obtaining Motive 
Power: R, Skene, London. [?¢)—‘he boiler is made in 
several parts, the contents varying in temperature from that of the 
feed water, to that due to the full pressure of steam and being 
gradvally fed fom one to another. The water is used to drive 
the motor and the steam to torce it back again into the boiler, or 
if the steam is used, the exhaust steam heats the air that enters 
the furnaces. (february 21, 1880.) 


779.* ayetns. Glove Fastener: E. W. Wily, Bir- 
mingham. }—Buttons or studs may be fixed to a catch 
ona safety pin for use on garments without button holes (February 
23, 1880, not proceed to the Great Sea!). 

803. velling Bags, Cases, &c., W. 
London. (6d. 6 Figs.)—Trays or racks are sus led from 
pivots within the mouth or jaws of the bags in such a way as to 


remain in a horizontal ition during the opening or closing of the 
beg. (February 24, 1880). 

Combing Wool or other Fibres: J. Bailey, 

. (4d. 1 Fig.j}—Relates to the employment of an 


Keighley. 
eccentric with an arm guided by a vibrating link, attached to its 
strap for operating the transfer comb in a Lister's combing machine, 























Jt 


in place of the gear at present in use; a is the eccentric with the 
arm } actuating the tran-fercombe. The link d adjustable in the 
bracket ¢ and on the screw Jf, regulates the path of the comb. 
The dabbing brush g receives its motion from the eccentric A. 


(March 1, 1880). 

Driving Mechanism for Bi les: B. 
Williams and D. L. Lo . ( 8 Figs)— 
The object is to cause the driving wheel of bicycles to make a 














greater number of revolutions than the crank, by the introduction 
partly carried «n « stu! on the front 


spindle a rans loose in the ball bearings 6 of the wheel boss c, and 


transfers its motion to the spur wheel d fixed to the main wheel 
by means of the two small tially geared wheels ¢ f (Fig. 2) 
on the stud g. These wheels may be ordinary spurs, or may have 


inclined teeth (Fig. 7) to obtain greater breadth of tooth. If chain 
driving is adopted the crank is carried on a stud A (Fig. 5), and the 


main wheel is fast on its spindle. (March 1, 1889). 

927. Brick Kilns: » Rotherfield, Sussex. 
(4. Phe type byte which the bricks are intro- 

aced standing in stacks on trucks, which He oo built up 
so as to leave channels or interstices ween them, in which coal 
can be Mepews poem Bs Oe ree ee aun The 
trucks have no sides, their tops ace faced with firebrick ; their 
wheels and ironwork from heat by a lip on their 


edges, which run in a gutter full of sand on each side to make a 
joint. The kiln contains several trucks in the vari-us stages of 
drying, burning, and cooling. The air for combustion enters 
at the exit end of the tunnel, passes through the bricks that 
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are cooling, and after combustion in the centre of the tunnel is 
drawn off by the chimney at the en1 occupied by the wet bricks. 
Fig. 1 is a longitudinal section, Fig. 2 a cross section near one end. 
and Fig. 4a cross section near the middie. The tunnel is filled 
with trucks a, into which fuel is dropped through the holes }; ¢ 
is the chimney; d and ¢ are the flues; / the sand trough. (March 2, 


1880). 
930. Br oading W. Greener, 


Birmingham 6d. 11 Figs.J—O wa hanism f 

. 8. onsists in mec or 
cocking the locks of RAR... drop-down guns by the raising 
of the breech ends of the barrels. In the illustration a represents 


the tumblers, the extreme ends of which are bent inwards until 
they almost meet. The specification describes three methods of 





raising these tumblers. (1) A short bar is pivotted just below the 
barrels so as to hand vertically. It has acatch on its lower end 
which hangs under the toe of the tumbler. A plunger rod, carried 
in a hole bored in the breech piece, abuts at one end on this bar 
and at the other end on a jongation of the fore end of the gun. 
When the are this plunger is forced forward by the 
fore end, and rotates the bar, thus raising the tumblers. (2) The 
planger may be omitted and the fore end prolonged backwards so 
as to actuate the vertical catch immediately, (3) The vertical 
bar may be replaced by an inclined one, pivotted at its centre and 
rotated by the fore end of the barrel. (March 2, 1880). 


1014. Parabolical tus for Acoustic Pur- 
geese; F. Wirth, -on-the-Maine. (4. Rettig, 
ticken). ‘6d. 25 Figs.}—The invention refers to various 

forms of apparatus for transmitting sounds by parabolic reflectors, 
and of receivers connected by pipes or tubes, as well as to methods 
of arra: them, and their application for military or railway 
ay eee a shows one form of reflector constructed 
o faahi "i 
ones of which may be 


ing posed of three zones, the two outer 
put in or out 


of action. If used on railways 
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hollow columns support the reflectors, and the sound is conveyed 
by conductors ascending in the interior «f the columns, the rails 
being utilised as the sound conductors. In some cases the 


reflectors are made to turn, and branch are introduced when 
a diversion of the direction of the soun required. Reflectors, 


of the shape shown, may be used in small instruments for assist- 
ing defective hearing, or for the use of physicians, &c. The appa- 
saeee RG SS EE SS ee & ae See (March 9, 
). 
1035. Shaving Bracket: J. H. R. Triscott, Ply- 
mouth. [4d. 3 /igs.}—The combination comprises a mirror and 
all the requ for the operation of shaving arranged on 


suitable brackets. (March 10, 1830). 


1045. Composition for wepeeryenctns Woollen 
Fabrics: J. Swallow, Leeds. [2d)—Consists of the 
refase portions of rabbit skins, 801b.; Epsom salts, 80 Ib.; borax, 
1tb.; water, 240 gallons; oil of thyme, loz. It may be used with 
or without starch, and adds weight and stiffness to the material. 


(March 10, 1880). 
1051. it of Ores, &c. : F. M. Lyte, London. 
[l0d. 4 Figs.}—C onsists partly iu improvements on ¢33 of 1877, 
and 269 of 1879, and relates to methods for rendering 





the hub of the wheel. 


In Fig. 1 the 








to a. 4 





calamine, silicate of zinc, 
in beg the g ploy 
which process is based are described in the previous specific: 
tions, and the method of working mixed ores such as Gispeen. 
blende with argentiferous galena copper pyrites, is as 

follows; The ore iscalcined. powdered, and sifted through a mesh 
of 60 to the inch. Supposing the process to be already in operation, 
4 ton of prepared ore is placed in an attacking tub and partially 
saturated with bydrochloric acid from a previous operation decanted 
into it. The liquor is boiled with steam and stirred 1} hours, 
It is now allowed to settle and the clear liquor is drawn off down 
to the precipitate and carried into a reservoir. A fresh quantity 
of acid is then run into within a Se Sn eeees Stes af Gs web 
and boiled. This is aliowed to settle for an hour. and then run 
into a second tub, } ton of powdered ore being at the same 
time added to continue that of the process. The first tub 
is now filled with boiling and the ore stirred through it for 
half an hour, after which it is allowed to settle for two hours, and 
is thendrawn off. If requisite, é.¢., if the gangue still retains notable 
quantities of lead or silver, another charge of boilicg brine may be 
rang on to it, boiled, settled, and again run off when nothing but 

entirely deprived of lead and silver will remain. The gangue 
then removed and a fresh supply of ore placed in the tub and a 
charge of liquid from the tub added, while the ore in the 
second tub is treated with brine. Thus each tub in turn becomes the 
first, and no acid liquor is drawn into the reservoir until it has c'rcu- 
lated over two lots of ore. The brine thus becomes charged with lead 
and silver, while the acid takes the zinc and the copper. As 
the brine cools it deposits lead chloride, and the clear liquor, still 
containing some lead and all the silver is drawn into a desilverising 
vat to be deprived of its silver by the presence of spongy lead or 
zinc or metallic sulphides, The treatment of zinc acid liquor for 
the extraction of zinc oxide has been explained in former patents. 
The specification contains drawings illustrating a plant for working 
the process, consisting of the various tubs and cisterns and an 
apparatas for lifting and lowe the attacking tubs for the 
system of alternate decantation, and further describes the use of 
kalino-earthy chlorides in place cf salt, and claims the employ- 
ment of chalk or like substances to neutralise any acid that may 
become } resent in the brine. (March 10, 1880). 


1069.* Tricycle: A. T. Burton, Cambridge. [2d] 
—The novelty consists in two wheels of different sizes running in 
the same track at one side of the vehicle. (March 10, 1880. Pro- 


copper, and iron perro bz © wet process 
ctions on 


visional protection not allowed). 
1093. A tus for Hol and Exhibiting 
Photo; Cards, Pictures, &c.: J. M. Rogers, 


(6d. 11 Figs.)— Consists of a 
number of frames for holding photos, &c. Each frame is con- 
nected to holes in the flanges of a rotary drum by wires, the ends 
of which are bent at right angles to form a pivot on which they can 














turn. Two rotary cams are caused to act on an intermediate part 
of the w'res, so that upon turning a handle the drum and the 
cams are revolved, one of the frames is raised and the photo 
brought to view. In the illustration one of the frames is shown in 
Position for being viewed ; two others, a a, are inclined ; the position 
of the remainder is shown by the dotted lines. (March 13, 1880). 


1100. Wy tg =e 10 Fant oa weodies a J. 
“Darling, iw. . igs.}—Consists of a tu or 
receiving the nye ‘helncedie, a spring hook which p ‘ss’ 8 


through the eye, and is withdrawn after a loop of the thread has 














Fig. 1 shows the instrument empty, and Fig. 2 

with the needle inserted: ais the needle, 6 the spring hook, c the 

thread. The specification shows modifications in which a groove 

is substituted for the tube, and also methods adapted for sewing 
needles. (March 15, 1880). 


ty of Air in 
110L.* the Quantity of i 


Gaseous Mixtures: . P. 
(V. J, Laurent, Paris). (6d. 2 Figs.}—A flame burning in pure air 
forms a standard with which to compare flames burning in 
atmospheres of mixed gas and air. The instrument consists of 
a box through which a draught is maintained by a steam jet. 
In the box are three lamp wicks, side by side, each with its own 
atmosphere drawn in from various sources. en used for 
determining from the effluent gases from a steam boiler whether 
‘amount of oxygen for the complete combustion of the 


been put into it. 


the proper 

fuel has been admitted, one lam is connected to the air, the second 
ly to the air and partly to flues, and the third partly to the 

air, but principally to the flues. The first flame is b tand clear, 


the with aa 4 and the third pot at all 
when the products of combustion are fully oxidised; if the stoke? 





2807 of 1877, 
saleable mixed ores, as those containing galena, biende, 








should admit an extravagant qd@antity of coid air the third lamp 
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would light from the improvement of its air supply, and on the 
contrary if the furnace should have an insufficient su of air 
the second lamp would be put out by the smoke. In illustra- 





tion a is the steam jet, the three flames are seen through the 
window 6, with their three air channels ¢, d, ¢, divided by dia- 
phragms. (March 15, 1880). 
1102. Lamps for Burning Light Oils: T. F. Hoyne, 
m. (2, Hitchcock, J. M. Segourney, W. V. V. Rosa, Water- 
town, New York, U.S.A.), (6d. 2 Figs.—An improvement of Speci- 
fications 3212 of 1873 ,and 4283 of 1874, The necessity of using a 
chimney in Jamps burning light oil is obviated by the use of a fan 
driven by clockwork, and air ducts leading tothe flame. In the 
illustration ais the wick, 6 the oil reservoir, with the air ducts 
between it and the casec, a spring d@ drives by gearing a fan shown 
in dotted lines at the bottom of the space e. The air enters by 
perforations at the bottom of the lamp and is driven by the fan 
out through the dome at a. (March 15, 1880). 
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1103.* Looms for Weaving: J. Garstang, Burnley: 
[24.}—The gear wheels connecting the barrels of Jacquard 
apparatus have each a rim with a number of lugs around it 
instead of the ordinary ratchet wheel. The knifes are lifted by a 
of two-armed levers worked from the tappet shaft, and can 

ave the lengths of their strokes varied. When the weft breaks a 
lever from the weft fork lifts the catch on the Jacquard barrels, 
which can be turned back to the right card by a hand 
lever. Mock lenos are woven by the use of a vibrating bar con- 
trolled by the Jacquard spparatus, so as to bear t and 
tighten the warp threads at intervals. Jn Jeno weaving the du 
heald is replaced by a reed in which part of the dents sre half the 
usual length and provided with eyes. (March 15, 1880). 

1104.* Buildings and Building Materials, &c.: 
T. Hyatt, London. [(4d.]—Relates to the construction of fire- 

buildings by the use of (1) corrugated sheet metal formed 
with retaining channels to carry a filling of plastering to stiffen 
and fireproof the same for the of and pro- 
tecting the concrete filling and above it; (2) permanent 
metal arch centrings with a retaining underface combined with 
plastering ; (3) arches constructed from orated and crim 
sheet metal encased in sulphurised cement; (4) }ump alum, or other 
salts, containing * water of crystallisaticn” waterproofed by shellac, 
and mixed with plaster, or packed in the insides of holluw 

1 +) lded ceiling slabs to form a suspended fireproof 
ceiling; (6) flat faced solid brick filling, made by cementng a 
number of bricks into one solid block. (March 15, 1880). 





1106. tus for T Leaves of Sheet 
Music: C.D. Abel,London. (/. L, Becker, Galveston, Texas, 
USA.) (6d. 13 Figs.}—The illustration is an elevation of a con- | piston} 


trivance for turning over theacaves of music, and as shown is con- 


structed to be pe’ attached to a piano or music-stand. 
The two sides aa' are toa back 6, and form a portfolio. 
The sheets on the righ’ side are held by the fingers and 
spring c, and are drawn from under by the a; On the left- 
hand side the wire lever d on the rock spindle ¢ rises to admit each 
leaf and closes over it to retain it. The vertical shaft # shown in 
dotted lines, goes downwards between the keys to a knee swell by 
which it can be turned to rate the whole apparatus. The lever 
g is forked, one half of it lying below the sheet, which is notched 
to facilitate its being grasped, and the other half lying above the 
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sheet. In operation it slides first to the dotted position shown on 
the right-hand side, it then rotates about the centre A, carrying the 
sheet with it until it reaches the second dotted ‘ition, when it 
falls to the bottom of the board, leaving hold the paper, and 
returning to its old position ready for the next page. The movements 
of the lever g are produced as follows: A cord has one end fixed to 
a tightening barrel, and after being led round a pulley on the main 
spring i is connected by a wire and another cord to a grooved pulley 
ona short w t shaft, and maintains the machinery in the 
position shown in the drawing. A cord wound in the op) 
tion on a second grooved a lattached to the former is connec 
by the shaft / and other suitable devices to the performer’s knee. 
At the bottom of the upright shaft is an arm having a slotted lug 
at its outer end to which one extremity of the lever g is connec 

by a short lever and a ball-and-socket joint. The rotation of the 
upright shaft and its accompanying mechanism turns over the 
lever g as above described by means of the short lever and ball- 
and-socket joint, and at the same time the main spring acting on 
a slide raises the arm o, and on its return stroke carries all the 
parts to the former positions. (March 15, 1880). . 

1107. Brooms or Brushes: P. J nm, London. (/. 
0. Astenius, Stockholm). [4d. 3 Figs.}—In operation the brush is 
used to scrub the floor in the usual manner; it is then turned over, 
and the floor is dried by the india-rubber scraper or “ squeegee” a. 








After the dirty water has been collected into a pool, it is swept 
into the receptacle 6 by the operator,and drawing the brush 
towards him so that the india-rubber flap is opened to admit the 
water. (March 15, 1880).) 

Shifting 


1108.* Join’ and La: Pi; 
Soils or Under Water : H. F. y, London. ([2d.] 
—The sockets and spigots form ball-and-socket joints, aad have 
lugs united by loosely-fitt'‘ng bolts to prevent them from drawing 
apart; or, they ere held ther by rings of lead, or other metal, 
run or placed in grooves. In laying them they are placed on the 
surface of the ground, and the soil is cut away from beneath and 
around them until they sink to the required depth. The last 
length has always its end kept above ground, so as to allow the 
next piece to be joined to it. (March 15, 1880). 
1109. Motive Power Regula and 
Feed Water Heaters: W. Cook. Stondon 
y, Essex. (6d. 15 Figs }—This relates, firstly, to means 
of converting reciprocating into rtary motion. Figs 1 and 2 show 
this system. The reciprocating motion of the piston rod a and 
connecting rod 6 give a like motion to a sector wheel c, which is 
pivotted at d; the stud e¢ can be moved in a slot, so that the throw 
of the sector may be oy to requirements. Two shafts / g 
carry two toothed wheels Ai, which gear into the sector. e 














wheels are loose on the shafts, and carry pawls to operate ratchet 
wheels k 1: the two shafts are geared t-gether by wheels fg. The 
ratchet wheels being cut in reverse directions, the r ing 
motion of the sector will cause one or the other to be alternately 
revolved, and slways in the direction in which each shaft is run- 
ning. Secondly, to obtaining instant action at the throttle valve of 
an engine by the agency of electricity, Fig. 3 is a side elevation 
showing this arrangement; a is a small supplementary steam 
cylinder, } piston, c twq-way cock for admitting steam to the 








work 
; motion is communicated to the throttle valve d by bell- 
crank c and rod f. The two-way cock c is operated by lever in 








connexion with an armature 
ee eee The governor 7 
Sho spect of denvauaies somandea quemmemntptivtiens 
engine causes 
comes in contact with the fi wind the 
oy warty 
and at once 
water by vpn wre steam, 
hottest part of the feed tank. ; 
water heater, Th 


remains in contact with the 
causes it to be heated to about 212 deg. (March 15, 1880). 


1110. Ice- Machin : E..L. Beckwith 
and T. lL, Lightfoot, Dartford, kent. 

Relates to that class of machinery in which the operation takes 

an n of 

a ttaching the com ion and expansion 

cylinders te the sides of the cooler,so that coal each of the eal work 














ing parts shall form an integral position of one and the same 
self-contained machine, the said cylinders being placed at the 
sides either vertically or at an angle thereto not greater than 45 deg 


ted | A front and side elevation of one modifica ion of the invention are 
shown in Figs 1 and 2; a is the cooler, bthe compression cylinder 
¢ the expansion cylinder, d the steam cylinder, and e the 


latins pumps, Four different posses arr eomg of 
the machine are shown in the specificati 


circu- 
the various parts of 


ion, (March 15, 1830), 














greater surface speed than the former, The illustration shows 
the general arrangement of the rolls; @ is the fabric to be covered, 
it is led over back roll 6 and under face roll c; d is the composition 
with which the fabric a is to be coated,ee are rollers around which 
the coated fabric passes, and fa roll or reel for receiving the coated 
fabric. (March 15, 1880). 


1112. Galenising or Coating Metals: J. E. 
Reynolds, Dublin. [4¢.}—This process of coating surfaces 
w th an atherent and brilliant covering of galena consists in apply- 
ing to them a solution containing dissolved lead in the form either 
of a salt, oxide, or hydrate, with or without other metals in solution, 
and a body capable of affcrding sulphur by gradual decomposition 
in the liquid, but preferably the body known as thio-carbumide 
or sulpho-urea, discov: by the patentee. It is applicable to 
alloys, glass, collodion films, porcelain, marble, leather, paper, and 
many other bodies, and covers them with protective films of great 


brilliancy. (March 15, 1880), 
1113.* Fires in Buildings: S. R. 
Edw: th. (24]— Perforated pipes are placed 


1ound the cornices of the rooms and along the top of the roofs of 
buildings, and connected with the water main. ( h 15, 1880). 
1114. Fog Signals: 8S. A.Say. London. [6d. 9 Figs.) 
—Relates to a general arrangement of means to be employed in 
fog signalling, whereby the detonators are under the control of the 





signalman, and can be fed by him out of a case on to an anvil to 
yap ee my by a hammer worked by a lever that is depressed by 
the of the passing engine. . Lis a side elevation, a: 
Fig. 2 a plan of the us: aisa 


case containing a whee 
with numerous signals; the wheel is 


to receive the 
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le, and is turned by a ratchet wheel } 

the levers c and d which communi- 

& portion of its cover and bottom 

cut aw ag to cow thecigaein soap 0 the belies the wheel 

on to an anvil ¢ placed below they are struck by the 

hammer /, mounted on the sh aft g, and worked by the lever / fixed 

inside the rail, The signalman, by the same motion that ro a 

signal on the anvil, also moves the shaft g endwise in its ring 

by the lever d, and brings the lever / into the position to be 
depress 


mounted on a vertical 
by means of a pawl 
cate to the cabin. The case 


od by the wheels of a train. It is prevented from rising 
between each successive carriage by the click 4; and the feeding 
wheel is held against the force of the explosion by the ratchet é, 
both of which are released when the ft g is again pushed 
lengthwise by the signalman. (March 15, 1880). 

1115." for the Ma nufacture of Braids: 

Fr. E. A. Busche, lm, Westphalia. [4¢)—1o 
avoid the use of slotted guide plates, springs or fingers are com- 
bined with the notched disc wheels or drivers to grip the bobbin 
carriers and retain them until they are required to be transferred 
to the next driver. By this system the bobbin carriers can al] be 
arranged to converge to one point to avoid the alternate slacken- 
ing and tightening of the threads, and to allow of the use of 
springs in lieu of weights. A winder may be attached to the 
m achine to enable the attendant to fill his own spools. (March 15, 
1 880). 

1117. Photo-Chemical Printing: W. Willis,Bromley, 
Kent. (4d.}—Is based upon the process described in Specification 
2011, 1873, and comprises paper or other material rendered sensi- 
tive by the application of plati (not pl ic) and ferric salts. 
The sensitising solution contains 60 grains of potassic chloro-platinite 
and 60 grains of ferric oxalate in each ounce of water, and the 
developing solution contains 120 grains of potassic oxalate in each 
ounce of water. (March 14, 1880). 

1118.* Bankers’ Cheques, &c.: T. H. Case, Plump- 

t Sussex. (2d.)—To prevent alteration of cheques from a 





smaller to a larger amount, one edge of the cheque has a number 
of spaces divided by perforations, each marked with 5, 10, 15, and 
Fo on, 


When a cheque is drawn, say, for 6/., the piece yor 
the 10 would be removed, thus indicating by the space left that the 


cheque was for less than 10/, (March 15, 1880). 


1119.* Purifying and Cleansing Gases, &c.: W. 
Foulis, G . (2d.}—The brushwood used in gas scrubbers 
is suspended so that the twigs are vertical instead of horizontal, 
as is usually the case, the liquor being so fed as to trickle down 
over the twigs. (March 16, 1880). 


1120. Manufacture of Tin Plates, &c.: E. Parry, 
Lon and T. H. Cobley, Dunstable. (4¢.)—The 
lates first receive a coating of zinc by electric deposition. The 

th tains a solution of sulphate of zinc obtained by roasting 
the sulphide and digesting the mass, or produced by a double 
decomposition of carbonate of zinc and sulphate of iron. The 
anode may be of any suitable metal that will not be attacked by 
the acid set free during the operation, or of cast zinc. The cover- 
ing of tin is deposited in a bath prepared from tin ash, ore, slag, 
or scoria boiled in caustic soda, or roasted with caustic soda and 
afterward lixiviated. The ae coating of zinc may be 
omitted if desired. (March 16, 1880). 


1121. Giving Motion to the Valves of Water 
Motors, &c.: P. Hamer, Lincoln. [(6u. 
1 Fig.}—Has reference to moving the valves by a force stored up 
during the motion of the piston, and released by a tripping appa- 

















ratus at the proper times. In the application shown, the piston 
rod, y the aid of suitable mechanism, compresses a spiral spring 
at each stroke until the trip piece knocks out a catch, and allows 
the spring to expand and move the valve. In the accompanying 
sectional elevation of a meter, the piston rod is connected by the 
links @ and the lever 6 to the crosshead ¢, to which are attached 
the spiral springs dand ¢ enclosed in the sliding cylinders 7, The 
eprings and their case are maintained in their position until the 
fingers g cr A are released from the catch s ¢ or 4 by the trip piece 
1, when they move the slide valve m. (March 16, 1880). 


1122. Elevators and Conve: : J. 
eis sett Scnsiea contain te mle” 
ment of an endless band, either plain or fitted wjth buckets or 


trays for elevating bulk cargoes of grain, salt, coal, &c. The 
object is to make the apparatus more simple and durable than 
heretofore, and better adapted to varying heights depths. 
Fig. 1 shows a side view of the elevator, Figs. 2, 3, and 4 details of 
parts. The upper frame a4 and the lower frame 6 are ned to 
slide one on the other, so that the — may be lengthened or 
shortened as required. A rope ¢, drum and wormwheel d, and 
worm and shaft ¢ are the means employed for working this 
arrangement. The buckets / are carried by endless bands passi 

over wheels and guide pulleys g, g, g, &e. A pin A projects from 
each bucket and works between a groove or channel # (see Fig. 3) 





























crossbars or stays from the ship's deck or other place. Motion is 
given to the endless chain or buckets by a steam winch or other 
—_ r, and the cargo is ged from shoot 4. (March 16, 
). 

1124.* Bankers’ ues, Bills, &c.: E. Berman, 
London. [(2d.)—The cheques have lines across the two top 
corners, and across the left-hand bottom corner; betweer the lines 
are printed tens, hundreds, and thousand, each corner representing 
a different denomination. When the cheque is drawn the corner 
is cut or torn down to.the amount which is next above the amount 
of the cheque. (March 16, 1880). 

1125. Electric Railway Signals, &c.: J. C. Mew- 
burn, London. (7. A. Burtis Putnam, New York, U.S.A. [8d. 
19 Figs.}—The invention consists generally in a system and 
appliances whereby a moving locomotive may automatically receive 


into which the engine enters before reaching the c 4 

bar is m as the engine passeh "Be coeur 
an a) train from a station, it is necessary to lead a wire 
from the road bed conductor to the station and close a 


a shunt circuit of high resistance which exhibits no al so | 
the main circuit is intact, but when it nadaee on atan 
sounds an alarm. (Mach 16, 1880), 


1126.* Liquid Meters: H. J. Haddan 
(v. T. y Puig, Barcelona, Spain). [2d.)}—A vessel by a 
vertical ition, and mounted on a tal shaft, stands 
beneath the supply pipe. When one division is filled the ve:se] 
overbalances, and falls until it reaches a stop,in which position 
the full half can discharge ita contents, and the empty half receive 
the flow from thé supply pipe. A counter registers the number of 
oscillations made by the apparatns. (March 16, 1880), 


1127. Compound for Preventing the Incrusta- 
tion of ers: H. J. trand, West- 
minster. (//. Heimann, Cologne). (2d.}—Consists in the appii- 
cation of roasted and ground coffee either alone or mixed 
with one or more of the following substances; 1. Lupine (seed of 
Lupinus L.), or lentils (Ervum); 2. Fruit or bark of oak (Quercus L.), 
3. Chicory (roots of Chicorium L.). These may be used either raw or 
roasted, 4, Extracts from the wood of acacia catechu, or from 
uncaria gambia, or from seed of areca catechu, or various European 
pine trees, which extracts are known as catechu or new catechu; 
5. Chloride of baryta or chalk. The inventor claims the addition 
of roasted and ground coffee beans, either alone or mixed with 
one or more of the above-named eubstances. (March 16, 1880). 


1128.* Grinding or Cutting Spice: H. J. Haddan 
London. (4, Peithmann, Freiburg, Germany). (2d4]—Spec ally 
intended for grinding nutmegs. and consists of a piston or plate 
fed forward by @ screw to force the spice against the cutters. 
(March 16, 1880). 


1129.* Rail Joints, &c.: J. Davidson, Wombwell, 
Yorks. ge ape nated (1) in the employment of a pair of fish- 
plates which are continued under the base of the rail, and inter- 
lock with one another; (2. each plate may have a flange to con- 
nect it to asleeper, and thus form acbair. (March 16, 1880). 


1131.* Gas Engines: R. Johnson, Manchester 
(2¢4..—The explosion takes place between two pistons, one con- 
nected to the crankshaft in the usual way, and the other to two 
ier cranks set an angle of 180 deg. with the first. (March 16, 
1880), 


1132.* Securing the Wheels of Colliery Wag 
&c.: G. Glossop and E. J. Cavill, Sheffield. (2d. 
wedge or key is placed in a radial slot in the boss of the wheel, 
and forced into an inclined recess in the axle by a cotter driven 
into a cotterway across its head, and through one cf the arms of 
the wheel. (March 16, 1880). 


1133. Smenating Signals for Railways: T. Bar- 
row, Chester. (6d. 10 Figs.}—This invention has nine objects, 
each of which is made the subject of a claim. (1) The apparatus for 
carrying detonating signals, being a modification of Specification 
4220, 1873, The illustration shows the improvement. A vertical 

indle a has a swivel plate 6, provided with a coil spring c, and 
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or send signals (1) to denote when a switch is misplaced; (2) to 
lock and unlock a switch; (3) to inform the driver of another loco- 





























Cidhidelldd ith edd Mr 





motive of its position; (4) to signal its approach to a station; (5) 
to signal from a statiorto en approaching locomotive; (6) to denote 
by an alarm any defect in the circuit for all signals. An electrical 
conductor is arranged in a cavity on the road bed, preferably 
between the tracks, and adapted to be elevated or protruded by the 
= of an extra wheel on the locomotive axle acting bh 
evers, This conductor, when protruded, is swept by metallic 
brush conductors on the |} ive, by which means a circuit is 
closed. Wi from the protruding conductor to any point on 
the line, and aré caused, through suitable mechanism, to make and 
break a circuit when required. The brush conductors on the 
locomotive are connected by wires with the battery and with an 
alarm on the engine, and should the whole circuit be complete the 
ay signal is given. The signal on the locomotive is worked, 
y preference, by a shunt circuit controlled by an apparatus 
resembling a polarised relay. Figs. 1,2,and 3 show the method 
of g the | tive battery to the line wire, The wheels 
aa, Fig. 3, are fixed on a sleeve, and can be moved endways on 
the axle, as shown in dotted lines, to bring one of them to bear on 
the rail 4. By means of the lever c, Fig. 2, the bar dis raised into 
the position shown in Fig. 2, where each of the insulated strips ee! 
attached by the wires f/f! to the main conductors gg is in contact 
with one of the brushes A, which are coupled to the battery and 
alarm on the The brushes are protected, when not in use, 
by two covers ¢i', as seen in Fig. 1 The engineer is warned of the 
position of the points to which he is approaching, by the action or 
non-action of = = when he ra over br road age — 
ductor placed for purpose, since ts be wrongly place: 
the actuating lever couples the two line a nny together and rings 
the — bell when the engine enters the circuit. The switch is 
locked by the locomotive completing a circuit in which is enclosed 
an electro-magnet, which attracts a catch releases a locking 
lever, The lever is replaced mechanically by the weight of the 
engine and suitable mechanism as it passes the switch. A self- 
acting block system is worked by the engine turning over a lever 
by its extra wheels, as it enters a section, to complete a circuit 
which shall include the } tive of the next train if it enters 
before the lever has been released by a signal sent by the first 
train as it leaves the section. The approach of a train to a level 
crossing is marked by the fall of a bar held in an ypright position 














for the purpose of guiding. The framing is held in position by 





by a catch controlled by an electro-megnet included in the circuit 





stop d. The signals e are attached to one or more arms on the 
plate 6. The apparatus is attached to a sleeper, and the disc plate 
and arms operated by a rope or line from the signal box or danger 
signal, or may be worked by a signalman. (2) Portable detonating 
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signal carriers haying a vertical spindle, which may be stuck in 
the ground or attached to a sleeper. A reel contains the neces- 
sary cord; the signal is normally on the metals; the workman, by 
pulling the cord, can remove it. (3) The method of attaching the 
signal ¢ to the arms of the disc by means of ordinary pliable 
meta! attachments passing through slots 7. (4) Making a yoke or 
link for connecting signalling apparatus together, (5) A compen- 
sating slide of channel! iron ne a guide for a sliding _—. 
(6) A g detonating signals in conjunction with ger 
signals and lamps. (7) Attaching detonators to endless bands, 
wires, or chains. (8) Placing detonators on the metals by & 
carrier operated by electricity, or by a passing train operating a 
contractor. (9) Piacing detonators on a carrier with insulated 
spaces, so that after each explosion a fresh detonator is presented, 
the explosion being caused by a voltaic arc or electric spark 
caused by a passing train. (March 16, 1880). 


1136.* 


Machines: J. H. 

Paris). [4d.}—The object is to excite the field magnets of an 
alternate current machine without the aid of special auxiliary coils. 
Two additional commutators are employed, each of which has 
every alternate plate replaced by a non-conductor. The coil on one 
leg of a field magnet is to 
mutator, and the coil on 
ce mmutator, In operation one coil only is excited 
other one having its current cut off the commutator brush 
resting upon an insulated plate, from whicn it follows that all the 
positive impulses traverse one coil, and all the negative impulses 
the other, and thus maintain the magnet in a uniform polar con- 


dition. (March 16, 1889). 
Manufacture of 


(A, de Méritens, 





1137. Bol Machines for the ‘ 
Flour: J. ths, Weoenser, Beaeerse. (6d. 1 Fig.) 
—Consists in the use of an air shaft in combination with the ree! 
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of a bolter for the purpose of utilising the rotary motion of the reel 
to create a current of air through the reel sufficient to carry away 
the dust and stive without the use of a fan or other blower, The 
drawing shows a sectional elevation of a bolting machine; a is the 
reel upon which is placed preferably ‘‘ Blackmore's patent bolting 


ft 














cloth.” The middlings to be bolted are fed from the hopper 6 into 
the see] a in the ordinary manner; cis one of the beaters against 
which the cloth beats as the reel rotates, the cloth being fitted 
loosely on the reel. Air is admitted by the opening d. The rotary 
motion of reel a creates a current of air from ‘hole d, through the 
reel and up air shaft ¢, carrying with it the dust and stive to the 
stive room f. The purified middlings fall through spout g. 
(March 17, 1880). 


1138.* Stoppers for Bottles: C. W. Morley, 
London. [2¢.}—Describes two arrangements. (1) A glass or 
other tap is inserted in a transverse opening in the neck of the 
bottle, the tap has an aperture in its side which can be closed or 
opened by a key or handle. (2) A hollow conical plug having a 
groove or channel is inserted in the neck of the bottle. a hole in 
which allows the escape of the liquid when the plug is turned, 
(March 17, 1880). 


1139. Railway Signals: W. King, Houston, N.B. 
[6d, 24 Figs.)}—Frovides mechan'sm to give signals from a train 
to another train or to any fixed point. Each train carries a signal 
giving and a signa] receiving apparatus, the former consisting of 
a bar or projection, and the latter of a pulley attached to a hinged 
lever and connected toa whistle or other signal. At the side of 
the track at convenient intervals there are apparatus connected to 
one another by rods or wires to transmit the signals. A projection 
on the engine depresses a long lever, first gradually, and then 
more quickly as it approaches the fulcrum. This lever steps on 
the end of a short arm on a rock shaft, which carries at its outer 
end a lever with two wires connecting it to the signal transmitting 
apparatus. This apparatus consists of a short shaft having acam, 
which in one position supports an inclined bar alongside and 
slightly above the rail to operate the receiving apparatus on the 
engine. Ina second position the bar is free to drop out of the 
way. Theshaft can be turned either way by means of two wires, 
wound in opposite directions on two pulleys secured to the shaft by 
a loose connexion, so as not to interfere with each other's action. The 
passage of the engine over the first contrivance always reverses 
the second one, whatever its position may be, by means of one of the 
connecting wires. By means of these appliances a self-acting 
block system may be worked in which a train shall constantly 
set the signals behind it and again release them as it leaves 
the section. The specification further describes a means of 
measuring the speed of the train by means of projections at regular 
intervals ulopg the line which actuate a recording instrument on 
the engine. (March 17, 1880), 

1140. Machine for Cleansing Casks, &c.: H. 
Hill, Weymouth. [6d. 5 Figs.J—The method consists in 
causing the cask to revolve whilst a scrubbing brush receives 
reciprocating motion, the chief features of the invention being the 
rotating table on which the cask stands, the adjustable dogs for 
holding the cask, and the apparatus for brushing. Fig.1 is a 


mM 









































‘|an external appendage for securing and 


from crank d, and the handle ¢ of the brush can be adjusted at /, 
as shown. While the cask rev the brush moves up and down 
and water is admitted from tap g. The brush is pressed t 
the inside of the cask by a handle and roller. (March 17, 1880). 


114L* Treatment of Furnace Slag, &c.: C. L. A. 
Baatsch, For the pa’ of manufacturing 
slag, wool, &c., and to ren it less bri fused carbonate of 
= or soda is mixed with the - -¥ slag, the mixture is then 

lown into wool or run into mou in the To 
anneal the wool or objects from slag it is covered with a slag 
felt (made of slag wool mixed with water glass) and allowed to 
cool down slowly. Reference is made to S 4030, 1877. 
(March 17, 1880). 

1142. tus for the Combustion of Liquid 
Fuel: W. e, C. Bombonnel, Dijon.) (6d. 
4 Figs.)—Hydro-carbons, preferably F mame or its derivates, are 
made available as fuel for domes being burnt on 


the face of a porous block of refractory mate’ through which 
the oil percolates by capillary attraction or under pressure. The 
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block is a mixture of sand and fireclay, and may be pierced with 


fine perforations, In the diagram a is the porous block to which 
the fuel contained in the reservoir b is conducted by the pipe c. 
(March 17, 1880). 

1143.* Re ting the of Healds and 
Ww. for Wea’ : J rd. 


5 0 
(2d.]—Relates to improvements on cation 5196, 1878. The 
object is to arrange that the inside of the loom between the frame- 
work is clear of the rods connecting the apparatus to the bottom 
jack levers. Also to dispense with half the cards when weaving 
patterns that are the same both sides of the centre of the pattern. 
(March 17, 1880). 


1144.* Looms for Wea : J. Taylor, Clithero, 
Lancaster. (2d.) —(1) This has for its object dispensing with 
the leather check straps and picker saver of slays, commonly 
_— ont sens = new g mg 1 ane to -_— = of a 
sliding eld on brackets, an oles to allow them to 
slide on the picker spindle, and to be adjusted to suit both the 
picker and shuttle. (2) Relates to the crank arm instead of iron 
straps and cotters, A block is used having a recess to receive the 
steps that form the bearing on the crank. The — are adjusted 
by a lock screw. The other end of the block is hollowed to fit the 
slay pin which is held in its place by a hooked piece forming a 
bearing with the end of the block. (3) Applying cast-iron or 
other bushes to the bearings of loom shafts for the purpose of easy 
removal in case of wear. (4) Supporting the finger or catch rod 
in adjustable brackets to see ick and thin places in the cloth. 

8 in two pieces fastened 


(5) Forming the binder ther, so 
that it can be removed without stripping or moving tappet 
shaft. (March 17, 1880). 

1145.* y Cheques, &c.: T. Denham, 
Halifax, Yo (2d.]—Relates to printing on cheques between 
the cheque and the counterfoil, rows of figures representing pence, 
shillings, and pounds, and so ——— the strip that the cheque 
can be separated at any desired combination of figures, representing 


the intended amount of cheque, which is filled up on the cheque 


and counterfoil in the usual way. (March 17, 1880). 


1146.* Furnaces: J. H. Johnson, London. (C. 
Pernot, Paris.) (2d.}—Tbis invention consists mainly in constructing 
furnaces cf a framework of iron for supporting the bricks or fire- 
clay, The framing is built up in parts so that they can be removed 
at pleasure. The flues and covers are formed of skeleton iron- 
work, and filled up with brick or fireclay. The object is to 
economise cost of construction and afford rapid facilities for repairs. 
(March 17, 1880). 

1147,* Travelling Bags: J. A. Thumling, London. 
2d.J—Kelates (1) to locking and fastening travelling bags. The 
epression of a spring nozzle causes studs to be withdrawn from 

corresponding slots in the opposite side of the frame, and the bag 
to be opened. (2) A bar or rod having at one end a hook and at 
the other a spring loop or hook is attached to the bag, and —_ 

carrying parcels or 
packages. (March 17, 1880). 


1148. Apparatus for issuing Tickets and Re- 
g the Number issued: J. N. apy 

London. (6d. 7 Figs.)—'The tickets are placed in a tube closed 
at one end by a fixed plate against which the tickets are pressed 
by a spring; a pusher plate worked by a lever pushes out a ticket— 
sounds a gong—and operates counting m nism for registering 
the number issued. The illustration (annexed) shows a section of the 
apparatus. The tickcts a are p in the tube } and pressed u; 
by the spiral spring c, the tube being closed by the cop 4; the other 
end of the tube is closed by a fixed plate e, which is recessed to 
admit one ticket, and to receive a pusher plate / which is carried in 
a slotted guide plate g. The end of the lever’ (jointed at ¢ and kept 
upward by spring 4), passes through the guide plate g and enters a 
hole in pusher plate J, so that on pressing the lever, the pusher plate 
will be forced forward and cause a ticket to passfromthetube. At 
the end of spring ¢ is a plate &' whih prevents the pusher plate f 
from descending, and stops further wo. of the apparatus when 
all the tickets are issued. The registering apparatus is contained 
in a closed box / and is operated by a spring pawl m. Carried by 
lever h, a pinn on the same lever trips the hammer of the gong at 
every inward thrust of the lever. When tickets for two rates of 
fares are required to be i the apparatus is a 
double tube and mechanism. (March 17, 188v). 


- 
Manufacture of Zinc White and Metallic 
Zinc : 8. Pit’ Sutton, Surrey. (1. G. Harmet, Denain, 
France), (6d. 2 Figs.—The invention has for its object the con- 
tinuous production of zinc white, in the furnace shown in the 
illustration. It has a cylindrical barrel in which the ore is reduced 
under the influence of carbonic oxide and carbon. Below the 
barrel there is a funnel-like part a in which the zinc is volatilised, 
and which communicates at the bottom with le 6 for 
—— ¢c admit air near the of the furnace for 





vertical section. The table a is revolved by the bevel belo’ 
and the cask held by the d Uk aphh eontunedns inate 
the bolts and the wedge ¢, brush receives reciprocating motion 


fuel. The openings dd conduct the vola- 





1148. J. N, MASKELYNE, (See preceding column.) 
t'lised zinc into the chambers ee, where it is burned into zinc 
white, and then forced forward through sieves into depositing 
chambers. When it is required to produce metallic zinc the fur- 
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nace is of a slightly different construction, and is provided with 
additional chambers in which the products are tubjected to the 
reducing action of carbon. (March 17, 1880). 


Making: ‘Umpherston, Lei pa. sg Pio 
Shen of the invention is to subject every part of the > ptoa 


uniform treatment. Jn the accompanying sectional elevation of 
the improved engine, the roll a, bottom plate b, and the form of the 
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1151.*° Micro- A tus: R. H. 
y, (2d.}—Relates (1) to the contruction 

of a metal bobbin *p with a resisting medium” and wound 
with layers of wire, one end of each layer being attached to the 
bobbin. The bobbin is connected with a pendulum or springs to 
obtain “ delicate vibratory motion.” (2) Compounds and alloys of 
meta's are employed consisting by preference of a combination of 
those of high and low resistance. (3) The carbon ordinarily used 
is replaced by carbonates and other salts of metals, also by metals 
in a state of powder. (March 17, 1880). 


52. Spinning Fibrous Materials: J. and 

a Kanton under-Lyne. [6d. 17 Figs.)—Relates 
methods of mounting and lubricating the spindles of spinning 
machines, partly by the use of a removable lubricant reservoir, 
and also by the formation of right and left-handed grooves in the 
bolsters and aap mee | to raise the oil to the necessary height and 
then to stop its further flow. In the illustration both bearings are 
shown fixed in one tube that passes through the spindle rail and 
is secured byanut. The lubricant reservoir a, with its loose cover 
d, is fixed to the outside of the tube by a wire ring c sprung into a 


MNeohad 





J. A. 





groove. The bearings are formed, by preference, of German 
silver, with grooves cut in them in opposite directions (see separate 
Views), and are sprang or driven into the tube, The specification 
shows and describes several modifications of the methods «f 
attaching the reservoir either to the tube, or the rail, or the nut 
above mentioned and suitable either for mules or throstles. It 
further relates t> an elastic bolster formed with a globular collar 
resting in a seating in a bolster carrier secured to the rail. The 
lower end of the carrier, which is a tube concentric with the 
bolster, is turned very thin and split with saw cuts to form springs, 
which embrace the bolster and allow of slight oscillations. (March 
17, 1880). 

1153. Ballastin Ships, &c.: M. Stuart, Seaforth, 
Lancaster. (2¢)— of waterproof material are filled with 
water and suitably sealed, They can be emptied when not required 
and stowed away without taking up so much room as present 
water ballast tanks. (March 18, 1880), 


1154. Smoothing Plate Glass: W, W. Pilkington, 
St. Helens, caster. [éd. 4 Figs.}—To prevent the 
surfaces of the runner from moving successively over the same 
curvilinear paths, and thereby producing uneven surfaces to the 
giasa, the radius rod of the runner arm is made capable of varying 
its centre of oscillation, and causes the path of the runner to be 
varied, Thofigure shows a plan of this arrangement: a is the 





plate of glass, 6 4 the runner, ¢ the crank, d the arm or connecting 
rod, e the radius rod for controlling the motion of the runner ; the 
radius rod is jointed at one end to the arm of the runner and has 
an eccentric strap at the other. When therefore the eccentric / is 
rotated by a ratchet or other means, the centre of oscillation of the 
rod is altered for the purpose stated. (March 18, 1850). 


1155. Vertical Steam Boilers: W.Clarke, Gates- 

, and W. Swanson, Wil. on-on-Tyne, 
(6d. 2 Figs.}—The object is to obtain large heating surface, free 
circulation of the water, and facility for effecting repairs upon any 
portion of the boiler. Fig. 1 is a vertical section, and Fig. 2 
a horizontal section. In these uiews, @ is outer shell, > the 
inner shell forming with the tube-plate or crown c the firebox of 
the boiler; concentric rows of tubes d extend between ¢ and 
bottom plate ¢, the latter forming the top of a water chamber /, 
which communicates by branch pipes g with the main water space 
h. The chimney é opens from tube-plate ¢, and the products of 
combustion from the fire envelope the water chamber /, and pass 
round by the tubes @ on their way to the chimney; the circu 
lation of the water takes place through space A, thence inwards 
through branch tubes g to the water chamber /, upward through 
tubes d, and again downwards through A, and so on as indicated by 





Fig.?. 































































































cating with water space A, form the claim of the invention. 
(March 18, 1880), 


11 Guards for Circular Saws: R. W, Tayler, 
Bu: St. Edmunds. [6d. 6 Figs—The shield cover or 
guard consists of a curved metal plate over, and in the same plane 
as, the saw, the plate being automatically held and kept concentric 
or nearly so with the saw. The curved plate is made of metal 
about the same thickness as the saw, and of sufficient breadth to 
give it rigidity. The wood to be cut coming in contact w.th the 
end of the plate causes it to rise. Tho plate or guard is inserted 














in a socket in the end of a lever, which is free to turn on a 
centre, so that when the plate or guard is raised it turns con- 
centric with the centre. T'wo adjustable guard rollers serve to 
steady the guard whilst the wood is being cut. The rollers are 
carried by a suitable bracket bolted to the table of the machine. 
After the wood is cut the guard returns to its normal position by 
reason of a weight, pulley, and cord, Shows also another method 
of carrying the plate or guard. (March 18, 1889), 


1157." Tell-Tale: A. Hillfiker, London. ([2d¢]—A 
plate has a number of conical holes marked with different nambers 
or letters corresponding with the number of the ticket or tally of 
each workman. who, on arrival or departure, presses it into the 
said hole, and causes a moving paper to be marked ona dial 
behind the plate. (March 18, 1880), 


1158. Reeling and Twistixg Yarns: W. Great- 
wich, Kidderminster. [(¢. 3 Figs.)—Consists in the con- 
struction of a m chine to ree! and twist yarns simultaneously by 
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arrows. The combination of parts / and d, the two latter communi- 


delivering them from a revolving spindle over rollers to a reel fly. 
The machine is shown in front and end elevation. The yarn is 





wound on bobbins and twisted on the spindles a by the fiyers 


“which revolve in the opposite direction to that in which the bobbin 
travels.” The yarn is led over the grooved pulleys 6, and through 
— to the reel fy, where it is formed in hanks, (March 18. 

880). : 


1159.* Mould for the Manufacture of Bricks: J. 
D. Lam: London. [2d.)—Consists in covering the ears 
or projections of the outer side uf brick moulds with metal platis 
to make them more lasting, (March 18, 1880). - 


1160. Velocipedes: N. Salaman, London. [éi. 
11 Figs.]—The object is to reduce the vibration of the machine by 
a novel use of an elastic medium applied to the bearings of the 
wheeis and to the handle. The illustration shows a section of a 
front wheel bearing; a is a fixing carrying the ball bearings and 





WY. 

MSs 
the running cones adjustable on the screwed spindle 5. It has a 
groove on its centre portion into which an india-rubber washer ¢ is 
sprung, ® clip or hoop d, hinged at one side, and united by a screw 
at the other, surrounds and compresses the washer and unites the 
bearing to the fork. Modified arrangements for the back wheel 
oe ‘Ww the handles are shown in the specification, (March 18, 


1163.* Bouquet Holder: E. C. Girard-Thibault, 
Paris. [2d.]—A conica] metal tube is surmounted by a crown or 
ring with hooks working on hinges. The tube is ornamented with 
paper, cloth, leather, or lace, éc., and a cork stopper is inserted in 
the end of the tube. The hooks hold the bouquet firmly, but with- 
out crushing it, (March 18, 1880). 


* Rotary Pumps: C. Shaw. Wolverhampton. 
(24.]—Relates to that class of rotary pumps in which an eccentric 
disc revolves in a cylinder. A valve of peculiar constiuction is 
hinged within a case which is exterior to the cylinder in which the 
disc revolves, and moves in the same plane as the disc. A part of 
the valve is quadrant-shaped, and enters the cylinder through an 
opening in the periphery thereof, and bears upon the disc. A 
passage is formed through the top of the valve case for the suction 
inlet, and an opening is constructed through that part of the valve 
which extends from the hinge to the springing of the quadrant 
through which the suction fluid is drawn. The outer periphery of 
the qu:drant works against a face extending upwards from the 
inside of the cylinder, and the sides of the quadrant fit the cylinder 
and case sideways. (March 18, 1830). 


1166.* Transmitting Motive Power: A. M. Blair 
and C. Fairbairn, Manchester. [4¢.)-The object is to 
transmit stored up power from a spring or weight by an escape- 
ment wheel to a crank. The escapement whee! has two eets of 
pins or teeth, one set on the periphery and radiating from the 
centre to drive the cran through a connecting rod, and a second 
1800). side to give impulse to an adjustable pentaiam. (March 18, 


1167.* Portable Folding Desk and Seat: 
Fleming, Dublin. ([2d.)—Two pairs of standards or suprorts 
are connected laterally by crossbars, and support a horizontal 
board to which is hinged the desk; the seat is hinged, and the 
standards are jointed so that the apparatus can be compactly 
closed up when desired. (March 18, 1380). 


1168. Horseshoe Nails: W.R. Lake, London. (/. 
E. Wheeler, Lynn Mass.,US.A.) [&d. 23 Figs.}—Comprises means 
for feeding a nail plate or strip to severing devices, and for 
punching blanks therefrom; revolving shaping dies, and a 
conveyer for automatically transferring the blanks from the 
severing mechanism to the said shaping dies; transferring 
mechanism arranged to receive the rolled blanks from the shapirg 
dies and to present them ively to the clipping devices ; und 
a clipping punch or die for forming the poiut, all arranged in 
relation to each other, and constructed, operated, or combined in 
one machine or in sets. It further comprises a nail plate and strips 


w. 








of peculiar construction, and a method of forming the nail head on 
the strip by hot rolling. It also comprises a method of manufac- 
turing horseshoe nails by rolling a plate with head-forming ribs, 
and separating the said plate into blanks, each of which has a 
head-forming portion substantially finished as required in the 
complete nail, and a shank adapted to be drawn out or lengthened 





by cold rolling to compress it to the requisite density. One form 








Oct. 29, 1880.] 


ENGINEERING, 





389 


— 





of the nail plate has the head-forming portion along each edge on 
one or both sides, in which case the blanks are cut crosswise from 
the plate, the heads and points alternating. In some cases the 
cross section of the strip resembles several nails attached point to 
head. Pian, and Figs. 2, 6, and 7 are different views of the mecha- 
nism, Figs. 3,5, and 8 being details; and Fig. 4 illustrates a 
modification in the construction of the dies in the rolls. ‘The 
nail-plate strip is fed by the dog a (Fig. 8) which projects into 
the feedway 6, and is supported by the sliding carriage c operated 
by the cam groove @ and cam pine. This arrangement may be 
replaced. by a pair of rollers. e punch / is reciprocated verti- 

y toand from the die k by means of an eccentric. The die k 
opens into an inclined shoot which ends immediately over the 
converging point of the revolving dies fh! (Fig. 7), The revolving 
dies are formed in the circumference of the rolls i. They are 
preferably so designed that the head-forming portion of the blank 
i; notacted upon by them, but the shank is lengthened, broadened, 
and polished, and the nail finished with the exception of clipping 
the point. The clipping device. consists of a die (not shown) 
arranged to coincide with a nail-holding recess in a dial as the 
same is brought into Il ne with it,and which is provided with a 
passage through which the clipped nail drops. The dies and 
various parts of the machine are described and illustrated at 
great length, and form the subjects of twelve claims. (March 18, 
880). 

1169.* Expansion Valve for Steam Engines, &c.: 
G. Cranstown, Birmingham. [(?d]—Two oblong plates 
rather longer and broader than the ports in the slide valve rest on 
the face of the vaive; the plates are a. of approaching to or 
receding from one another, their motion being effected by the 
governor, so that the passage of the steam through the ports is 
more or less obstructed according to the speed of the engine, and 
the consequent position of the two plates. (March 18, 1880). 


1171.* Brooches, Lockets, &c.: J. Walker, Bir- 
mingham. (2d ]—Relates to construction of p»rtrait frames or 
hoxes for lockets, brooches, &c., and tools for their manufacture. 
The frames or boxes are made from one piece of meta), and 
formed by the improved tools. (March 18, 1880). 


1172. Continuous Railway Brakes: S. G. Col- 
quhoun, Edinburgh. [6d. 9 Figs.|—Relates to improvements 
and additions to Specification 3772, 1879. The improvements consi+t 
in effecting automatic brake action from motion of the draw rods 
end buffer rods, and in mounting a special spring on the draw 
rods to operate the brake. Fig. 1 is a sectional side elevation, 
Fig.2 aplan. The draw-bar springs are contained in a box a,a 
sufficient free space being left between the collar of draw spring and 
the nuts 5 to allow the brake blocks cto be put into or out of action; 
the brake blocks are hung by links d, and connected to the short 
arm ¢ of an actuating lever 7. The spiral spring g is strong enough 
to force in the draw bar, and actuate the levers fand put on the 
brake, as soon as the draw hooksare slackened by the stopping of 
the locomotive. When the engine advances, the draw-hooks are 
drawn out to their limit and the brake blocks are free of the 
wheels. Afurther improvement consists in making the pressing 
force of the buffers take off the brakes when the locomotive is 


© 


Fig 





pushing or backing the carriages. For this purpose rods A project 
beyond the buffer heads, and work in guides or slots; the rods are 
attached by a slot joint £ t» the lever which operates the draw-bar 
at the part & Another improvement consists in the hand gear for 
operating the brake. A hand levcr /communicates with the diaw- 
br rods by connecting ruds,as shown. (March 18, 1880). 


1173. Printers’ Quoin: P. de Villiers, St. Leo- 
nard’s-on-Sea. [6d 5 Figs ]—Kelates to an improved appa- 
ratus to be employed as a printers’ quoin to replace the wouden or 
metal wedges in present use. ‘The quoin is elliptical in shape and 
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provided with teeth or serrations to prevent it slipping out of 
place. Figs. 1and 2 illustrate the relative positions of the parts of 
& type form (1) clamped and ee The quoins a a have 
square holes through them for the insertion of a wrench or handle 
to rotate them and compress the triglets b. (March 18, 1830). 


1174.* Cover for Carding Engines: B. A. Dobson, 
Bolton, Lancaster. (J/. Beck, St, Petersburgh.) [(2d.]—Consists 
in forming ridges or grooves in the inner surface of the covers. 
The ridges are made more or less acute to the surface of the card 
Wire, so that they tend to straighten or smooth the cotton or other 
fibre being ope ated upon, (March 18, 1880). 


2175." Spinning Frames: B. 4. Dobson. Bolton. 
[2¢.]—Relates, firstly, to the collar bearings of spindles. ‘The 
bearing has « spiral; roove to carry the oil from the oil chamber, 
In the outside of the brass bearing is a groove or slot to convey 
Ha pon Socge rad ea = that may overflow, meyenen | apply- 

ing . 
(March 18, 1880), n the spindle in its place when doiling 


1176. Landing or Delivering A atus for 
&c.: Sir John Goode, London. (4d. 4 Figs)j— 


es, 
Netstes to apparatus for delivering mud, shingle, &c., from barges 
y means of a suction pipe fixed in a central well, and by valves 
and water jets in different parts of the vessel. In the illust:ation. 
well with sloping sides and corners, and appliances pe 


ais the 
vent the load becoming jammed into th: 
¢ ® suction pipe from the pump; 


bottom; 6 an open ; 
d flushing valves con 












6): (Kee 
rf rit iiNe 
Toms TT 














— the deck ; ¢ ribs to deflect the water fore and aft. (March 18, 
). 


1177. Preparing Colouring Matters for Dyeing 
and Prin : J. H. Johnson, London. (A. er’, 
Munich). [4d.)—The inventor makes nine claims, the first four of 
which apply to the artificial formation of indigo blue and allied 
colouring matters, the remainder to the production of materials 
capable of being used in the preparation of the same, The materials 
are derivatives of orthonitro-cinnamic acid, and especially the 
orthonitro-substitution compounds of dibromohydrocinnamic acid, 
of phenyloxyacrylic acid, of phenylpropiolic acid, and analogous 
substances. (March 18, 1880). 


1178. Dynamo or eto-Electric Machine: J. 
Perry, London. [6d. 5 Figs.]—Relates (1) to the use of coils 
on a movable armature or ring, such that the plane of each wind- 
ing makes an angle between 90 deg. and zero with the direction 
of motion ; (2) to placing magnetic poles of ——— polarity so as 
to break joint on the opposite Sides of a coiled armature or ring, 
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whereby nearly all the lines of force make an angle of from 20 deg. 
to 70 deg. with the direction of motion; (3) to the use of an 
annular armature of coils wound at any angle to the direction of 
motion when soft iron is not used as a core; (4) toa particular 
form of armature, and to a new commutator; (5) and to the use of 
dynamo machines with a greater electrical resistance 20 ohms 
for telegraph work. The illustration shows one of the many forms 
that machines constructed in accordance with this invention may 
assume. The ring is placed close to the field magnets, and does 
nct require the aid of a soft iron core, as used in the Siemens and 
Gramme machines, and which at high speeds can no longer help in 
intensifying the magnetic field. e core is made of steel or 
phosphor-bronze, and in some cases is dispensed with entirely. 
The rings are first wound on a peculiarly-shaped bobbin, then 
soaked with insulating material, and when dry are taken from the 
bobbin and slipped on the core “ at a decided angle” to it (Fig. 2). 
The bobbins and core are carried on a wood centre fixed on the 
shaft a, and are further held by two wood clip rings screwed 
together on the outside. The field magnets 6 b', ¢ cl are carried at 
their bases in cast-iron frames, and at their ends in wooden rings, 
shown in section. The opposite magnets are not upon the same 
centre line, one system being turned about 10 deg. in advance of 
the other, so that a line joining the centres of their poles makes 
an angle of from 20 deg. to 70 deg. with the direction of motion of the 
armature, The commutator is formed of cranked or curved rods 
d attached to an insulating ring ¢, and separated by air spaces. 
A tubular electro-magnet is also detcribed and illustrated. (March 
18, 1880). 


1179.* Rotary Engines: W. Ullmer, London. 2d.) 
—A shaft enlarged at its centre passes through two discs, which 
are secured to a bed-plate; the shaft carries a piston, which is 
surrounded by a cylinder, which is flanged to fit the sides of the 
discs. Water, steam, gas, or air is admitted through an opening 
in the side of the disc, and causes the piston and cylinder to revolve, 
thereby giving motion to the shaft. (March 18, 1830). 


1180.* Treating Paper, &c.: A, Annandale, 
Dunbar. [2¢)]—To produce a mottled effect on paper, liquid 


cvlouring matter is transformed into spray or vapour and ejected 
against the paper. (March 18, 1880). 


1181. Apparatus for Absorbing and W. 
Gases and Vapour: 4. M. Clark, London. V/. /. 
Kuhlmann, Paris), (8d. 2 Figs.}—The apparatus consists of a 
c:osad vessel containing helical inverted trough-like plates by which 
the gas is caused to travel a considerable distance in a relatively 
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smal] dep‘h of liquid. Anagitator below retards the ascension of 
the gas and facilitates its absorption or produces the opposite effect 
according to the direction in which it is rotated. ‘The helical 
plates a are attached to the inside of the chamber or cylinder }, 
the internal edges of the plates are rivetted to angle-iion, thus 
forming an inverted helical trough. The gas enters beneath the 
lower end of the delical trough and -travels upward beneath it, 





the rate of ascension being slower as the pitch of the helix is less; 
the lip c prevents the gas escaping into the body of the cylinder 
The gas is completely absorbed before arriving at b,and the inert 
gases pass outatd. An agitator eis rotated by she vertical shaft 
eg gear g h dis a manhole, and é the gas inlet pipe. (March 


1182. Olling Wool, &c.: W. R. Lake, \. 
(Jules Maury, Jun., Paris), {2d.}—The process of oil is as 
follows: After the wool has been opened or devilled it is p’ in 
layers and naphtha or other mineral oil mixed with water poured 
over it. To insure the mixing of the oil with the water it is violently 
agitated. The wool is then turned over by a fork and again 
passed through the opener to regular oiling, it is then ready 
for spinning. In scouring carded spun wool a bath is used composed 
as follows: White soap 4 to 5 kilos, dissolved in the quantity of 
water required for scouring 100 kilogs., add 15 to 18 kilos. bay 
salt or chloride of sodium, the temperature of the bath being 
raised to 85 deg. or 90 deg. Cent. (March 18, 1880). 


Machin for Lowering Coals, &c.: J. 
Dunn, South Het Durham. (24.)—Consists eub- 
stantially in arranging on a hollow shaft an eccentric pulley and 
two other pulleys; the eccentric pulley is worked by a weight 
attached to a flat chain, which weight exceeds the weight of an 
ory truck or cradle; attached to the two wens are flat chains 
which are connected with the truck or'cradle, which, when loaded, 
descends by its own weight, the descent being governed by a 
brake. When the truck or cradle is empty the weight causes it to 
rise. (March 19, 1889). 


1184. Apparatus for Insulating, Containing, and 
Protecting Surface and Underground Telegraph 
Wires: J. T. Liverpool. (C. Linfold, Pittsburgh, 
US.A.) [6d. 8 Figs.)—The object of the invention is to as 
surface and underground telegraph wires from growth of fungus, 
admission of moisture, and want of durability, and to render them 
accessible for repairs. Fig. 1 is a perspective view of a telegraph 
cable and container. The cable a consists of cotton-covered wires 
held together by a strip of cotton wrapped spirally round them, 
the interstices are filled with melted paraffine or tar. The cloth 
wrapper is coated with an elastic impervious material. and, if 
desired, another strip of cloth is wound round in an opposite direc- 
tion, and also coated with material. Fig, 2 shows a section of the 
cable. Fig. 3 shows a ,container with an iron box or bed, pro- 
tected from rust by tinning or other treatment. The interior is 





fluted at b to form receptacles for the wires, and the whole int rior 
surfaces of them are coa with porcelain enamel, as at c, to 
prevent the passage of moisture to the interior. A cover d fits 
within the flanges e, and rests upon the shoulders /, The secti 

of the container are united by a coupling box g, which has a trans- 
verse groove h and longitudinal grooves i. The form of the 
coupling box is adapted to the shape of the bed, and is attached 
by screws. When the wires are placed in the grooves, the cover d 
is cemented down, the cement being fitted into the groove * and 
between flanges e. Cement is also poured into the coupling box, 
and fills up the grooves and recesses. (March 19, 1880). 


1185.* Portable Air- t Vessel for the Re- 
moval of Night Soil: E. de Pass, London. (7. 4. 
Kisch, Cape Town) ,[2d.}—The vessel consists of a cylindrical chamber 
andac over, An inverted cylinder contains the tub or pail of 
refuse, and thé annular space surrounding it is filled with water 
into which the cover dips to form an air-tight joint. (March 19 
1 , 





1187. pom ry) Apparatus for Cages : J. Foster 
and W. B e, W Ay an oa 5 Figs.}—Relates to improve- 
ments in safety hooks and to methods of re-attaching the rope after 
separation. Fig. 1 is an elevation, Fig. 2@ section, and Fig. 3 a 
detailed view of the disengaging apparatus. The shackle a is con- 
nected with the jaws b, Fig. 2, which are maintained in their closed 
position by a soft metal pin driven through them and the framo 





cheeks c. The fingers d, turning freely on the pin ¢, are held in 
the position shown by a spring or by gravity, and can recede when 
the apparatus is drawn through the fixed metal plate /, but will not 
allow of its retarn. The jaws b have also fingers / too widel 

ex! to be drawn through the plate / without the soft 
metal pin before mentioned, and the rope and a 
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1189. Com! of Rail and Wheel: H. Wede- 
kind, London. (F. Hoffman, Berlin), (6d. % Figs.)—The rails 
are f of angular metal as shown in the illustration ; the fset 
a have projections 6, and the rail is fixed by being set in concrete 


overdrawn with carrying the cage with them. (March 1% 





as shown, or held to by spikes or screws. The wheel is 
formed with a } cpt in its periphery, so that when not required 
oa on rail it may be used for ordinary roads. (March 
’ ). 
1190. Shears : H. Turton, [24.] —The blades are 
flyed from a sheet of steel, with that have one or more pro- 
jections, The handles are also flyed from a sheet of steel or iron, 


and closed over the tangs of the blades, so that the projections 
enter into holes in the handles, (March 19, 1880). 
(A. Escherick, 


1191. Gas Kilns: H. W 
rf, Germany), ow 9 Figs.)—Contsins improvements on 
jon 4381 of 1878. The gas 


8 is supplied in fine jets issuing 
at right les to the longitudinal axis o' kiln, and also to the 
direction of motion of the air currents from pipes set in the body 


and also in the walls of the kiln, after having been heated in 
passages formed in the kiln walls. In some cases the pipes 
are mounted on wheeled The kilns are built with six or 
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so that the who cof 
. or any num 


more chambers opening into end 
them may be traversed successive! 
“ean be temporarily disconnected. 


by the 
ig. 1 is a sections! elevation, 
Fig. 2 plan, and Fig, 3 a transverse section of the kiln. There 


are two parallel firing chambers, separated by a partition, within 
which the ervey f the gases is effected by twochannels. The 
pipes t-hand chamber are supplied from above, 
through apertures left in the roof and lined with earthenware. 
These tubes (Fig. 3) are made with trumpet mouths, let into sand 
joints, and provided with conical valves to regulate the — 
n the left-hand chamber the connexion of the gas pipes is formed 
by the inlet a, and 6 is the ow The cation further 
describes a kiln with twelve parallel chambers, six of which have 
movable hearths. (March 19, 1880). 
ting Clothes. 
Leeds. 


1192. us for Disinfec 
heey mys : J. BH. Nelson and F. Somers, 
6d. 3 Figs.)—The invention refers to an apparatus described in 
fication 2544 of 1868, and is for the purpose of regulating the 
supply of or air toa furnace by means of the ex ion of @ 
fi or of a . & tube containing mercury ends in an india- 
rubber pipe. which yields to the expansion of the fluid and regu- 


lates a valve by suitable mechanism. (March 19, 1880). 


. Hair Restorers: & W. Rich, Croydon, 
8 . [4d.}—An efficient and harmless hair dye is made by 
the com! tion of a solution of a salt or compound of manganese 
with glycerine and gallic acid, or other acid capable of readily 
combining with the oxygen of tbe air. (March 19, 1880). 


1194. Rotary Bnginess J. Walker, G '. 
[(4d.}—The improvements have reference to an oscillatyng duplex 
valve for admitting the steam to, and’ for reversing, the engine 
actuated by an eccentric rod and lever, the acting length of which 
can be adjusted to cut off the steam at any desired part of the 
revolution, and to an arrangement of segmenta! buttresses, through 
the ports of which the steam is sdmitted and exhausted, the said 
buttresses being oscillated by the action of the piston or engine 





itself, or Pc —_— — and also og ert moved 

by hand for sing the direction o! engine's 
rotation. (March 19, 1880). 

Manufacture of Glass, &c.: W. R. Lake, 

(C. de la Roche, Paris.) [(4d.}—Advantage is taken of 

the similarity of the ition of schi rock to that of glass 





to employ it asa materi. forthe manufacture of the latter. The 
schistous earths are mixed with 20 to 25 per cent. of sulphate of 
soda or am, and oxide of lead may be added if desired. 
During calcination of the materials substances are evolved 
which under pressure y- &-- and form excellent 
refractory useful for manufacture of mill and other 
. (March 19, 1880), 


1196," Knife-Cl es: J. F. Walters 
Boston, Mass. U.S.A. mipetee blocks of wood have their 
contiguous faces covered with boff leather, and receive a recipro- 


f motion from a crank. The blades of the knives lie between 


catin, 
while their handles are fixed ina guard rack. (March 19, 


the b 
1880), 


1197. Saws: R. Wyburn, London. pe 19 Figs.}— 
The impr is claimed to be the forming the teeth of saws 
by means of grooves or recesses formed in one face of the saws, 
the opposite face being subsequently ground or removed at a pro- 
— angle ; the grooves or recesses receive the dust produced 
in the process of sawing. Fig. 1 is a front view of part of a saw 





biade showing the grooves or serrations aa. Fig. 2 shows the 























saws a reduction in waste, an improved quality of work, and an 
economy in time and labour are effected. (March 19, 1880). 

1199. Machine Beltsor Bands: J. Heap, Ashton- 

. (6d. 5 Figs.|—The driving bands are formed 

by rivetting pieces or filets of leather to corrugated ribands of steel 

or other metal, or in some cases the steel may be stitched to the 





leather. The illustration shows a band having within its width 
six steel ribands, which are rivetted to the leather ata; dd are 
corrugations or bends in the steel riband, so as to make the band 
resilient when passing around a pulley. (March 19, 1880). 
1201.* Kilting Machines: T. Ashburn, Hands- 
worth, Staffordsh. (2d.)—Consists in attaching to the back 
of the knife blade a projecting piece carrying an adjustable slide 
with a nose piece bearing upon a cam or tappet wheel, so that 
when the machine is set in motion the nose piece sliding down the 
cam causes the knife blade to bear upon the material and carry it 
up to the rolls, and in the receding motion the cam wo 
against the nose piece causes a projection on the blade to come in 

tact with her projection upon the rocking shaft to lift it 
entirely from the material. For box plaiting the arrangement is 
used in duplicate. (March 20, 1880). 


1202.* Apparatus for the Manufacture of Gas: 
G. E. Stevenson, Peterborough. (2d.)—The hydraulic 
main and dip pipe are superseded . & foul gas main and a 

anced valve. the retort is ged the gas rises to the 
top of the ascension pipe, and is there separated from the tar and 
liquor, which fall into the main below, while the gas raises the 
valve, and passes on through the foul main to the condenser. 
w the retort is opened the valve falls back on its seat. 
(March 20, 1880). 


1203. Salt Cake’ Pots, &c.: W. Fidler, Liver- 
poet, (4d. 2 Figs.}—The pots have their entire structure, or 

ele lower containing the as mixture, formed 
of a single sheet of wrought or rolled steel dished into the required 


shape. (March 20, 1880), 

1204." Rotary Engines: C. Menard, Paris. (2d. 
The improved motor is enclosed within a hermetically oe 
casing, and turns within it round a shaft which serves as its axis 
by the action of compressed air, and suffers no loss except by 
leakage, so that “ when once charged it will — several days 
without any necessity for renewing the air.” ‘arch 20, 1880). 
1205. : T.M.Gribbin and J. 
nall, Manchester. (6d. 5 
tion of a tube in the interior of the hollow oval sectioned fork ; 
(2) to the use of spokes of a [J section: (3) to the construction 








of roller bearings having rollers with conical ends working between 
the axles and metallic bearing rings, or to rollers with bearing 
surfaces of different diameters. The illustrati show secti 

of a bearing; a@ is the fork, } the axle, ¢ the rollers, and d the 
bearing rings. (March 20, 1880.) 


1206. Cupola 
Nawrocki, Berlin. 





forSmelting: G. W. von 
(@. Torugger, Norden, Germany.) [6d, 
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2 Figs.}—This is an improvement on Specification 


3654 of 1879, 
and relates to the comb: 


tion with a cupola furnace of a lower 


Figs.}—Relates (1) to the ion. | 3 


door for the introduction of wrough t iron, a bridge u 
may be melted, a tapping hole, a do for drawing off the prom: 
of combustion to be utilised for other heating tions, and a 
e i duction of the air blast. 





upper part 
The products cf combos 
the opening J te another 
urpose. © wrough 
iron is to the melting coins 
before mixing with the cast iron, and be renewed from time to 

time as required. (March 20, 1880). 

. Apparatus for Working Railway Poin: 
&c.: P. slack, Jun., London. (8a-18 Pine 
substantially in linking two of the operating levers 


to the o) ite arms of a sway beam, which is linked to a single 
connecting rod extending to two objects to be worked by the two 
levers, and so connected that en one object is moved in 


head 





to the mo t of one of the levers, the other is held 
stationary, the object being to dispense with a second length of 
connecting rod. Fig. 1 represents the lever arrangement, and 
Fig. 2 is a plan showing the cranks and rods for operating two 
sets of points a a!. There are two levers } side by side, each 
having a short arm ¢ and c! respectively, to which is jointed a 
sway beam d; the single connecting rod ¢ is jointed to the middle 
of d. When lever 6 is puiled over, the arm c is raised, and the 
sway beam d working on the pin of the other short arm c’, the 
connecting rod e is lifted, thus pulling the rod 7 When the other 
lever ' is pulled over, short arm c' descends, and sway beam d, 
working on pin of c as a fulcrum, causes the connecting rod e to 
be pushed down. When the rod /is pulled, it operates the lever g, 
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and closes the points a by the connecting rod h. When / is pushed 
the lever g turns on the joint of lever ¢, and the points a! are 
operated, (March 20, 1880). 


1208.* Ati Buttons to Dress, &c.: T.Shutt, 

‘ham. (fay —To the shank of the button is attached, 
by ac hook, a wire terminating in a head similar to that of a 
toilet pin. The wire is pushed through a hole in the fabric, and 
prevented from returning by a washer, pierced by a hole large 
enough to admit the wire but not the head. From this hole pro- 
ceed two radial slits. which enclose a tongue that can be tempo- 
isn bent to allow the head of the wire to be inserted. (March 20, 


1209.* Fastening Shuttle Tips: G. Snow, Hyde, 

(2¢4.]—A hole is drilled through the end of the 
shuttle, and through the shank of the tip, and a wooden pin 
driven through the two. (March 20, 1880). 


1210. Mac’ for the Manufacture of Horse- 
shoe Nails: w. . Lake, London. (G4. J. Capewell, 
Cheshire, Conn, U.S.A.) [6d, 25 Figs.}—Relates to machines for 
reducing and shaping bars of metal to form horseshoe nails and 
other articles. One part of the invention relates to devices for 
feeding the blanks to a pair of rolls having aie grooves arranged 
in series of dimini-+hing pairs, and to mechanism for returning the 
blanks through the rolis to be again further compressed and 
shaped in the next pair of die grooves. The blanks are received 
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at the further side of the rolls by tubes, which carry them side- 
ways, and force them back, by means of plungers, through channel 
grooves formed in one roll for the 


springs. 
often as is necessary 








dlade with the 


teeth formed. It is claimed that by the use of such 





chamber communicating therewith by having a 








to obtain the required shape and finish. 
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and Fig. 2 a part section of the machine; a a are the two die 
grooved rolls; above the rolls is seen one of the fixed receiving 
tabes and plungers. and below one of the travelling tubes carried 
ina block that is vibrated by the rock shaft 6, worked by a cam 
on the main spindle. Vertical motion is communicated from a 
cam to the lower plungers by the leversc d. The specification also 
describes devices for cropping the rod, (2) for automatically stop- 
ping the machine when @ blank is improperly pr. sented to the 
rolls, and (3) when the end of the bar is reached, (4) for turning 
the blanks one quarter round between each transit hrough the 
rolls, and (5) for operating head and point trimming plungers, It 
further relates to a special form of serrated nail that does not need 
clenching. (March 20, 1880). 


1211.* Indicators for Prime Movers: J. Casartelli 
and W. Potter, Manchester. ([2d.J—Is to render more 
accurate the parallelism of movement of the tracer ina Richards 
indicator. The tracer is mounted on the outer end of a lever 
jointed to the outer end of the multiplying lever, and the piston 
rod is connected with the last-named lever by means of a link or 
links, either directly or through an intermediate lever. (March 20, 
1880). 

1212. Electrical Fire Alarms: C. E. Spagnolet 
London. [éd. 4 Figs.)-The apparatus has « train of oo 
work to run off paper ribbon (similar to a Morse instrument) ; it 
is started into action by the current that gives the signal from the 
place of alarm. A bell and an indicator denote when the instru- 
ment requires re-winding. Alarm bellscall attention to a signal. 
These bells may be of the ordinary ‘‘ trembling” system, but attached 
to them is an earth connexion for the bell hammer to work so tha‘ 
the line wire may be discharged and any ber of bells d 
with one wire. A code of letters or ciphers is used to denote the 
station from whence the alarm came. In the figure the improve- 
ments are shown adapted to an ordinary instrament. The wheel 
a has on it slots 6 and projections of metal (not shown) for pro- 
ducing a rubbing contact with the spring c. The wheel is rotated 
by the instrument, and the contact with the spring c makes the 























required letters or ciphers; d are coils which set the instrument 
in motion, when the armature e is brought in contact, / is the 
pointer, g the quadrant for indicating when the instrument requires 
winding. Refers to two other arrangements for signals and 
makes three claims: (1) Connecting the bells to the earth for dis- 
charging the line wire. (2) An arrangement of graduated slopes 
in connexion with a ball for sending signals. (3) The automatic 
system for starting the receiving instrument. (March 20, 1880). 


1213.* Sea Buoys: J. Sample Blyth, Northumber- 
land. [2d.}—For use in case of shipwreck. The lower portion 
18 filled with fresh water tanks, and the hatchway that communi- 
cates with the interior has a self-closing cover to keep out the seas. 
(March 20, 1880), 

1214. Steam Engines: S. W. Wilkinson, Chester, 
F. Preston, Huddersfield, and J. B. Hamond, Stock- 
Port. [6d. 5 Figs.}—The object is to vary the working of the 
cut-off valve of steam engines so as to make it self-acting, and 
controlled by the same governor that is used for acting upon the 
ordinary throttle valve, In the figure, a is the governor, } the 


PT, 





lever leading to throttle valve. The sleeve is made in two parts, 


cand d; the forked end of lever 6 works between collars on c; 
- cut-off lever e working on a stud on same bracket as /; its 
vrked end rests between collars on lower part of sleeve d; g and 








hare friction driving plates attached to d; i is a friction pulley 
on shaft 4, communica by suitable means with the rod 
cut-off valve ; the friction plates g h are balanced by a lever / and 
weight m. When the governor rises it raises one end of the throttle 
valve lever, and the t n is lowered on to one end of the leve' 
e, causing the opposite forked end of the lever to raise the sleeve d 
which brings the friction disc A into contact with friction pulley 
ifor the purpose of communicating motion to the cut-off valve. 
When the engine runs tvo s!owly the motion of the friction 

is reversed and the cut-off valve The slots in the links by 
which the weights are suspended allow the lever 6 to continue 
rising or falling after the disc / or g is in contact with 7. Describes 


" 


another method of operating the governor. (March 20, 1880). 
1215.* Fustians and Cords: D. Dewhirst and 8. 
bdon orks. [2d.)}—Describes the 


e » 4 
manufac ure of backed, looped, or pile fabrics having one 
to the back, and three, four, or five to the face, and further, 
explains the rotation in which the healds are raised, and the method 


of looming. (March 20, 1880). 
1216. Microscopic Pho’ phs: W. R. Lake, 
E. J. Molera and J. C, C . San Francisco, U.S.A.) 
(8d. 11 Figs.|—Relates to a process for reducing to a mi i 





scale cop es of records, pictures, 4c. It substantially consists in 
photographing the matter on an adjustable band, which band is 
intermittently moved, and the exposed field is photographed d 

its intervals of rest. The reduced copies are collected in adjoining 
columns like a newspaper, so that a small sheet of glass, paper, or 
other material may contain in a Pp d form the matter of 
many volumes. By two gular “ dist " any ticular 
place in the sheet is found ; an index being made of the column, and 
height in the column, of all the several matters the plate contains. 
The matter to be reduced is on a bund, and intermittently presents 
a new photographic field. The camera has a microscopical focus- 
sing device and a plate holder, the latter can be moved to presenta 
space for a new impression simultaneously with the movement of 
the band. Ifa furtherreduction is required the process is similar 
to the first. tig. 1 isan elevation partly in section of an appa- 
ratus for making the first reduction. Fig. 2 is a central vertical 
section of an apparatus for making an additional reduction. For 
the first reduction the matter is placed in a band a, whose ends are 
wound on upper and lower rolls 6. The band passes over feed 
rollerscc. A rotating shaft d gears with the u 
the two rollers are connected by a belt ¢. The lower roll winds the 
band as the rollers c feed it. An electro-magnet automatically 


















































releases a stop, and causes the band to be fed forward to present 
a new photographic field. The camera f has a microscopical 
focussing apparatus and an intermediate plate-holder. A rotary 
—_— the objective glass of the camera relatively to the 
plate-holder ani focussing apparatus (see Fig. 2.) The objective 
glass of the camera has a screen & attached to an armature, and 
maintained in position by a spring 7; m is an electro-magnet which 
overcomes the spring when the circuit is closed, and draws the 
screen over the glass. The camera for the second reduction is 
similar to that just descri but the means of presenting the 
peoteouetts field is different. A Lge is thrown upon the plate- 

older (see Fig. 2), an electric switch n permits currents to form 
closed circuits through their respective electro-magnets at pre- 
determined intervals; thus if five seconds are required for the 
impression on the sensitised paper, and fifty-five seconds to move 
the plate, the switch may be regulated to close the circuit rere 
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1216. It relates (1) to the construction of a binocular microscope 
and a plate holder, 2 ob means of adjusting the holder which 
carries the containing the microscopic matter, In the first 

case the invention consists in the combination with eye lenses 
large field lenses, of two'prisms next to the eye, and lenses to bring 
the two separate images closer , also in so adapting a 
frame plate holder and slide that they may have joint or inde- 
ent movement. Fig, 1 is a section of a binocular microscope, 
. 2 @ detail perspective view ofa plate holder, Fig. 3 a vertical 
section of apparatus. The two field lenses a (Fig. 1) are of large 
diameter aud short focal distances, their distance from objective 
glass } causes a large field of vision. Two prisms c are placed 
between the object lenses and eye lenses, each prism inclines so 
that the pencils of light from the field lens strikes the outer side 
of the prism, and is deflected inwardly against the opposite side of 
the a. and the light is thus b t in line with the eye lens, 
eo that the observer can simultaneously use both eyes. The plate 
holder d (Fig. 2) slides in frame e, independently or jointly with 
slide 7, the latter being moved by screw spindle g. A slide A 
enables the plate holder to move in the frame t by screw &. Refer- 
ring to Fig. 3 the transparent plate which contains the microscopic 


Fig. 2. 











matter is placed in holder /, the light is condensed by a deflector 
and lenses m, and passes through the plate, The cils of light 
pass through lenses mn, An enlarged image is pralected on trans- 
parent) screen o, and again enlarged by magnifying lens Pp A 
tubular casing g encloses the instrument. The observer can look 
straight at lens p, or it can be removed and the screen o to 
ww. In some cases natcral daylight is used, in other cases an 
electric light r is connected with electric machine s, and operated 
» Ae driving Ad t, B. can be operated by the feet of the 
observer. other arrangements and 
invention. (March 20, 1880), ea 


1218. Ordnance, &c: T. 
Landon. fed 6 Figey Relates to means for 
capable of revolution about an axis, at the zero elevation, parallel 


to the axis of the gun, either automatically by a pend or 
mechanically, for the purpose of elim the errors of fire due 
to inclination of the service sights when gun wheels are not 
upon a level surface, Also relates to methods of errors 
in range and direction by mechanical adjustments of by 


K. Scot 
ianiing meee 


calculation, Fig. 1 is a front elevation, and Fig.2 a plan of a 


Fig. 2. 











revolving back sight; a is a hinged a for different 
ranges, and fitted with. a slider 5, also uated for deflection ; ¢ 





sixty seconds through the magnets controlling the m ts o 
the paper and the plate. If the matter to be reduced is on opaque 
plates, the light should be thrown on the front. The second part of 
the invention relates to apparatus for printing the positives from 
the reduced negatives, and the third part describes apparatus to 
be used in connexion with microscopic scale photographs. There 
are thirty-seven claims relating to the various processes, apparatus, 
and details. (March 20, 1880). 


1217. A tus for Examini: Microscopic 
Photographs. W. H. “4 (Z. J. Molera and 
J. C. Cebrian, San Francisco,.U.8.A.). (6d. 8 Figs.]—Tke object of 


Fia. 3. 























the invention is especially to provide means to easily read micro- 


isa , d the notch, e the ole, f the screw. The flap a is 
hinged to an arm g, and can revolve around a hollow centre A under 
the action of the screw i, kis a level fixed at right angles to the 
axis of the gun to demonstrate the verticality of the sight. If upon 
firing the shot strikes at one side of the mark, the gun is again 
aimed at the object, and then the sight moved sideways until it 
covers the t of impact. If the gun be again aimed at the 
target the shot w ll travel in the desired direction. The invention 
further describes a method of adapting the improvements to the 
service sights. (March 22, 1880). 

1219. Driving Chains: H. Renold, iter. 
(4d, 2 Figs.|—Is an improvement on 2515 of 1864, and relates to 
chains in which an anti-friction bowl is mounted on each pin. The 
two inner links are connected by a tube or bush, rivetted firmly to 





them, and the pin connecting the two outer links through 
this bush ; a is an outer link, 6 an inner link, c anti-friction bowl, 
dtube or bush, ¢ pin. (March 22, 1880). 


1221. Apparatus for Breaking Coal and Charg- 
ing and Discharging Gas : J. West, Man. 
chester. [l0d. 8 Figs.]—Has reference (1) to a coal breaker 
with an elevating apparatus either fixed or travelling for the 
purpose of ucing @ more thorough distillation of the coal in 
retorts, and (2) to an apparatus for 

tion with the apparatus for charging. Fig. 
the crushing rolls; a bare the pre) rolls, and ¢ d the finishing 
rolls. The shaft and the dotted wheel below are to actuate a 





scopical photographs produced by the above described patent 


chain of elevating buckets, Another modification consisting of one 
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roll and a vibrating jaw, somewhat similar to a stone breaker, is 
shown. It is combined with a jib crane to raise the crushed coal 
as required, Fig. 2 illustrates the second part of the invention 
snd refers to previous Specifications 3225 of 1873, 1978 of 1874, 
and 2346 of 1875. It is a combination of the charging trolly and 
discharging gear, su: on wheels and provided with pro- 
pelling gear; ¢ is the roller for supporting the rake bar, carried on 
the frame /, which may be raised or lowered by a chain and worm 
gear to suit the levels of the retorts. In wo:king, the coal breaker 


ee 
































Fig, 2. 


is placed against the trolly and the elevating mechanism feeds the 
crushed fuel into the sliding hopper direct. (March 22, 1880). 


1222. Steam Engines: W. Prowett, Towcester. 
[4d¢.}—Consists of a fan or turbine driven by the direct act.on of 
steam on the blades. (March 22, 1880). 


1223. Machinery for Metal Washers, 
&o.: R. Hay, Mo a 6d. 5 Figs.}—This is a 
machine for making washers and other articles by the combination 
of a hollow annular punch and a solid central punch working in 
opposite directions to one another. In Figs. 1 and 2 are cross 

tions of the hine taken at right angles to each other. The 
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vpper punch is worked by the crank-pin a and connecting rod 4, 
and the lower punch by the crank-pin ¢ and connecting rod d. The 
sheet or plate stands on the die ¢, and the external outline of the 
washer is severed by the punch /, while the central portion is struck 
out by the punch g which reaches the plate slightly after the upper 
punch, The upper punch carries the plate with it until it strikes 
the stripper for ¢ A, and the lower punch carries the er down 
to the guard plate #, fiom which it is removed by the pusher & 
actuated by a vertical rock shaft /. (March 22, 1880). 


1224. Stopping Bot Jars, &c.: L.'E. Chag- 


niat, London. [6d. 4 Figs.J—A screw-threaded ring of metal 
is affized to the 


of bottles by the glass being melted into 








rings in its inner side. A cap lined with cork or elastic material 
agree acne geoypeed for the bottle. (March 22, 

1226. Steam Cultivation: T. t 
RB (6d. 3 Figs.|—Two engines ays po Wy bow 


yburgh. 
lands act simultaneously on a wire rope for the pu of traversing 
a cultivator. The invention consists substantially in the arrange. 
ment of a drum and rope se for giving alternate motion to the 
rope of the cultivator. Figs.1 and 2 show the drum and 
pulley and their gearing; a is the drum, 6 rope pulley, ¢ spur 
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wheel, d pinion driven by shaft ¢, which is bevel geared with the 
engine crankshaft, fa bolt, g can be made to engage with ratchet 
teeth A of the drum or teeth on the inside of the rim of the rope 
wheel, so that either the drum or the wheel may be put in gear 
(March 22, 1880). 


1227. Bearings for Bicycles, &c.: W. Bown, and 

. H. ¥ - (6d. 9% Figsj}—Refers to 
Specification 3541 of 1877, and provides for the construction of ball 
bearings by fixing a grooved sleeve on to the wheel spindle for the 
balls to rotate upon. The balls are held between a fixed and a 
movable conical surface in the’ boss attached to the fork, and as 
they wear one of these surfaces can be adjusted. Two rows of 
balls can be used with a double grooved sleeve, and the invention 
seats be adapted for other purposes than bicycles. (March 22, 

). 


1228. Distilling Apparatus: S. Willoughby, Ply- 
mouth, (6d. 18 Figs.)—Consists of apparatus for distillation 
of sea water, also for condensing, cooling, and filtering liquids and 
gases. The condensing pipes through which the steam or gas 
circulates are arranged in flat spirals packed one above another in 
a cast-iron vessel, or they are made in the form of helical coils of 
different diameters to fit within one another. A rose or spreader 
at the lower end of the pipes throws the distilled water over a 
plate which forms the bottom of the worm chamber, or delivers it 
to a filter. (March 22, 1880). 


1229." Fleshing or Cleaning the Skins or Hides 

&c.: 8S. Gasc and A. Mader, Paris, [2d] 

—Consists in the application of liquid potassium to the fleshy side 
of the skin. (Marcu 22, 1880). 


1230. Scrapers for Clean. 
ing the Outsides of the 
Tubes of Fuel Economisers 
or Steam Boilers: G. Preston, 
Man . . & Figs,j—The 
invention consists in forming the scrap- 
ing edges of the scrapers at an angle, 
so that when fitted together they form 
spirals round the tube to be cleaned. gy 
The figure shows an elevation of a tube § 
a with the scrapers surrounding it. Each 
scraper } has a top and bottom scraping 
edge ¢ d, and a projection e which rests 
upon a lifting bar f. The scraping edges 
ed are on opposite sides of the tube, so 
that the pressure of the lifting bar 6 on 
the projection e causes both top and 
bottom scrapers to be pressed against 
the tube. (March 22, 188v). 








1231.+ Looms for Weaving: Dd. Armitage, Hudders- 
field. ‘[2d.}—Consists in attaching a brake pulley to the box 
lever of rising shuttle looms by means of a pawl and ratchet to 
render the fall of the boxes less abrupt. (March 22, 1880), 

1232. Coiler Cans for Spinning Machinery: G- 
W. von Na Berlin. (4. Naumann, St. Petersburg), 
[4d. 2 Figs.)—Coiler cans are to be made with pasteboard 
eylinders, wood bottoms and iron hoops at the top and botiom. 
(March 22, 1880). 

1233.* pene for Printing Yarns for 

ts, : W. Aitkin and A. Dickin- 
son,  Fpey printing cylinder is made of 
galvanised iron and heated by steam, hot air, or water, £0 as to 
obviate the necessity of a separate drying process. (March 22, 
1880). -f 

1234. Galvanic Batteries: A.M. Clark, London. 
(N. EB, Reynier, Paris.) (ls. 24 Figsj—Relates to improvements in 
the composition and regeneration of the fluids used in galvanic 
batteries, and in the manufacture of porous vases for such 
batteries. The following is the formula of substances to form an 
alkaline exciting liquid of increased conductibility. Water 1200 








Parts by weight; soda, 300; potash, 100; chlorate of tash, 20 
chlorate of soda, 20; chloride of sodium, 20; chloride of poteattom, 
20; sulphate of potash, 20; sulphate of soda, 20, The depolarising 
liquid is formed from the following in, ents: Water 1200 parts 
by weight; s te of r, 240; nitrate of copper 60; chlorate 
of potash, 20; rate of soda, 20; chloride of potassium, 20; chloride 
of sodium, 20; chloride of zine (sat. sol.), 20; — a 20 
sulphate of soda, 20 phate of zinc, 20. hen the 

loses its power the uids may be 


regene 
Tope | deposited copper redissolved by sending a current from a 


Fig. 1. 






x 


Fig. 2. Fig. 3. 


magneto-electric machine through it in the opposite direction to 
its own current. The invention further describes a method of 
forming porous vases from sheets of paper without joints by folding 
them around moulds of prismatic form, somewhat in the manner 
that a workman makes a paper cap. Fig. 1 shows the creases in a 
sheet that has been folded; a is the base, b, c, d, e the sides, 
Fig. 2is the mould; Fig. 3 shows the size of the finished vase, 
and Fig. 4 the article as it appears; f represents a rivet to secure 
the last fold. (March 22, 1880). 


1237.* Boilers: C. H. Roeckner, Newcastle-upon- 
Tyne. [2d.)—Relates (1) to the construction of steam boilers 
consisting of a series of double concentric tubes with water and 
steam spaces between them and exposed internally and externally 
to the action of the fire. (2) To the application of mechanical 
agitators to boilers for fibrous materials. (3) To the application 
to boilers for fibrous materials of a condenser to effect the circu- 
lation of the liquid. (4) To the employment of a vacuum in such 
boilers. (March 23, 1830). 


1238. Gas-Heating Apparatus: W. P. Thompson, 
Liverpool. (J. Cougnet, Biussels.) [10d. 11 Figs.)—The inven- 
tion relates to modes of burning gas. 
The apparatus is made in various 
forms to suit different purposes, but 
the main ee of the construc- 
t'on is to divide the gas by a current 
of air,which latter may be caused 
by contact with the gas or forced 
by a fan, thus causing the two to 
intimately mix, and effect practi- 
cally perfect combustion of the gas. 
In the sectional illustration a is the 
gas supply pipe, which has a stop 
3 end perforated with holes 6 6 
i Similar holes are pierced in a 

wa are “\, movable piece ¢ which can turn on 

4 — —— its centre screw, so that the holes 
b 6 and b' b' can be partially closed if required, and the admission 
of gas regulated. Air enters by openings dd, and mixes with the 
gasintubee. The mixed air and gas burn with a blue flame at 
the top of the tube. (March 23. 1880). 


1239.* Com tion as Substitute for India- 
Rubber: E. Quin, Layeans, Lane. (2d.]—Consists of 
chloride of sulphur mixed with bisulphide of carbon and naphtha, or 
other volatile neutral solvent. To these is added rape or other good 
bodied oil, and the whole allowed to stand until the volatile part is 
nearly evaporated. The result is a light-coloured substance suit- 
able to take the place of india-rubber. (March 23, 1830). 


1240. Safety Lamps: C. Keseeler, Berlin. (W. 
Schroeder, Dortmund.) [6d. 4 Figs.}—The invention relates to an 
improved fastening for safety lamps by means of a bayonet joint 
— a rivet. In the illustration a is a conical oil vessel on which 
the ring 6 fits air-tight; cis a ring with a sloton one side and a 
lug e on the other. The lamp body has also a lug 6 and stud g 
opposite to it. The ring ¢ is retained between the hoop 4 and the 




















flange on }, but is free to rotate. When the lamp top is put on, 
stud g enters into the slot, which is broken out at one place, 
and the top is rotated until the holes in the two lugs coincide, when 
the whole is setured by a stamped lead washer. (March 23, 1850). 


1242. Apparatus for the Prevention of the 
Fraudulent Alteration of Cheques, : A. 
Robinson, Dublin. [6¢. 13 Figs.]—Relates to a method for 
preventing alteration of monetary documents and to apparatus for 
perforating them. The sum paid or received is imprinted on the 
paper in words by perforations, thus 1/. 10s. is written x one x one 
nought x nought. ‘The apparatus consists of eleven needle punches 
arranged on a turntable so that they can be brought to bear on the 
paper in any rotation, and a feed motion that regulates the amount 
which the paper is advanced between each word. (March 23, 


1880). 

1243.* Preserving Meat: C. H. F. Schneemann, J. 
c. H. Cc. H. F. Muller. ([2¢)]—The moisture is 
extracted from meat in a vessel through which a current of dry air 
is passed ; after it has been sufficiently dried a vacuum is prodaced 
in the vessel, and it is —— -, a reservoir oe cen 

id chemically pure ai ree from water, and a smal! quantit) 
coenad to enter. The pressure in the vessel is again reduced and 
the process is complete, The meat will keep good in a vacuum 
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any length of time, and when exposed to the air forseveral months. 
The vessels used are to be lined with a material capable of resisting 
the sulphuric acid gas. (March 23, 1889). 


1244. Regulating Electro-Magnetic Motors, &c. : 
J. H. Johnson, London. (WW. Woodnut Griscom, Philadelphia, 
U.S.A.) [6d. 2 Figs.}—The motor is driven by a battery whose 
plates are so arranged that, to regulate the power of the motor, 
they can be lifted to a greater or smaller extent out of the exciting 
liquid by mechanism attached to a treadle or lever. The drawings 
show a sewing machine arravuged to be driven as described. 
March 23, 1880). 


1245.* Wine Cooler: L. Dee, London. ew pees 
sists of an inner vessel, to contain the bottle, surrounded by double 
walls. The entrance to the space between the walls is an annular 
opening at the bottom of the vessel, and into this the cooling mix- 
ture is packed. A tightly-fitting outer case prevents leakage and 
conceals the ice. (March 23, 1880). 


1246. Cranes: J. H. Wilson, Liv Ol. (8d. 6 Figs.)— 
The essential features of this invention are (1) the construction of 
cranes with three barrels, viz., a lifting barrel, discharging barrel, 
and a brake barrel, or with double or twin barrels in duplicate. one 
portion of one barrel being for lifting, and one portion of the other 
for discharging, the others being “Messenger” barrels. (2) Using 
two independent engines, one for working the lifting barrel, the 
other the discharging barrel. (3) Working cranes with hydraulic 





engines supplied with water under pressure. (4) The general 
arrangement for working the buckets or grabs by the cranes. The 
illustration shows the three barrels, a for lifting the load by chain 4, 
cfor discharging by the chain d, e the brake barrel around which 
the discharging chain is wound two or three times. The barrel e 
has a friction brake and lever 6, and barrel aa brake and lever g. 
The chains 6 and d pass over pulleys in the jib of the crane, the 
former lifting the load, the latter discharging it. Describes several 
methods of constructing cranes according to the invention. 
(March 23, 1880). 


1248.* Bank Cheques: J. B. Fenby, Sutton Cold- 
field, Warwick. ([2d.j|—A series of figures or words are 
arranged on the bottom edge of the cheque, and those figures or 
words are removed which represent the amount for which the 
cheque is drawn. (March 23, 1880). 


1250.* Railwa mig and Trucks: I. A. 
Timmis, Westminster, ddlesex. 2d.J—Iinstead of 
india-rubber, coiled springs are used between the ly and under- 
frame of the carriage steel coiled springs, and preferably the 
springs used are those known as ‘“‘Timmis’s” unequal section 
springs described in Patents No. 3325, 1875, and No, 831, 1879." 
(March 24, 1880). 


1252. Heel Tips for Boots, Shoes, or Clogs: 
Charles Neil, Sheffield. ([6¢d. 16 Figs.jJ—The essential 
feature of this invention is that a heel tip is sprung on to the heel 
prepared for its reception, so that nails, screws, or rivets are dis- 
pensed with. There are four claims for novelty: (1) Tips made 
preferably of stee!, and tempered so that the springing action is 
sufficient to retain them on the heel. (2) Tips circular in shape for 
adjustment, retained on the heel by an er lining of elastic 
material, or by a C or other spring acting against the inner cir- 
cumference of the tip. (3) Tips circular in shape, but taper in 
section, the thicker edge being uppermost. (4) Toe employment 
of ice creepers to the heels of boots. These latter are similar in 
form to the circular tips, but have a series of projections below 
the heel of the boot. (March 24, 1880), 


1253. Galleries or Globe Holders: C. W. Morley, 
London. [4¢. 4 Figs.]—Consists in forming an enlargement 
at the point end of the ordinary screws of globe holders, so that 
the screws cannot be lost or removed. The enlargement is made 
by pinching a collar or ring tightly round the end of the screw 
after it has been screwed into the holder, (March 24, 1880), 


1256. Veloci es: E. H. H son, London. 
[8d. 30 Figs.)—Relates to an improved construction of veloci- 
pedes having a large driving wheel, operated directly by cranks, 
and a small leading and steering wheel, combined with supple- 
mentary balancing side wheels pressed down by springs, but 
capable of being raised simultaneously or alternately, and folded 
back whilst running to convert the vehicle into a bicycle. A fourth 
wheel is carried clear of the ground by arms projecting backwards 
from the fork to prevent the front wheel rising more than a cer- 
tain amount. The driving and leading wheels are both pivotted 
to the backbone, and arranged so that they both turn under the 
action of the steering handle. In addition to this the side wheels 
have parallel motions, which keep them in the right position rela- 
tively to the large wheel. The seat is placed over the centre of the 
driving wheel. so as to concentrate all the weight upon one spindle. 
(March 24, 1880). 


1257. Extinguishing Apparatus for Lamps: C. 

uit n, L d (1. Schneider, Leipzig, Germany). [6d. 
13 Figs.)—Refers to 686 of 1877, 3155 of 1878, 386 of 1879, 588 of 
1879, 3904 of 1879. The object of the invention is to simplify and 
Strengthen the construction of extinguishing apparatus for duplex, 
triplex, or other multiplex burners, and to enable such apparatus 
to be more readily removed for cleaning and repleniating the 
lamp. This is attained by the use of a single case or slider sur- 
rounding all the wick tubes, together with inner spring or hinged 
flaps (one to each wick tube), and actuated preferably by-a single 
Tee having the requisite number of bearing points. (March 24, 





1258.* Miners’ Safety Lamps: John Taylor, 
Tyldesley, Lanc. [2d.J)—Applies to the Davy lamp, and 
partly to the Clanny lamp. A capis screwed on round tbe burner, 
the centre part being provided with a short tube which fits round 
the outside of the wick holder. This cap is provided with a 
ratchet wheel, into which spring fingers on the inside of the lamp 
cover take, so that the cover cannot. be unscrewed without 
unscrewing the cap also, and raising the tube above the wick to 
extinguish the flame. Resting on the top of the screwed cap, and 
jast fitting inside the bottom gauze in the Davy lamp, is placed a 
short glass chimney, so arranged that the air enters only through 
the double gauze, and passes in a downward current inside.the 
chimney to the flame, and then forms an upward current in the 
centre. The result is that if there is a strong current of gas, the 


air current becomes disturbed and choked, and the 1 t. 
(March 24, 1880). — ciipeeesgt 


1259. Electro-Magnetic Motors and og 
Electric Machines: J. H. Johnson, London. (W. 








W. Griscom, Philadelphia. U.S.A.) [6d. 11 Figs.] Relates to con 
structing electro-magnetic motors or dy ctric hi 

with the entire body of the field magnets enveloping a portion of 
the armature in the direction of ion so as to utilise the free 
magnetism distributed over the magnet as well as that con- 
centrated at the poles, The diagram illustrates the inven- 
tion; ais a rotating armature of any ient construction, } is 
a bar of soft iron of rectangular or other section, bent into the 











form shown, and wrapped with insulated wire to form an electro- 
magnet whose poles are at the opposite sides of the armature, and 
whose length surrounds it as far as possible. Two such magnets 
may be combined pole to pole in a manner similar to that adopted 
in Siemens’ machine, or they may be provided with heavy polar 
faces, or may be replaced by per t steel magnets of similar 
form. ‘Lhe core of the armatures may be of the ordinary Siemens 
double T section, or of a Z section to provide a gradually 
increasing attraction on the part of the armature for the magnet. 
If, when the machine is used as a motor, the ends of the wires 
surrounding the field magnets are joined, powerful induced currents 
will pass through the coils as the armature revolves, and will 
‘thereby increase the power of the motor.” (March 24, 1880), 


1261. Stench Traps, &c.: F. W. London. 
(6d. 3 Figs,|—Relates to a trap having an inlet opening at the top 
forming a valve seat, and an outlet at the side with its inner end 
turned downwards, forming a second valve seat, An india-rnbber 
ball operates as a floating valve capable of closing either valve 
seat as required. In action the water enters through the inlet 
pipe, fills the vessel and escapes along the syphon attached to the 
outlet so long as the s of flow is moderate. If, however, 
syphoning takes place, the water escapes rapidly and the floating 
ball descends with it. and is drawn against the open end of the 
outlet pipe which it closes. If, on the other hand, the current is 
reversed the ball is forced t the mouth of the inlet pipe and 
stops the back flow. (March 25, 1880). 


1262. Machines for Mixing, Beating, and Knead- 
ing Dough: J. Turnbull, Jun., and J. McDonald, 
both of Glasgow. (6d. 4 Figs.}—The object of this invention 
is to effect and complete kneading of the dough, with less expendi- 
ture of time and power than heretofore, also to simplify and lessen 
the cost of machines for this purpose. Fig. lis a sectional end 
view, and Fig. 2a sectional plan of the machine. The dough 
trough or vessel a is made of the double conical or barrel sha 
form, as seen in Fig. 2.. This is claimed as an important feature 
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the invention, as the shape of the trough causes the dough to 
move towards the centre, and enables the revolving knives 6 b', 
cc’ toact equally upon it, The knives are in the form of open 
rectangular frames 6 b' with edge blades c c' shaped to the contour 
of the trough a, they are revolved by the spur gearing d d! and the 
driving wheel e. A worm and wheel, operated by handwheel /, 
gives motion to a pivion working in a rack on the under side of the 
trough, so that when the dough is kneaded the trough may be 
tilted over and the contents discharged, (March 25, 1880). 


1263. Appesetns for Supplying Feed Water to 
Steam Boilers: R. Buchau- 
burg. (£. Lompert, Buchau-Magdeburg). [6d. 6 Figs.|—Relates 
to apparatus, worked directly by steam, for use as a boiler feeder 
or pump. It consists of two chambers, a and b, one higher than 
the other, connected at the bottom by a pipe, whilst their com- 
munication at the top is made dependent on the position of a 
movable partition c, such as valve, piston, or flexible disc ; dis the 
admission valve, e the suction. / the discharge leading to the boiler. 
The valves c and d are connected by a rod g, and their plugs have 
cylindrical projections Ah, which fit into ne to cause one to be 
closed before the other opens, When the steam is turned on the 
connected valves c and d drop, and whilst the valve c is shut steam 
rushes into the lower chamber, forcing the water through the valve 
J into the boiler, When the feeding is finished the pressure lifts the 
valve c and shuts the valve d; the water ina runsinto 6, displacing 
the steam, which rapidly condenses, As soon as the yacuum 
o:curs, the apparatus refils with fresh water and is again ready for 
feeding. The movable partition instead of being arranged in the 
upper communication may be placed in the lower one at i, and be 
connected by a rod & to the steam valve. The steam may be con- 
densed in 6 by a jet, and the piston laced by a flexible disc. The 
valve d may be also replaced by 6 tebow cylindrical valve, and 


other suitable arrangements, and a counter to register the number 
of emissions of feed water may be operated by a flexible disc. If 
the feed water is of a high temperature it may run into a conveyor 
and be forced from thenc> into the apparatus by steam pressure 

















and the steam exhausted through a valve. A method is also 
shown to make “ the action of the apparatus dependent on a want 
of feed water.” (March 25, 1880). 


1264.* Combined Spade, Pic and Hoe: 
Lieutenant-Gen . . (24.j]—For military 
purposes. “The pickaxe projects beyond the spade, either from 
the centre of its top edge or below its point at the bottom,” the 
handle being secured either at right angles to the spade or in line 
with it, accordingly as it may be de-ired to use the implement as 
a spade, pickaxe, or hoc, (March 25, 1880). 


1265. Flying Targets: R. Mansell, London. ([2¢.) 
—To take the place of glass balls at present used in gun practice, 
a frame or cage of wire has a ball of india-rubber, skin, or like 
substance within it to be destroyed by a successful shot. The ball 
is introduced in a collapsed state, and inflated by a mouth-piece 
and valve, either attached to itor to the cage, or by any other 
means, (March 25, 1880). 


1266. Clarifying and Drying Loaf Sugar: C. D. 
Abel, London. (Sreitfeld, Danek, and Co., Proves, Austria), 


(6d. 1 .]—The ee consists in the use of compressed cold a 
for charging clarifying liquor, and heated air for ing the clari- 
fied sugar. In the annexed view of this apparatus, d is the first of 
a series of pans, which are connected by pipes to the following 
vessels: a a vessel containing cold p dair, dr tacl 
clarifying liquor, and c heater for praiing air which = f be passed 
from 6, The pans a are connected by p' tob,c,andd. Alidf 
{carried by a ruoner) fits each one of the pans. A number of 
moulds containing the sugar are placed in the first 

tightly closed, a charge of clarifying liquor is driven into it by 
admitting air pressure into the receptacle b, The communication 
with 6 being closed, cold air is admitted from a, and the contents of 
the pan is subjected to the pressure for about three hours, After 
the first half hour, steam is admitted by a pipe toa pipe coil within 
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the pan, heating the contents to about 55 deg. Fahr. The sugar 
moulds having become charged with clarifying soe, the cover é 
is removed to the next —_ where other sugar is treated in the 
same manner, whilst contents of the first pan is drying. 
Heated air from c is admitted by a pipe and the contents of pan 
heated to 130 deg. Fahr., wi! completes the drying process 
(March 25, 1880). 


1267. Aqporstns for Working Punkahs: C. A. 
Parsons, Newcastle-u Tyne. (2. C, Parsons, Cal- 
cutta, (8d. 4 Figs.}—Refers to Specifications 981 of 1874, and 
1353 of 1878. The punkahs are worked by an engine actuated by 
compressed air or water, and the invention relates principally to 
means for operating the slide valves. In one modification the 
valve rod is connected to the D valve by an elongated strap that 
allows it to be moved a considerable distance without affecting the 
valve, The valve roc has at each end a piston working in a 
cylinder outside the valve chest, and also a third piston in a 
cataract cylinder. The valve piston cylinders are connected to the 
opposite ends of the main cylinder by pipes, and consequently have 

eir air supply controlled by the D valve. The cataract cylinder 
is arranged so that the motion of its piston is quicker at ends 
than at the middle, so that the valve rod moves the valve quickly, and 
does not let the engine stop. By another modification the valve 
spind!s cylinders may be controlled by a rate slide valve 
worked by a tappet arrangement on the main piston rod. (March 
25, 1880). . 


1269. House Sinks, &c.: 8S. 8. Hellyer, London. 
(6d. 10 Figs.}—There are six features in this invention: (1) An 
arrangement of house sink with flush’ appliances, and means 
of trapping and ventilating the waste P pes. (2) An angle sink 
for house use having a perforated flushing pipe. (3) A cast 
lead trap to be used in connexion with the waste pipe of a sink. 
(4) An intermediate ventilating access chamber for ventilating 
waste pipes and drains. (5) A grease trap used in connexion with 
a sink for the purpose of intercepting and collecting grease. 
(6) A double or triple cap cow] for ventilating purposes, and to pre- 
vent down draught. (March 25, 1880.) 


1270. Preventing rovgery of Drafts, Cheq 
&c.: A. H. Robinson, Dublin. [6¢, 4 /igs.)—To + mare 
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[Ocr. 29, 1880, 





fraud by alteration of amount, &c., the documents are contained 
rol] within a box. The person issuing a document draws the 
end from the box and detaches it at the proper line of severance, 
representing the senna aaa are perf This is 
req an 
wement on former patent, March 23, 1880, No. 1242. (March 





anner of 
struction of adjustable b dies for iped: The crank has a 
tapered slot or nearly through, the boss, a recessed or flat 
hepway infopened ta the ond of thtopin ts. anda taper key or ort. 174 
is made to fit the heyway and the slot. The key 
ection upon which a nut turns to draw the te tight "*Velocipode 
are made adjustable by ry the holders capable of 
sliding within hollow bars, so that the length and position of the 
handles may be varied. (March 26, 1880). 


1273. Fishing Reels: P. D. Mallock, Perth, W.B. 
(64. 4 Figs.) —ihis invention has two objects. (1) To prevent the 
plate or arm which carries the handle from tarning round when 

the line is run out. (2) To enable the handle to act as a brake, to 
at the running out of the line when required. These objects 
are effected by driving the reel with a form of “sun and planet” 
motion, The “sun” wheel is attached to the axis of the reel, 
the planet wheel to the axis of the handle, which is carried by a 
ble of turning on the centre axis. When the 
handle is grasped t the planet wheel cannot rotate on its axis, so 
that on turning the handle round the common centre, the “san” 
whee! and the reel are revolved. When the line runs out the san 
= merely causes the handle to turn on its own axis, therefore 
ref maybe the handle more or less tightly the revolution of the 
be retarded or stopped. (March 25, 1880), 





1274." Sa Machines: L. W 
don. iz. Witte, Deift, Netherlands.) 
municated invention, and partly a m 

tentee. The invention ists in an arr t of two 
Band saws at opposite on of uprights. The axis of the band-saw 
wheels are carried by a vertically adjustable frame, which carries 
guides for the lower ries of the saw blade. 6 two saws are 
arranged to cut in different vlanes so that the log may be cut into 

modification consists of arranging two straight 
motion, so as to give two cuts simul- 


. Worssam, Lon- 
J—This is partly a com- 
tication by the first-named 


Al 













: F. 
13 3.j—In making an 
according to hie ieecheion, coe Belt ot 
ingle bar Calvesditdies strong 


means of which “ great a is imparted to it." If the 


equtain ant att the trough-like portion may be filled with 

Pleces of flat steel. 1 and 2 show longitudinal and cross | °%: 185%). 

sections of the spring. (March 27, 1830). 1336. for Foteme an stor. (2. Weber 
1284. Producing Cold Manufacturing Ice, | Webs of Fabric Simon, Man chester. ‘ebers 

&o.: iy, I Sone, Candee, AC (C. M. T. du Motay, Paris, | and Co,, Rheine, Germaahy). [6d. 2 Figs.}—O 

and A. J. Rossi, New York, U.S.A.) [6d.}—The principal object of | for treating wide textile fabrics which for cemeatiente wequive to be 

the invention is to produce cold at less pressure and temperature | folded longitudinally—that is to say, folded or doubled in their 

than before required, so that waste best may be employed, con- | width—before oe up. . 1 is an elevation, Fig. 2 a plan 

fuel reduced, and greater effici and of the @ cloth is laid on a board a underneath the 


8.) —Refers to transmitters for Ne eh ae 
a on Pimms gg teh 1880, No. 351. It consists 
broad! in securing the carbon point and holder to an arm, in such 
way contact bet the carbon 


same, Fig. 1 shows a section of a transmitter box with invention 

applied. Fig. 2 an elevation: a is the front of box, 6 mouth opén- 
ing, ¢ ~ a +2, the latter is held in contact with a felt damping 
ring d by a — arm ¢, which being fastened by screws f and g 
becomes practically a spring . Anarm A fastened by screws 
4é carries at its end ¢ mortice, which holds an angle piece & by the 
screws //, A carbon button m is fixed to &, and is kept in contact 
with the platinum point n in centre of diaphragm by the gravity of 
the horizontal part of angle piece &. A bridge piece o and the angle 
piece £ are electrically 7 coumaated by wire p; the other connexions 
are made by wires qr. (March 27, 1880). 


1288. A tus for Drawing Beer, &c.: W. R. 
Lake, London. (A. J. Spencer, San José, California, U.S.A.) 
(6d. 5 ” Figs. }—Consists in the application of a faucet, a globe or 
vessel, a gas reservoir, and pipes and connexions to the cask con- 
taining the beer, &c., tobe drawn. The spigot of the cask being 
opened the beer flows into the vessel, and the gas from the beer 
rises and fills the gas reservoir. The pressure of gas in the top of 
the vessel forces the beer through a pipe into the faucet, and thence 
to the discharge. Gas may be added to the beer as drawn if 

required, by turning a plug which communicates with the reser- 
wore, or, if required, to give additional “life” to the beer it is 
allowed to strike against a stein in the faucet and carry with it 
a sufficient quantity of air. (March 27, 1880). 


1298. Manufacture of Wro t Iron: C. D. Abel, 
London. (2. H. Hamilton and W., Griffith, of Pittsburg, U.S.A.) 
(4d.])—For rendering iron more refined, tough. and fibrous, it is, 
during the process of puddling. subjected to one of the three 
following forms of treatment: (1) After melting and boiling the 
iron, but before it comes to nature; adding to. and mixing with it, 
bi-borate of soda, (2) After melting, &c., adding and mixing with 
it muriate of ammonia. (3) After melting. &c., adding and mix- 
ing to it a compound of black oxide of manganese, sal-soda, or 
common salt, nitrate of soda, and either bi-borate of soda or 
muriate of ammonia. As soon as the iron is melted, the furnace 


boiled from 15 to 30 minutes. While still bo and before it 
comes to nature, the mixture is added, and tho: stirred into 
the charge. The ordinary process is then proceeded with, 


or cinder is to be introduced into the 
furnace, and also that the iron comes to nature quicker, and canbe 
balled and removed sooner, The proportion of nts may be 
varied, but the following is given as a very good mixture, For 
a charge of 450 Ib. of iron: Black oxide of manganese, 1 Ib. ; sal- 
soda, 3 oz.; nitrate of soda, 60z.; bi-borate of soda. 6 oz. These 
are to be thoroughly mixed before being used. rey 30, 1880), 


except that no sl 


1305. Treating Woven Fabrics: R. Lake, 
London. (W. M. Ll. Winter and Co., Vienna). rej othe inven- 
tion is for treating woven fabrics which have previously had 
im Pewee ic pictures produced upon them by the method 

in Specification 1264, 1877, or any other appropriate 

The process consists in coating one side with wax or other 

atty substances, on the other side with varnish, so that the 
fabric can ulti with oil colours, varnished, and 
trent tn tho eae manner as an ordinary oil painting. (March 





2273. Gate : S.J. Bury, Whetstone, Middle- 
sex. [id oie Prowtdes a stop for double gates or doors 
w shall present no projection above the 
roadway. The illustration shows one form of 
the invention. A box is let into the ground flush 
with the surface; in it is # horizontal lever 
bs — on gudgeons, and having a plate capable 
@ of moving in vertical votted 8 su 
ported at each end of it. en the te is 
closed the bolt a steps, through a hole in the box 
cover, on one -—— and raises the other plate 
one a — —— a a on the other An 
the gate. t ma depressed b 
spring, or =e be replaced by by a bearing pulley 
a raed the appliance self-acting. (June 4, 


2761. Operating Rallwa Signet: H. J. Haddan, 
Sl, Operating Railway 8 Stuart, West Newton, Mass, 


US. [he (4d 9 Figs.j—The method consists substantially ‘im the 
uae of 0a) oe Eas pamps actuated by a p ng train running 
ove @ pi d lev d to the pumps, and these coonected 
to intermediate pow bean for ons © si, is, gates, &*. The 
cylinder is formed of india-rubber wi wood or metal ends ; 
® spiral spring 5 Roope te sides in place; the compression of the 
cy r produces the desired force. There are six claims relating 
to the combination of parts of the invention. (July 6, 1880). 
Machines: R. Lake, (L. Ouder- 
douk, A Station. U.S.A. and C. C. Brown, and H. P. Wells, of New 
York), (10d. 31 Figs.)—1his is an attachment toa sewing machine, 
the object of the invention to improve the means of operating 
the cloth carriers or crimping slides. {In the perspective view the 
apparatus is shown applied to a sewing machine. The plate a is 
fixed to the machine bed, and carr es a recess 6 in which Rae slides 
ed travel; teeth are for:ned on t_e edge of d; ¢ is the needie bar of 




















the sewing machine to which is jointed lever 7. The motion of the 
needle bar operates the lever and by it the folding, plaiting, or 
gathering operations are effected. The -_- resented at the 
side of the slides cd, and is fed needle, being 
 satiecsne formed into plaits, gathers. or “qellne as required, 

re are numerous views of the apparatus, and a lengthy descrip- 
tion of the dae in the specification, sixteen claims being made for 


novelty. uly 16, 1880). 
3031. Rock Drilling tus: H.R.and U.K. 
Arnold, San Francisco. 20 Figs.]—Relates w improve- 


ments" in direct-acting engines for rock boring. The invention 
thod of ‘sg 
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The invention consists substantially (ly Producing cold 
of sulphurous dioxide by the absorption of that gas. by 
other absorbents, and the property of such absorbents 
bandoning it at low temperatures below their own boiling 
points. The method consists in heating a binary liquid of 
sulphurous dioxide and a suitable absorbent to the required tem- 
volatilisation and reabsorption of 

the liquefaction of the 
uid; the method consisting in 
ting and condensing 


a cooling medium. 


aeg 


pressed, 
the ada by its own pressure, and appl 
(3) Heating a liquid composed of an absorbent liquid, and a 
volatile —— expelling the agent from the absorbent, condensing 
and liq ying it 7, — of its own vapour, and a low tem- 
perature , and causing the volatilisation 
— nd reabsorption 9 of x agate @ ny Beeld liquid being recon- 
(4) com) as above. 
(ya Bi a nna ban EE ee ee liquid, such as oxalic 
methylene, &c., baving a fo ees point above that 
of 5 wry ie dioxide, of transporting 
= oxide s 55 absorbed, by which they 
er they are carried to the required 
the dioxide | by bs at gentle heat on a water 
(7) A method of utilising waste heat of combus- 
tion, or steam paling the donde. the same to hea the binary liquid, 
_S- bP The production of cold by 
the refrigerant is effected by 
ure of its own es > alternately absorbed in ont 
expelled from a liquid. Also method of preventing cloggi 
cqperoine + A freezing of the liquid, consisting in ioteedufing 
liquid in which the refrigerant is absorbable, &c. 
This “as a lengthy and seapentnats oe specification, giving component 
tures, abso yressure, &c., of the various 
faces pew | 
880). 


aids required ~~) yh 4 out the invention, (March 27, 
1286. Telephones: J. H. Jonson, London, £. 
Marz, F, Aklesum, and J. Kayser, ali of New Yi USA) |6d. 2 








machine, a second board 6, some distance above, has in it a 
triangular hole c, two sides of which are greater in length than 
half the width of the fabric. A board d is ed at ¢, and is 
shaped of similar form to the angular hole, but rather smaller, so 





Fig, 2. 

















that a narrow space remains between them. The end of the cloth 
is passed through the _ ¢, and then between the rollers in the 
manner shown, the board ¢ is then closed and held down by a 
lever anal i The cloth Bee between the in the boards 

—s fol to a similar acute angle, the rollers g and 
A p completing the the rollers = the fabric passes 
between mh A roller &. 





(1) in the ting case, carrying the 
cylinder to the column; in an ‘mproved clamp for holding it; and 
in means of protecting the feed screw. (2) Arrangement of the 
column, so that its length may be regulated, also the means of 
attaching the drill to the of the piston. (3) The arrangement 
of valve and ports, and in improved means for rotating the drill. 
Fig. 1 is a section of the case with drilling or attached, 
Fig. 2 longitudinal section of drill column, Fig. 3 @ section through 
cylinder and air chest; a is the case on which is a bevel edged 
trunnion 6, by which ‘it is attached to the umn, cis the feed 
screw operated by crank d, by which the cylinder er and its drill are 
moved backwards or forwards. The collars and grooves a prevent 
the screw c from working loose. The column (Fig. 2) has a ring ¢ 
around it, and upon which are bolts 7. The clamp g is in halves 
and held by the bolts ¢ (sce section Fig. 1) which cause it to firmly 
grip the column. A screw his connected to the extension column 
i,and by a lever inserted in & itis lengthened or shortened as 
required. In Fig. 3, / is the cylinder, man air chest in which valve 
dmoves. The cylinder is bored two different diameters, to suit 
the two diameters of the piston no. The air or steam is admitted 


Fig.. 




















See 





at p between the two piston valves 4 and alternately enters the 
ports rs, An annular groove ¢ round the piston » and two ports 
(not shown) in the side of the —. cause the movement of the 
valves, Rotary motion to the drill is imparted by the reciprocating 
motion of the piston rod which slides in guide ¢, and carries drill 
head-u, on which are lugs sliding in diagonal slots v. The drill is 
held in the end of the piston by a taper slotted end to the nu; 
w which screws into the casing z as shown in Fig. 3. (July 23, 
1880). 

3117. Chambers with Shower Bath tus: 
H. M. Lake, London. (C. de Voe Watkins, New York, U.S.A.) 
[4d. 3 Figs.J--A closet for shower baths has waterproof lined 
— on opposite sides are vertical convex shower chambers 
as to project horizontal sprays of water, The closets 





to the roller /, upon which the folded fabric is rolled. (April 1, 1880). 


meg be either fixed or portable. (July 29, 1880). 


























Nov. 5, 1880.] 
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THE TREATMENT OF SILVER TAILINGS 
IN NEVADA. 
By T. Eateston, Ph. D. 

In every silver mill there are two streams, dis- 
charging one from the battery, and one from the 
settlers, As they are treated differently, different 
names are given to the residues which accumulate 
from them. The pulp which runs out of the settlers 
and agitators is called “tailings.” That which 
comes from the stamps, and is not deposited either 
in the pulp or slime vats, is called ** slimes” or 
‘‘slums.” The tails have been in contact with 
mercury, the slimes or slums have not. There are 
thus slimes from the slime vats in the mill, which 
are treated with the pulp, and slimes outside of the 
mill, which if caught are collected in reservoirs. 





special arrangement being made for it, as all the 
water from the slime vats is pumped up with the 
slimes in it, and passes again through the mill.* 

By this method, there are.no battery slimes. It 
is well worth consideration whether this method 
would not pay even when water was plenty. The 
amount of water to be paid for would be less, and 
the gain in yield would probably more than pay for 
the pumping, if properly managed. 

The pan tailings and slimes could be caught with 
a sufficient number of tanks, but the mills have not 
usually been built with reference to it, and could 
often not be altered, as there is generally not 
sufficient space around them for the pu Fre- 
quently the slimes are not valuable enough to 
justify much expense, so that in most of the mills 
only arough attempt is made to catch the mercury 
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The part ef the pulp which has been reduced to a 
slimy condition in the pan, is called pan slime, and 
hence there are three kinds of slimes: mill slimes, 
collected in the slime vats of the mill, which are 
treated in the pans; battery slimes, which are the 
overflow of the slime vats; and pan slimes, which 
discharge from the agitators with the tailings, and 
are only accidentally separated from them in the 
lower parts of large reservoirs. The battery slimes 
are usually allowed to escape, or are caught in large 
reservoirs below those for the tailings. The pan 
slimes and tailings are treated together in concen- 
trators, or on blanket sluices principally, to. catch 
the mercury and amalgam, and heavy particles of 
ore, and the concentrates are treated in pans, 

If the ore has been properly worked in the pans, 
no gold or silver can be extracted directly from the 
tailings and pan slimes, It is in the state of sul- 
phurets, which cannot be separated without thorough 
oxidation, produced either by roasting, by chemical 
action, or long exposure to the action of the weather. 
They contain, however, a certain portion of mercury 
and amalgam, and sometimes sulphurets containirg 
gold which will pay to concentrate and separate. 

The battery slimes are poorer than the ore, but 
they generally will assay about 60 per cent. of its 
value. They contain proportionately much less 
gold than the ore. The quantity of slime depends 
upon the amount of water used in the battery, the 
method of settling, and the quantity of clay in 
the ore. With hard ores, the amount of slimes in the 
best mills will be 2 to 3 per cent., with soft ores it 
will be more than double that quantity. Whatever 
gold there is in them is very flaky and likely to 
float; the silver is in a very fine state of division 
and also likely to float, and is also to some extent 
in the form of sulphurets. The slimes are worth 
from 15 dols. to 20 dols., and often more, and can 
be profitably treated. When water is scarce the 
slimes are very advantageously treated without any 
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THE WOODWORTH SLUICES AT DAYTON, NEVADA. 





and amalgam, and very large quantities of them go 
to waste. 

The treatment of the slimes varies but slightly 
from the treatment of the ore, differing only in 
these respects, that pans of much larger dimensions 
are used, and that the slimes do not require grind. 
ing. 

Generally the battery slimes are settled in a 
series of reservoirs, ‘The richest material will 
always be in the first one. There are a large 
number of such slime reservoirs of great extent, 
that have been filled to the depth of 8 ft. to LO ft. in 
Dayton Cafion, below Virginia City, Nevada, 
where a number of mills have been established to 
treat them ; but the best of them do not get more 
than 60 per cent, of the assay of the slimes, even 
where they use very large amounts of chemicals, as 
most of them do. The bullion produced is never 
fine, and is less so as the amount of sulphate of 
copper is larger. The loss of mercury is so great 
that some of the tail mills (as mills treating tailings 
and slimes are called) purchase ore to mix with 
them, This loss has given rise to the invention of a 
number of machines for saving it. 

The tailings are generally treated in blanket 
sluices, the attempts to treat them on concentrators 
not having been successful. The sluices are troughs 
20 in. wide with sides 2 in. or 3 in. high, and some- 
times 1700 ft. or 1800 ft. long, with a grade of 6 in. 
to 10 in. in every 12 ft.; a number are usually 
placed side by side, generally three. Sometimes as 
many as 15 to 20 and even more are arranged 
together. They are covered with strips of coarse 
blanket, which are laid on the sluice, and can be 
easily removed to be washed. When the sluices 
are long, they are tarred on the underside to keep 
the blanket from rotting, in which case they are 
nailed to the sluice and swept. When not tarred 


* See articles on ‘‘ Pan Amalgamation,’’ ENGINEERING, 
vol. xxvii. 





they are taken mA washed, The tarring is done 


by drawing the blanket over a bath of hot liquid tar. 

As the stream of tailings runs over these blankets 
the heavier portions are caught ; the lighter portions 
are washed pp The loose blankets are taken up 
at intervals of about 12 hours, and washed in tanks, 
the tarred ones are cleaned by a man who walks 
over the blankets, brushing the surface lightly with 
a broom, thus disturbing and distributing the 
material, and aiding the action of the water. The 
material caught in the blankets is thus swept 
into ander sluices beneath the main sluice, and is 
caught in tanks, While the blankets of one sluice 
are being cleaned by washing or sweeping, the 
stream is turned on to the others ; so that whatever 
| the number of sluices required to do the work may 
| be, there must always be one more. 





These sluices are sometimes owned by the mills, 
but generally by contractors; they usually cost 
about 1 dol. per foot, including the blankets. The 
concentrations from both kinds of blankets are worth 
from 18 dols, to 30 dols. per ton, and are treated 
in pans, 

What passes the short blanket sluices is generally 
accumulated in reservoirs. Below Virginia City, 
there are immense quantities of these tailings, 
collected in artificially constructed reservoirs, from 
which when they are full the water is turned off, 
the dam and the sides removed, and the material, 
which soon becomes thoroughly dry, carted to the 
mills for treatment. It is doubtful whether it will 
pay to save the residues of long sluices. As illus- 
trations of the way this work is done, the Eureka 
Mill and Woodworth sluices have been selected. 

At the Eureka Mill, the discharge from the 
agitators is run into a large tank from which it is 
raised by an Archimedean screw, 382 ft. long and 
16 in. in diameter, which discharges into a head 
box 10 ft. long, 1ft. wide, and 16 in. deep. This 
box has six gates which open on to the same number 
of sluices built side by side, each of which is 1200 ft. 
long. They are 20 in. wide, and are separated by 
strips of }in. board, 8 in. high, Five of these 
sluices are used at a time; the sixth is held in 
reserve in case of accident. The blankets are 10 ft. 
to 12 ft. in length, and are not cut, ‘They are tarred 
on the underside, and are fastened with five tacks at 
the upper end, and by a ¢leat tacked to the sides. The 
lower end is loose and laps over the blanket below 
it from 6 in. to 12in. Every 200 ft. there is an 
opening across the sluice 3 in. wide, which is covered 
during the time the tails discharge over it, with a 
sheet-iron cover, which communicates with a trough 
1unving across the sluice below. This opening is 
always placed at the head of a blanket, so arranged 
that the lap of the blanket covers it while the tails 
| are running. When the blanket is to be swept the 
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cover is removed, the end of the blanket drops 
over the edge of the opening, and the blanket con- 
centrates are carried into the trough below. The 
upper end of the sluice is swept every four hours, 
the lower end once in six hours. Six tons of con- 
centrates are collected ina day. Ittakes three men 
per shift of 12 hours to do the work. The concen- 
trates here have the same assay value as the ore, 
andare treated in the same way with the addition of 
one third of slimes. 

The best example of long sluices is the Wood- 
worth sluices of Dayton, Nevada, which were designed 
and constructed in 1874 by W. H. Armstrong, for 
the Dayton Mill, of which he was superintendent. 
They are the largest which have ever been built, 
and are designed to treat all the tailings from 25 to 
30 mills in Gold Cafion, or 262 stamps, being an 
average of two tons a day for each stamp. These 
are all collected in the sluice at the Bacon French 
Mill, This sluice is 18 in. square, 3} miles long, 
with an average grade of 4in. to the rod. Itis 
never cleaned, but carries the collected tailings to 
the Woodworth sluices, of a portion of which we 
give a perspective view on the previous page, and 
which are composed of 12 sluices, S, side by side, 
each one of which is 19 in, wide. They are 
separated by strips of wood 1} in, wide, and 3 in. 
high, and form together a table 22 ft. wide and 
1700 ft. long. These sluices have a grade of 2 in. 
to the rod, and are supported on trestles 4} ft. 
apart. For convenience of working, the group is 
divided into sections of 150 ft., but each sluice is 
continuous. At the head of the sluice the tails are 
discharged from the sluice A into a head-box B, 
made of two compartments included in the same 
structure. ‘These are each 3 ft. long, and 2ft. deep, 
and the whole width of the sluices, -‘The bottom of 
the first one, B, is 20 in, above.the bottom of the 
sluice, and has three openings, 3 ft. wide and 4 in. 
high, which discharge into distributing box C, 
which has 12 openings, 4 in. by 8 in., one for each 
sluice. All the openings in C are provided with 
gates D, so that all or any number of them can be 
closed at a time. In front of the box B is another 
one E, of the same size and shape, which is fed by 
clear water, from the two lines of galvanised iron 
pipe F, 5 in, in diameter and 2156 ft. long on one 
side of the sluice, and on, the other supplies it 
through thegate S, to.the.side box H, which is 8} ft. 
wide and 10$.ft. deep,.and ,canries the clear water 


to the headwf the sections 3/itis consequently 150 ft, |.C 


shorter than the whole sinloe Here it discharges 
through the openings L into boxes M, 6 in. by 6 in., 
which cross the sluice at right angles, and have, like 
the clear water head-box E, a 3 in. round hole I for 
each sluice, which can be closed with a plug when 
the blankets are not being washed. These troughs 
are ] ft, above the sluice, and are supported on four 
inclined pieces — so as to leave the current 
free. At the end of each section, there is a slot Kin 
the bottom of the sluice, 3 in. wide and 17 in. long, 
closed by a sheet-iron cover, which opens into an 
inclined sluice 6 in, wide and 12 in. deep, which 
runs under the whole width of the table, and at 
right angles to it, and discharges into a trough O of 
the same size, which runs parallel to the table, and 
carries the concentrates to the reservoirs. This slot 
in the bottom of the sluice is closed when the sluice 
is working, and the blanket laid over it, as at the 
Eureka Mill. 

At the end of 1200 ft., there are ten settling 
tanks, 9 ft. long, 8 ft, wide, and 4 ft. deep, into 
which the sweepings are discharged. At the end 
of 1600 ft., there are two of the same size, and at 
1700 ft. two more, making 14 in all; 140,000 ft. of 
lumber, 24,000 ft. of blankets, 19,000 ft, of which 
are in use at a time, 2 tons of nails and spikes, and 
1600 gallons of coal tar were used in the construction 
of the sluice. The total cost of construction was 
21,500 dols. We shall give perspective views of 
the whole sluices in a future issue. 

(To be continued.) 





THE BELGIAN NATIONAL 
EXHIBITION. 
(Concluded from page 124.) 

III. STEAM AND OTHER ENGINES. 

Tue Exhibition contained a — collection of 
steam engines, over fifty in all, besides steam pumps, 
all the more important being in motion with the 
exception of the winding engines. After an examina- 
tion of the whole it must be said that the average 
excellence attained both in workmanship and 


that an exhibition of this kind should fairly repre- 
sent the industries of the country in which it is held, 
and if this be so in this case, it is very much to the 
credit of the Belgian engine makers that they can 
make such a good show. Naturally there area few 
whose zeal for economy has outrun their discretion, 
but it cannot be doubted, on the other hand, that 
if we had a similar exhibition in London we should 
find not a few whose discretion had not admitted of 
any zeal for economy at all. The workmanship of 
the engines was in some cases first-rate, and in the 
great majority of cases very good. As to the 
general characteristics of Belgian engine design, 
they do not appear to differ much from the charac- 
teristics of Continental design merally. ‘The 
under bedplate is practically abandoned in favour 
of some form of direct framing between cylinder 
and bearings—slipper guides and crossheads have 
made way for bored guides of satisfactory area. 
The use of separate steam and exhaust valves for 
each end of the cylinder (four valves in all, that is), 
is the rule, the employment of a slide, or of a main 
slide and expansion valve, the exception. The use 
of the governor to determine the point of cut-off, 
lastly, has become almost universal—scarcely any 
stationary engines were shown in which the cut-off is 
not varied automatically in this way. 

After this much of introduction we may proceed 
to describe some of the chief engines exhibited at 
Brussels ; commencing at the north end of the build- 
ing and working our way southwards. The 35 horse 
power engine driving the machinery of the agricul- 
tural section was made by the Grand Hornu Works on 
Waay’s system. It has a fork bedplate, with double 
bearings for the crankshaft. There are four slide 
valves, working longitudinally, all on one side of the 
cylinder, the steam valves above the exhaust. The 
exhaust slides are worked from the crosshead, 
moving, therefore, only at the ends of the stroke. 
The principle of the automatic cut-off resembles the 
Correy gear used by Messrs. Powell, of Rouen, and 
illustrated in our columns,* but the details of the 
disengaging gear seem far too light to last. 

assing over a neat engine with Sulzer valves, 
shown by M. L. van Acker, of Brussels, and a 
type of engine introduced by Mr. P. J. Raze, 
with four single-acting trunk cylinders for eight 
horse power—rather a good allowance—we come to 
the Seraing exhibit, which was avery large one. The 
largest engine exhibited by the ‘‘ Société John 
ockerill” was, as.usual, a pumping engine. This time 
it was a compound engine of 1000 (maximum) indi- 
cated horse power, ordered for the Mansfield Copper 
Mines in Prussia, the engine whose forgings we 
have already mentioned. The cylinders are inverted 
and placed at the top of the machine, working down 
to a steel rivetted crosshead, from the outside of 
which connecting rods work, driving crank-pins on 
the outside of the immense flywheels. The cylinders 
and guides are supported by cast-iron braced fram- 
ing. The middle part of the crosshead works, by 
links, the main beam, which is of steel, braced, and 
the journal for which is placed so as to give the 
wy s about two-thirds of the stroke of the engine. 

e ene gudgeon is carried on cast-iron brackets, 
and under its centre is a hydraulic ram for lifting 
the beam or supporting it if necessary. The normal 
speed of this machine is intended to be about eleven 
strokes per minute, at which speed it will lift 
456 cubic feet of water per minute, and give an 
effective horse power of 650. Besides this large 
engine, the Seraing Works exhibited two marine 
engines. One was of the ordinary inverted compound 
type, of 400 indicated horse power, which we illustrate 
elsewhere in the present number, and which, there- 
fore, we need not describe here. The second 
marine engine (both these machines were shown at 
work) was the compound paddle engine, of which 
we published a two-page engraving in our number 
of the 15th ult., oe which we described at the 
time (vide page 320 anée). 

The following leading dimensions and particulars 
as to the large pumping engine may be interesting : 
Mansfield Pumping Engine. 


Diameter of high-pressure cylinder ... 45.2 in. 
- low, ot . 74.7 in. 
Stroke of pistons... - 10 ft. 11 in. 
>> pumps ... . 6 ft. 6.7 in. 
Diameter of flywheels ... a eo. 29ft.6.3 in. 
Weight in — —— %, 64 tons 
Diameter of flywheel shaft bearings ... 21.7 in. 
Weight of flywheel shaft a .. 11.65 tons 
a beam (Bessemer steel) with 
gudgeons oss eee da -» 41,3 tons 
Length ef beam between centres . 42 ft. 10 in. 





Depth of beam in middle <a wi 14 ft. 
Diameter of beam gudgeon (bearings)... 23.62 in. 
Length of each bearing ... hn --- 39.3 in. 
hung from beam (to represent pit- 
work for 725 ft. deep) ... be -- 934.5 tons 
Minimum number of strokes per minute 4 
Total weight of machine... a a 403 tons 


The Couillet Company’s exhibit adjoined that of 
the Seraing Works. Their chief machine was the 
winding engine said to be able to indicate 1200 horse 
power, which we illustrated on page 374 of our last 
number. The same firm also exhibited a neat hori- 
zontal engine with cylinder 15.5 in. in diameter and 
31.5 in. stroke, having cut-off variable from 0 to 92 
per cent. of the stroke by the governor, which acts 
on a cast-iron valve working behind (brass) main 
slides. The cut-off is effected by steam pressure as 
in the Zimmermann engine at Paris. This engine 
has a flywheel 11 ft. 6 in. in diameter weighing 
4 tons, and an air pump 7.9 in. in diameter with 
15.75 in. stroke. 

The Company “ des Produits Flenu” os also 
exhibited a large double cylinder winding engine 
(680 indicated horse power) somewhat similar to 
the Couillet engine, but without a governor, the 
cut-off being only varied by hand. This firm is one 
of the few who have used a marine ended connecting 
rofl in a stationary engine, the use of some form of 
gi and cotter adjustment being practically universal. 

e same firm also exhibited a large ten-bladed 
Guibal fan, driven by avery old-fashioned little engine 
with a spread-out under bedplate, and double-bar 
guides of such dimensions as were used before engi- 
neers had found out that guide pressures had to be 
looked after. 

The firm of Walthére Libert and Co., of Liége, 
seems to be under the direction of Mr. W. Libert, 
‘*chargé du cours de construction mecanique a 
l'Université de Liége,” the author, we believe, of 
a useful treatise on applied mechanics. We cannot 
congratulate the firm, however, on the particular 
application of mechanics made in a very old- 
fashioned and somewhat roughly made geared wind- 
ing engine which they exhibited. It was a long way 
behind the general standard of Belgian work. 

Mr. H. Bollincx, in an enginé on the whole neatly 
designed, which he used for working an air-cooling 
machine, ee pe a plan in his valve gear which is, 
we see, used by a good many Belgian engineers, 
but which very seldom works out satisfactorily. 
The steam valves are worked by cams on the lay 
shaft beside the cylinder, and the governor has the 
work of moving these cams longitudinally on the 
lay shaft in order to vary the cut-off. Besides giving 
the governor a most undesirable amount of work to 
do, this plan generally seems to lead to consider- 
able clumsiness in the valve connexions, and Mr. 
Bollincx’s case is no exception to the rule. 

Messrs. Hanrez and Co., of Monceau-sur-Sambre, 
showed two engines fitted with Mr. R. Zimmermann’s 
valve gear, a very neat type of trip gear working 
double-beat valves about which we shall have more 
to say in connexion with one of the Diisseldorf 
engines, The larger engine is a 500 indicated 
horse power winding engine, in which we noticed 
that the makers used a separate (Porter) governor 
for each cylinder, instead of only one for the two. 
The smaller engine is a stationary engine, indicating 
80 horse power, The exhibitors give the following 
as the results of the trials of a similar engine, the 
experiments being conducted by Herr Pinzger : 


Diameter of cylinder 19.7 in. 
Stroke of cylinder “ 41.3 ,, 
Revolutions per minute ... 51 
Horse power on brake ... 100 
Cut- o: Sed eee «ll «> | 19.8 p. ct. 
Initial pressure ... ove +. 82Ib. persq. in. 
Mean back pressure in cylinder 2.27 99 
Indicated horse power ... oe ve ©1143 
Efficiency ae = eee 87.5 p. ct. 
Water per indicated horse power per 

hour ™ esa de bea : .- 18,08 lb. 
Water per effective horse power per 

h A “ ~~. £0.7,, 


“ae ar ute ot Mee d 
be per indicated horse power per 
Rae 8 > a at 
Coal per effective horse power per hour 2.30 ,, 
Messrs. Carels Freres, of Ghent, have taken up 


the manufacture of Sulzer engines in Belgium, and 
exhibited a compound Sulzer engine of 150 indicated 


horse power, similar to that shown by Messrs. 
Sulzer Brothers themselves at the Paris Exhibition. 


This engine has an eight-grooved flywheel, driving 
the shafting by rope gear. 

Messrs. C. J. and S. Beer, of Jemeppe, did not ex- 
hibit any large machinery, but all that they did show 








design was very high. It seems natural to suppose 





* See ENGINEERING, vol. xxv., page 491. 





was well made. Their principal engine is one made 
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for the Ecole des Mines at Liége for experimental 
purposes. It is a single-cylinder engine of about, 
15 in. in diameter, the cylinder entirely overhung 
at the back of the bedplate, fitted with Gooch link | 
reversing gear, and an automatic cut-off arrangement 
controlled by the governor, which cannot well be 
described without the aid of drawings. They showed 
also some smaller engines, including a three-cylinder 
ventilating engine at work, and a neatly arranged 
automatic brake. 

M. Prosper van den Kerchove, Ghent, the Belgian 
licensee of Mr. Corliss, showed a fine condensing 
Corliss engine, of the 1879 patent, indicating—or 
rather intended to indicate—285 horse power. Mr. 
Corliss still adheres to the use of Y guides, at which 
we are somewhat surprised, their advantages being 
much less obvious than their drawbacks. The 
arrangement for working the valves in this case is 
that the eccentric rod drives a rocking lever (cast 
iron) about the middle of the engine’s length, and 
this lever, by a gab-ended rod, works another, which 
in its turn is coupled by a link toathird. The two 
last-named levers come close under the levers on the 
exhaust valve spindles, and are connected to them by 
drag links so arranged as to open and close the 
valves quickly, and leave them almost stationary 
when either opened or closed, The same levers 
serve to open the steam valves, the closing gear 
for which has been very much simplified and 
lightened during the last few years. M. van de 
Kerchove also showed a small horizontal engine 
(20 indicated horse power) with Rider valve, in the 
Machinery Hall, and another similar engine drove 
the paper-making machinery of Messrs, De Naeyer 
and Co. 

The Société Anonyme Vervietoise pour la Con- 
struction de Machines (late Adr. Houget and Co.), 
besides exhibiting some general machinery, showed a 
40 horse power engine, which appears to be con- 
structed on the plan of the Bede engine, which was 
exhibited at Vienna in 1873, and which we illus- 
trated at the time.* The type of governor used is 
that of Proell, which seems to have found a good 
deal of favour, as it quite deserves to do, among 
Belgian engineers. 

The Phoenix Company, of Ghent, drove their 
spinning and other machines by a very neatly made 
35 horse power engine on Mr. Charles Brown's 
system,¢ made, indeed, we should imagine from his 
designs. A heavily loaded Proell governor is used to 
regulate the degree of expansion. 

Messrs. Van Goethem, Reallier, and Co., of 
Brussels, whose firm has now become a company 
under the name of ‘“‘ Les Ateliers du Brabant,” were 
the makers of the 25 horse power compound engine 
with governor cut-off, which worked the Ortmans 
pump used for the fountains. This pump delivered 
2200 gallons per minute. In the Machinery Hall 
their principal exhibit was the 60 horse power com- 
pound engine which drove the greater part of the 
textile machinery. The cut-off in the high pressure 
cylinder is controlled by the governor, the arrange- 
ment adopted differs very much, however, from any 
of the usual plans. e admission valve is an 
ordinary slide, but divided into two = (worked 
by the same spindle), one for each end of the 
cylinder, the clear space between the two valve 
chests being utilised for the cut-off gear. The cut-off 
valves are slides working on the backs of the others 
and opened by a rod also ing right through 
from one to the other. At the point of admission 
the two rods are locked together, so that the one 
eccentric moves both simultaneously ; at the required 
point of cut-off the governor disconnects the rods, and 
the expansion slide, or rather one of the two expan- 
sion slides, is at once closed by steam pressure. 
The arrangement is one which will no doubt 
recommend itself in principle to many English en- 
gineers who prefer slides to any other form of valve. 
The two cylinders of this engine are side by side, 
their piston rods connected to one crosshead, driving 
of course a single crank. The details of this arrange- 
ment are not very neatly schemed, the distance 
between the crankshaft bearings would be the better 
for being greatly reduced, and there does not seem 
much difficulty in the way of making such a re- 
duction. 

A 15 horse power engine of somewhat special 
construction was shown by Messrs. Mennig Fréres, 
of Brussels, driving the paper-making machinery of 
Messrs. Dautrebande and Thiry, of Huy. It has a 
Corliss bedplate and bored’ guides, as indeed had 
the majority of the engines exhibited. It has four 


* See ENGINEERING, vol. xvi., page 26. 





slide valves working across the direction of the axis 
of the cylinder. The exhaust valves are below the 
cylinder and worked by cams, the steam valves are 
on the upper part of the cylinder, but inclined 
downwards at such an angle that their spindles 
intersect the axis of the lay shaft. They are then 

ushed upwards by direct contact with cams on the 
ay shaft, while the governor determines the posi- 
tion of these cams longitudinally on the shaft. 

Messrs, B. Lebrun and Co., of Nimy (near Mons), 
also employed slides in their engine, but in different 
fashion. ‘This engine has a cylinder 15.75 in. in 
diameter and 35.4 in. stroke, and a flywheel of 
13 ft. 1} in. in diameter with five rope grooves. 
The slides are placed longitudinally on the cylinder, 
two above it for the steam and two below it for the 
exhaust, The latter are worked by cams and the 
former opened by cams and closed by steam pressure. 
The quietness with which this engine worked was 
very noticeable in contrast to the continual clacking 
of the lift valves of some of its neighbours. We 
illustrated this engine on pages 246 and 247 of the 
present volume. 

M. Charles Nolet, of Gand, whose engine was 
intended to indicate 120 horse power, and to work 
at five atmospheres pressure, had thrown the back 
steam and exhaust valves out of gear and taken the 
back cover off the cylinder, so as to work single- 
acting only, and show, we presume, the tightness of 
the piston, The engine was only driving itself. The 
steam valves are double-beat valves placed at the 
side of thecylinder, and the exhaust valves cross slides 
below it. All are worked essentially by cams, and 
the arrangement and construction of the levers and 
cams seems to have" been adopted with little regard 
to their cost or weight. 

Messrs. Hoyois and Thomas, of Clabecq, showed 
an engine which was one of the most novel in con- 
struction in the Exhibition. It is a horizontal con- 
densing engine with cylinder 19.7 in. in diameter 
and 43.2in, stroke. The exhaust valves are slides 
placed below the cylinder and worked—go-and-stop 
—from the crosshead. The steam valves, con- 
structed on Hoyois’ patent, are on the top of the 
cylinder and work longitudinally. They are pushed 
open .by hornplates direct from a rocking [spindle 
driven. by the eccentric and closed by steam pres- 
sure, when.disengaged by the governor. We hope 
to beable to put some details of this arrangement 
before our readers, it is not easily described without 
drawings, 

M. P. Dumortier-Dupret, of Brussels, had one 
more variation of the arrangement of the four valves. 
His exhaust valves are longitudinal slides under the 
cylinder, and worked by a cam on along shaft. ‘The 
steam valves are of the double-beat type, and placed 
beside the cylinder with their spindles downwards. 
The lower ends of the spindles are connected to the 
upper ends of pairs of knuckle levers, the lower 

ins of which are fixed to the cylinder. ‘The 

nuckle-joints themselves carry rollers, which press 
against cams upon the lay shaft, the position ot these 
cams, longitudinally, being determined by the 
governor. The valves are therefore opened by the 
motion of the knuckle-joint as in the Collman gear, 
The arrangement seems to have necessitated here a 
very complex arrangement of hollow spindles and 
cams. An indicator was attached to this, as to several 
other engines, but it wasso arranged that the indicator 
pipes must collect a most undesirable quantity of 
water, 

Messrs, Cail, Halot, and Co., of Bitschwiller, who 
also exhibited some sugar-making plant, &c., showed 
a horizontal engine (50 indicated horse power) on 
Stehelin’s system, with four slide valves working 
across the engine, the steam valves sloping down to 
the lay shaft, their closure being effected by a light 
carriage spring placed on the side of the cylinder, 
and suitably connected to the valve spindles, When 
we examined the engine it was working somewhat 
irregularly, 

M. E. Walschaert, of St. Eilles, Brussels, ex- 
hibited an engine of 140 indicated horse power con- 
structed on his system, and resembling the one 
he exhibited at Paris, which we have already illus- 
trated,* 

M. August Larochaymond, of Tournai, showed an 
engine (30 nominal horse power) which we should 
imagine was much nicer to look at than to keep 
in order, There is one eccentric on the shaft, 
which drives a square bar working in guides about 
the centre of the engine’s length. This bar carries 
a yertical pin, which by a connecting rod rocks a 
vertical spindle beside the centre of the cylinder. 








t Ibid., vol. xxv., page 475. 


* See ENGINERING, vol. xxvii., p. 29. 


This spindle again carries four eccentrics used as 
levers for working the valves, which still however 
require several more levers and a wonderful horn- 
plate arrangement before they are finally done 
with. Engine makers of reputation may fairly be 
expected to acquaint themselves with what has 
already been done in the way of automatic cut-off 
gear before they set to work to devise any absurdly 
complicated arrangement of this sort, which would 
hardly be admi into practice even if there were 
not fifty simpler ways of attaining the same end. 
The most wonderful engine which we came across, 
however, had at the time we saw it no name on it (the 
maker had perhaps removed his name in a repentant 
moment), but might be recognised by the elegant 
double-ogee moulding on its connecting rod. It 
has valves worked by longitudinal cams—heavy 
enough to work the whole engine—on a lay shaft, 
and as far as we could see, the steam and exhaust 
valve spindles were rigidly connected, so that the 
use of the governor connexion was not distinctly 
obvious. This engine was not at work. 

The Otto engine was represented at the Exhibition, 
and also the Bischof gas engine, and the Hock air 
engine, Neither of these, however, call for any 
special remark, 
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CANADIAN RatLways.—The construction of the Mon- 
treal and Champlain Junction Railway, from Dundee, in 
the county of Huntingdon, and near the American border, 
to Montreal, is being ere perp ers Already the 
track is laid as far as St. Constant, and freight trains have 
been run over the completed section ; the whole line is 
expected to be in working order by the coming spring. 


Iron SzctTions.—We have received from Messrs. G. 
Bailey Toms and Co., of Laurence Pountney-hill, E.C., a 
new edition of their lists of sections of angle, tee, bulb, 
and channel irons, joist irons, &c. The total number of 
sections included in the lists is between 1200 and 1300, and 
the productions of both English and foreign firms are 
included. ‘The lists are very usefal, particularly to engineers 
in search of unusual sections of iron. 


A Brave Minzr.—An act of distinguished gallantry 
was recently performed in one " the principal mines of the 


mining district of Linares hree miners were 


in vt - 
engaged in sinking a shaft. inn ation cbareing bore 
holes with dynamite, two of them climbed to the gallery 
above, the third, as is customary, remain behind to 
light the fuses attached to the charges. Having done so, 
he signalled to his comrades, and was in the act of being 
hoisted up with a windlass and rope, when on nearing the 
top he, by some accident, lost his hold and fell a distance 
of 50 ft. to the bottom of the shaft, where he lay stunned 
and disabled in close imity to the burning fuses. A 
chain ladder fortunately communicated with the bottom of 
the shaft, and on observing the fall one of the miners at 
the windiass, placing his drawn knife between his teeth, 
went down—without a moment’s hesitation—to the rescue 
of his injured comrade, and severed the fuses as they were 











on the point of igniting the charges, thus saving his com- 
rade from an awful al ieeooreiooes death. 
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DE LIMON’S LUBRICATOR. 

We subjoin an engraving of a form of lubricator for 
steam cylinders, &c., which was exhibited at the Diissel- 
dorf Exhibition by the makers, Messrs. De Limon, 
Fluhme, and Co., of Diisseldorf. The principle of action 
of this lubricator is not entirely novel, but the manner 
in which the principle has been applied is very neat and 
convenient. 

Referring to our engraving, it will be seen that the 
lubricator consists of a chamber A for containing the 
lubricant, this chamber being furnished at the bottom 
with a cock B, and at the top with a filling plug G. 
The e in the screwed union / provided for attach- 
ment to the cylinder or valve chest, communicates with 
the body of the lubricator by two holes, c’ and d', there 
being in the plug of the cock B two corresponding 
passages c and d. The passage c' is prolonged by a 
tube which rises to near the top of the oil chamber A as 
shown, while the passage d! is similarly prolonged by a 
tube which entirely traverses the body of the lubricator, 
and into the larger tube K, this latter tube being closed 
at the top as shown. 














The action of the lubricator is very simple. When 
the plug of the cock B is turned so as to open the 
passages cd, the steam from the cylinder rises through 
d, and condenses in the annular space d? between the 
tube d' and the outer tube K. In our engraving this 
condensation is supposed to have gone on until the 
annular space d* has been filled with water to the level 
K. Under these conditions it is evident that the flow of 
oil into the cylinder through the passage c’ is opposed 
by whatever steam pressure may exist in the cylinder at 
the time, while on the other hand there is a tendency to 
force the oil out of the cylinder, the pressure due to the 
column of water in the annular space d? plus tha pressure 
of steam on the surface of this water at K The pressure 
of steam acting against the inflow of the oil is thus 
neutralised, while there remains the effective pressure 
due to the head of water in the space d* tending to 
make the oil overflow the top of the tube c! and 8 
down this tube intothe cylinder or valve chest. ith 
the tube c' flowing full, the effective head of water 
causing the inflow will be practically equal to the whole 
height of the column in the space d?; with the tube c! 
a ially filled, however, the head just mentioned 
w reduced by the weight of the column of oil 
contained in the reservoir A. With the chamber A empty 
of oil, but charged with water, the effective head will be 
reduced to K m, the head, however, being in all cases 
sufficient to secure a regular inflow. 

The chamber A is furnished with a plug at W for 
discharging the water, when the 'ubricator has to be 
refilled with oil, while a scale on the side of the chamber 
A, enables the handle of the cock B to be adjusted 
according to the delivery of oil required, 


Nicken Puatine.—The Plating Company, of the 
Bishopton-lane Works, Stockton-on-Tees, are nickel- 
| mney seven full sets of locomotive fittings, including the 

and safety-valve covers, these being polished by the 
patent machine of Mr. Thomas Fenwick, which effects a 
great saving of labour. The nickel plating of these works 
is b very generally used for various classes of 
engine fittings, and for ship and yacht fittings, also for 
various engineering purposes. 



































THE EMMERICH ROTARY VALVE GEAR. 


CONSTRUCTED BY THE EMMERICHER MASCHINENFABRIK, EMMERICH. 
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In describing the stationary engines at the Diisseldorf 
Exhibition, we mentioned a small engine with rotary 
valves and automatic cut off, exhibited by the Emme- 
richer Maschinenfabrik of Emmerich. We are glad to 
be able to illustrate to-day, by Figs. 1 to 4 annexed, the 
essential features of this engine, namely, the construction 
of the valve and the method of working it. From Fig. 1, 
which is a side elevation of the engine to a small scale, 
it will be seen that only one valve is employed for the 
steam distribution, and this valve is of the rotating 
type and placed above the cylinder and parallel to it, It 
receives its motion (making one revolution to every four 
made by the engine) from a worm thread cut on the 
periphery of the crank disc, which works directly a screw 
wheel upon the valve spindle, the latter therefore extend- 
ing along the whole length of the engine. By means of 
the connexion which is outlined in Fig. 1, the valve can 
receive from the governor a small amount of endlong 
motion in the valve chest. 

The actual construction of the valve and chest is 
shown in Figs. 2 and 3, and Fig. 4 is a development of 
the valve and face, showing the form of the ports in 
both. From these it will be seen that the valve is enclosed 
in a cylindrical box bolted directly to the cylinder. In 
this box and the cylinder there are four openings, two 
rectangular A and B, the one for steam admission and 
the other for exhaust, and two trapezoidal C and D, one 
communicating with each end of the cylinder. The 
openings A and B are side by side in the centre of the 
cylinder face, C and D being beyond them at the 
ends. The shape and relative position of these open- 
ings is clearly shown in Fig. 4 in dotted lines. In the 
valve face itself there are four sets of openings lettered 
E, F, G, and H respectively. The openings E and F are 
in the middle of its length and are rec ular, and con- 
siderably longer than the ports A and B, to allow for the 
longitudinal motion of the valve. Each opening F com- 
municates, as shown in Fig. 2, with a trapezoidal port 
H towards one end of valve, and each opening E with 
a similar opening G towards the other end. If one of 
the openings E comes over A (as itis about to do in 
Fig. 4) the steam passes from A through E and G to C, 
and so through the passage to the left-hand end of the 
cylinder, while the space to the right of the piston com- 
municates through D, H,and F with the exhaust port B. 
The openings are so proportioned that both the point of 
steam admission and that of release are controlled by the 
edges of the ports, which are parallel to the axis, and 
remain therefore unaltered by any longitudinal motion 
of the valve. The cut-off, on the other hand, takes place 
against the bevelled edges of the ports, and takes place 
therefore earlier or later, according to the position of 
the valve longitudinally, just asin the Rider gear. The 
work which the governor has to do, in shifting a valve 
which is in continual rotation, must be comparatively 
very small, and the control over the cut-off obtained in 
this way seems both simple and effective. 

It should be noticed, as affecting very materially the 
good working of the valve from a practical point of view, 











that owing to the quadrupling of the ports, it is only 
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necessary for the valve to be steam-tight over a com- 
paratively small portion of its circumference ; leakage 
on the back will therefore only help to keep it against 
the face, an advantage not always possessed by rotary 
valves. The arrangement is not probably suited for 
large engines, but for small ones it forms one of the very 
simplest, perhaps the very simplest automatic cut-off 
= which has been devised, and ought to give very good 
results. 


THE SEVEN STONES LIGHT VESSEL. 

WE reproduce on the opposite page, by permission of the 
Institution of Civil ineers, the engravings of a light vessel 
moored off the Land’s End, the description of _ formed 
the subject of a paper contributed by Mr. J. N. Douglass to 
the Transactions of the Institution. Of this paper the follow- 
ing isasummary: The ‘‘Seven Stones” are a cluster of 
dangerous rocks lying between Scilly and the Land’s End, 
with only small portions uncove at low water. They 
are ex to the full fury of the Atlantic, and the erec- 
tion of a lighthouse upon them would be a tedious and 
costly undertaking. In 1841 a light vessel was moored 
about 1} miles eastward of the rocks, in 42 fathoms, and, as 
may be _-——~ is subject to heavy seas during westerly 
gales. er moorings consist of a 40 cwt. mushroom 
anchor and 315 fathoms of 14 in. unstudded chain cable. 
In 1871 the vessel was provided with a ‘‘ Holmes” fog 
trumpet, worked by a 14 horse power “‘ Ericsson’’ caloric 
engine, and until 1879 two fixed catoptric lights were exhi- 
bited on separate masts, 20 ft. and 38ft. above the sea. 
In 1878 the Trinity House decided wate making several 
important improvements both in the light and the vessel 
itself, which, as it is now arranged, we illustrate. 
The hull is of timber copper-fastened throughout, and 
sheathed with Muntz metal. The hull is 103ft. between 
mdiculars, 21 ft. 3in. in extreme width, and the 
epth of the hold, from the strake next the timbers to the 
upper side of the upper deck beams, is 10ft. 3in. In 
the event of the vessel breaking adrift she is provided with 
foresail, log mainsail, and mizen, the latter being frequently 
used with advan for steadying the vessel at her moor- 
ings. The illuminating ap tus is of the catoptric 
group-flashing-light class, giving three flashes in quick 
—_e at rene ip wth ee ee hod ef 
gim- Argand and paraboloidal reflectors, 0 
silvered copper, 21 in. in Semeter. The lamps and reflectors 
are arranged on a turntable in the lantern, in three 
queuge of tenes each, and are caused to rotate by clock- 
work ata — of one revolution per minute. The inten- 
sity of the flashes is equal to about 8600 standard candles, 
and about 7} times t 


intensity of the old fixed lights, 
with only three-eighths the consumption of oil. The 
tern is cylindrical, 8 ft. in diameter, constructed of wrought 
iron, glazed with curved plate glass. It is fitted with 
doors fore and aft, for access 





m chain ladders suspended 
from the mast, and is large enough for the —_ manl- 
ion of the lamps during the night, without the neces- 

sity of lowering. The actuating clockwork is fixed in the 
deck-house, and is driven by a pitch chain and weights 
ing in a trunk to keelson ; motion is trans- 
mitted to the catoptric apparatus hy 0 Baht vention! shaft 
fixed on the aft side of the mast. In the day the lantern is 
lowered on to the roof of the deck-house. The Holmes 
self-acting siren fog signal is arranged for giving three 
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blasts in quick succession at intervals of two minutes: the 
motive power consists of a pair of Brown’s caloric engines, 
each of five effective horse power, arranged for working 
singly or together. The engines are fitted with air pumps 
for supplying two compressed air vessels, from which the 
siren is sounded at a pressure of 40 lb. per square inch. 
The blasts are regulated by cams worked from the engines. 
The fuel consumed is locomotive coke, and the consumption 
is 18lb. per hour per engine. The cost of the vessel—which 
was designed by Mr. B. Waymouth, secretary to Lloyd’s 
—fully equipped for sea, with illuminating and fog-signal 
apparatus complete, was about 9500/. 








THE AREA OF CURVED SURFACES. 
To THE EDITOR OF ENGINEERING. 

Str,—In one of the numbers of your reputed journal 
(June 18, page 473) I find an article in form of a letter 
treating on a mode of calculating ‘‘The Area of Curved 
Surfaces,’ at the end of which the author (Mr. van 
Meerten, engineer in the Dutch Navy) says that it is 
unknown to him that any methods for calculating such 
areas have been published before. With reference to this 
remark I will beg to be allowed to state that I have myself 
published a method for calculating similar surfaces in the 
Austrian journal “‘ Mittheilungen aus dem Gebiete des 
Seewesens,’’ 1877, vol. v., page 209, and that a translation 
of this article is also to be found in the “ Revue Maritime 
et Coloniale,”’ 1879, page 175, by Mr. A. Korn, sous- 
ingénieur in the French Navy, who appends to it a ‘‘ Note 
du Traducteur,”’ in which he points out that a very similar 
and, according to his opinion, more simple method has 
long since been taught in the Ecole Frangaise du Génie 
Maritime. Mr. Korn does not however inform us if the 
simplicity of that method has been tested by practical 
application, nor if it has ever been published. 

I may stilladd that in the article I mention I did not fail to 
make due reference to the labours of some other authors on 
the same subject, especially to iMr. Merrifield’s valuable 
essay in the Transactions of the Institution of Naval Archi- 
tects, 1865, and to Professor Rankine’s well-known approxi- 
mation or “‘ mean girder rule.” 

I have the honour to be, Sir, your obedient servant, 
CaRL TULLINGER, 
3 Naval Architect, Austrian Navy. 

Trieste, October 18, 1880. 








AMSLER’S INTEGRATOR. 
To THE EpiTor oF ENGINEERING. 

Str,—The mechanical integrator described in your issue 
of June 11 (page 462) in addition to finding areas, statical 
moments, and moments of inertia, will also find the cubical 
contents of road and railway cutti and embankments 
from working sections when the ient is level or nearly 
80, and from sections on a natural scale for all grades. 

Let Fig. 1 be the longitudinal section of a cutting, take 
O the start as origin and o # the grade line as axis of 2, 
oy at right angles to owas axis of y. Let PN=y be 





THE STONES LIGHT-SHIP. 


CONSTRUCTED FROM THE DESIGNS OF MR. BERNARD WAYMOUTH, LONDON. 
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the depth at any point P and o P=za, let b=breadth of base 
of cutting, s horizontal to 1 vertical the slope of its sides ; 
then if the ground is level the area of the cross section at 
P N=5 y+s y? and the cubical content of the cutting 


=/[(byt+sy)do=bfydate fy da (1) 

the summation‘extending from o to 2. 
Now if the integrator be set as for the statical moment 
of the area O X N O with regard to O X, and the pointer 


made to trace out the contour O X N O, values of I yde 
and {v dx will be obtained, which when multiplied by 


proper constants and by 6 and s respectively will give the 
required cubical contents. F 














P 














2. Let the sae slope of the ground be r horizontal 
to 1 vertical (as in Fig. 3) and 7 this slope to extend 
the whole length of the cutting, let y be the centre depth 


= {ert yt+r? by +5} 


p22 
-*. Cubical content of cutting 
a 2 gy? 2 s “ta 
aap f {erty + by +7 x 
Py s r2b s oF 
aia [tse i fete ine, 


As before, the integrator gives the values of J y? dvand 
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as before, 5 the breadth of base, then the area of the cross 
section at P N 





8. Let the sidelong slope be different on each side of the 
centre line r to 1 shove and r/ to 1 below (as in Fig. 4) 
then the area of the cross ogetion at PN R 
© Eames. 4 ioeare an ca ieee 
taped! 2 {5 +s 
Bees 


2 
r—s ri+s 
=s.c.y2?+bcy+c! (say) 
then cub. content of cutting=s of'y? dat+b ef'y dz+- 


c' ow (3), and from this the numerical results gan be 
obtained as above. For the same longitudinal section-the 


values of /'y? dz and /'y d x are the same in (1), (2), and 


(3), the sidelong slope only altering the constants by which 
the numerical results are found. 

The integrator in the form which finds areas, statical 
moments, and momente of inertia, will find the cubical 
content of any cutting or embankment when the area of 
the cross section at every point can be expressed in terms 
of the depth y in the form a+b y+c y? act where a, b, 
c, d are constants including zero. Should the sidelong 


b2 
= 
v's 


slope vary it will be necessary to divide the cutting or 
— ment in portions over which it is approximately 
uniform. 


Let a feet vertical and n a feet horizontal to the inch, be 
the scale of a working section; and Jet PN P'N' (Fig. 5) 
represent the position of two cross sections at distance 3 # 
apart. Ona natural scale of a feet to the inch these same 
cross sections would be  § « apart. Hence the values of 
the integrals found by machine from working sections are 
to those from nat scale sections in tLe ratio of 1 to n, 
therefore the true results will be found by multiplying the 
— from the working sections by n. ; 

en the gradients are level the integrator will find the 

true cubic contents from working sect pproximate 

when the gradients are nearly level—less accurate as the 

e line becomes more inclined to the datum line of 

section ; because the vertical scale cannot then be used for 

lines at right angles to grade line. The true cubic contents 
may still be found by integrator as follows. 

Let ON X O represent a working section with the grade 











/yda; f,* de=O X=length of cutting, whence the 
numerical results can easily be obtained. 


line O X inclined at a considerable angle to D D' the datum 
line ; draw O! X' parallel to D D', O O' D X X' D" being 
vertical lines. Make the section O' N' X’ O! such that 
for any vertical line N P N' P' the ont N! P'=N P draw 
npn! p! parallel to N P N' P! at distance § » from it, 
then since the cross sections at N P, N' P! will have the 
same area, and also at n p, n' p' the elementary volumes 
NPpnN' P'p'n are equal, therefore the cubic 
contents of section O N X O=cnbic contents of OtN'! X'0!, 
but the integrator will find the cubic contents for the 
section O' N' X' O! and therefore for the section O N X O. 
Whether this will be more expeditious or accurate than the 
usual method of taking out quantities of earthwork is a 
question for trial. Yours very truly, 
P. 8. Hay. 
Public Works Department, N.Z., August 18, 1880. 
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BOILER INSPECTION. 
To THs Epiror or ENGINEERING. 


Sir,—I have read the article which appeared in ENat- 
NEERING of October 15 on boiler inspection. I also noted 
an article on the same subject some time ago, but did not 
reply thereto, as neither of the boilers especially referred 
to were insured with the National Boiler Insurance 
Company, of which I am chief ineer and r. I 
ex that the company more directly interested would 
be able to defend themselves if they deemed it necessary. 

I have a strong objection to entering into correspondence 
in public jouraahe, as my time is entirely devoted and 
occupied in conducting the affairs of our company. It is 
only because you and others might err i 
from further silence that your opinions are incontrovertible. 
It is to prevent such misconception that I have overcome 
my relactance, but in so doing my object is simply to state 
what I know are facts, and to prevent misrepresentations 
being accepted as correct. 

I note your quotation of Mr. Traill’s opinion respecting 
the thorough inspection of the Walsall boiler. This inspec- 
tion ay | not have been satisfactory or complete, but if he 
means that previous to thorough examination such a boiler 
should be bared of brickwork at all places where this is in 
contact, it would be a condition of insurance or inspection 
to which no ironmaster in the kingdom would voluntarily 





submit. It requires practical discrimination to decide 
which portions it is necessary to remove, but there is no 
doubt that it is essential with such boilers that the bottom 


plates at any rate should be occasionally bared for exami- 
nation. Many years ago I was so convinced of the import- 
ance of this, that I designed. a plan of setting for such 
boilers, which we have lithographed, and have distri- 
buted freely throughout the country to insurers and others, 


which permits the examination of the bottom plates with 
little difficulty. This has been successfully adopted by 
many firms. 


The construction of the Walsall boiler (Rastrick) is a 
type I consider objectionable, but it is still very largely 
used, and is really preferred by many managers and 
engineers of iron works, and like many other classes which 
I should not recommend if consulted, is certainly not so safe 
as well-constructed internally fired boilers. 

The test made of a similar boiler only proved the import- 
anee of strengthening man-holes, but threw no light upon 
the actual cause of the explosion. Opinions varied very 
considerably on this point, but there is little doubt that 
the boiler was much deteriorated by long usage and inju- 
dicious repairs. The quality of the plates though not 
first-class, was I believe quite equal to the average of those 
used for boilers in the iron districts. It may have been an 
error of judgment on the part of the insurance company to 
accept risk on a boiler, the strength of which was evidently 
much reduced | repeated repairs and long usage, but the 
acceptance or otherwise did not affect the occurrence. The 
firm had, I believe, confidence in the boiler, and would 
have continued to work it at the same pressure had it not 
been insured. 

It is absurd to suppose that the proprietors of the Halifax 
boiler were rendered careless by their being insured for so 
small an amount as 1001. They had doubtless joined the 
company referred to, with some intention of availing 
themselves of the independent inspection, and that 
company proved by the evidence at the inquest, that they 
were most anxious to perform their wes, and to have 
opportunity to thoroughly inspect, but through the apathy 
oF the owners, this was not afforded. The great indifference 
manifested by the latter proves clearly that their being 
connected with an insurance company made no difference 
whatever. They had apparently confidence in the boilers, 
and neither took effective steps themselves, nor permitted 
the insurance company to ascertain whether such con- 
fidence was misplaced or otherwise. It appeared clear 
from the evidence, that the insurance of the boilers did 
not affect the omnes nor the time of its occurrence in 
the least. That disaster is only one of many illustrations 
of the danger involved in the principle of individual liberty 
of action which Engiishmen so jealo preserve. The 
verdict stultified itself. I think that instead of being 
worded as it was, if the jury wished to recommend Govern- 
ment interference they should have stated that Government 
should compel boiler owners to have their boilers thoroughl 


tingly assert, that at no period of the history of the 


Company I manage, have our inspections been so defective 
as those of the much self-vaunted association, prior to the 
establisment of boiler insurance companies, who were the 
first to put inspection on a proper basis. I have no desire 
to disparage its work, as much credit is due to the founders 
of independent inspection, but there is no denying the fact 
that the association’s work was badly done until confronted 
by the competition referred to, and before it adopted a 
system of pecuniary responsibility ; the conditions of which 
are so arbitrary and exclusive, that although it has. been 
established about twenty-five years, the boilers now under 
its inspection only number about one-tenth of the total of 
those under the various insurance companies. Any of the 
leading companies can show results at least ——- effective 
amongst the same classes and quality of boilers as it 
guarantees. , ; 
Oar system may be defective in some respects, but it 
must not be forgotten that all insurers join us voluntarily ; 
and that although we may impose certain conditions, we 
cannot dictate to them; and any attempt on our part to 
impose ter restrictions, would doubtless tend to very 
matadeliy eobeee the number of boilers which benefit by 
independent inspection; and these if not insured, would 
doubtless be left in hundreds of instances, as regards the 
inspection in the flues at least, entirely to sweeps. 


eucegenest, arrangement, &c. of their boilers, and there is 
little doubt that many explosions would occur, which are 
now av by our a and advice. We have dis- 
covered some thousands of dangerous defects, and thus 
have prevented many a disaster which must inevitably 
have occurred, as generally the owners were evidently 
ignorant of the risk incurred, and no measures had been 
previously adopted to secure proper inspection. I subjoin 
extracts from one of our inspector’s reports, on some boilers 
recently examined near London, as an example : 

‘* The side flues are inaccessible. Had the top covering 
removed, and on reaching down and removing oxide from 
seating, I found my chisel had gone through the plate. 
Oxide on seatings 1} in. deep. I believe that if this boiler 
be lifted from seatings, parts of shell will be left thereon, 
forming apertures in shell.”’ 

** Boiler has been working in most dangerous condition. 
Top portion of top cylinder about 4 ft. circumferentially, 
and more or less the entire length is dangerously reduced 
by external corrosion, in some places it is less than ¥; in. 
I easily tapped the chisel through just behind the first 
transverse seam, and could have done so in many places.”’ 

The question will naturally suggest itself, What is 
necessary to obtain that earnest co-operation to secure 
inspection of all boilers being efficiently and satisfactory 





non-insurance in thousands of cases would mean pr 
non-inspection. 

It has been insinuated that because of the cost of 
thorough inspections we are not willing or anxious to 
make them. Our staff is quite capable of making one 
‘* thorough” annually of each boiler insured, if owners afford 
us opportunity at — times. A large proportion of our 
insurers appreciate the importance of regular and syste- 
matic thorough inspection, and make due preparation at 
suitable times. Others will not pre except at. general 
holiday times, when too frequently, from causes which can 
be understood, the cleaning of the boilers is incomplete or 
carelessly done, and the inspector’s duty is rendered unne- 
cessarily laborious, unpleasant, and unsatisfactory. 

I have in almost all my annual reports, by circulars and 
by special letters, made earnest appeals for suitable pre- 
paration and opportunities for thorough inspection; but 
regret that these have only been partially successful, owing 
to ignorance, indifference, or neglect, or to mistaken parsi- 
monious motives, by which too many are influenced. 

The most prominent inducement we hold out to boiler 
owners is that by our independent and skilled inspections, 
the risk of explosion is reduced ; and that our first object 


is to assist them to reduce risk of explosion, and we ask | poses 


their co-operation with this view. Of course, without the 
latter our work cannot be satisfactory, and we have had to 
decline to continue the policies of many firms who have not 
afforded us due opportunity, or have not suitably prepared 
their boilers for inspection. At the thorough examinations 
made by our inspectors full particulars are taken of the 
boilers, and complete sketches drawn to scale, with all 
thicknesses of plates and sections showing construction of 
boilers, positions, &c., of stays, dimensions of flues, posi- 
tions of reo and other matters necessary to enable me 
to judge of their strength, &c., are supplied ; these being 
accompanied by full reports, upon :vhich I or my assistants 
report to the owners. 

© company or association professes to supersede by 
independent inspection the general care and constant 
attention of intelligent and competent attendants, but we 
consider our inspections quite sufficient and reliable in 
ordinary cases where the boilers have proper attendance 
and are properly prepared and at suitable intervals for 
thorough inspection. In exceptional cases, such as boilers 
used at iron works, it is the custom of well-managed firms 
to examine the plates, say in ‘‘ Rastrick’’ boilers, opposite 
the furnace necks as often as opportunity occurs. This is 
a precantion we should always recommend in similar cases 
in addition to our thorough inspection. 

I endeavour to restrict our advice to matters necessary to 
safety or to economical working, whilst we offer other 
suggestions, founded on our very extensive experience, 
which may tend to improve the working of the boilers ; 
‘but we are often met with the objection that insurance 
companies are always demanding unnecessary alterations, 
and frequently boilers proposed have to be declined, because 
the owners will not adopt measures which I know are 





inspected, and give suitable opportunity and make complet 
preparation. 

I cannot understand what is Mr. Traill’s object in refer- 
ring to the Manchester Steam Users’ Association. I presume 
he was not deputed to express his opinion on this matter, 
but infer that he is onetalinal , and from limited knowledge 
of the working of the leading insurance companies, has 
adopted an opinion which I submit is not justified by facts. 
I am quite aware that the workings of the Steam Users’ 
Association and boiler insurance companies vary consider- 
ably. The former has doubtless done good work and is 
still doing so in a limited area, and amongst a few and ve 
safe classes of boilers only ; but it will accept no responsi- 
bility of many constructions, especially of those types which 
are generally used by hundreds and thousands in the various 
iron works and collieries of this country. I have often com- 

its operations to “‘ preaching to tha converted,’’ whils 
insurance companies by their commercial instincts are led 
into “‘ by-places and highways,” and introduce independent 
inspection to people previously indifferent to, or ignorant 
of, its great apeeanes ; and they also inspect and insure 
boilers which the association will not . 

lam not surprised that that association’s praise of its 
own work, and unjust and uncalled-for condemnation of 
others, has been so often repeated, until its committee 
appear to almost actually believe the accuracy of the state- 
ments, apparently made with their authority to the effect 
that insurance companies’ inspections are a sham whilst 
theirs are perfection ; and they appear to have influenced a 

belief. I, however, unhesita. 


eo 


few others to adopt a similiar 





y to safety. Proposals for insurance of many 
boilers have been cancelled, because of the refusal of the 
proposer to attach so simple a fitting as a feed back 
pressure valve, to boilers fed direct from towns or other 
water mains. We accept no boiler unless we believe it is 
in safe working condition. 

In addition to reporting generally on the boilers sub- 
mitted to us, we supply hundreds of sketches and plans 
for setting, and for strengthening boilers. We have sent 
plans for setting to many uninsured firms, as we find very 
many boilers so set that it is impossible to satisfactorily 
examine them ; but owners in many cases prefer to dispense 
with insurance, rather than adopt our suggestions to 
— py ——— Unfortunately, some firms, 
professing a knowledge of engineering, frequently suppl: 
plans for setting boilers, which, when ra Taree render their 
complete examination an impossibility. Three horizontal 
internally fired boilers were proposed to us by an engineer- 


ing firm. The lower of two of them were quite 
buried in brickwork. In another case two boilers belong- 
ing to an e firm were set upon side seati 

about I4in. th and the side flues inaccessible. It 


required a considerable amount of perseverance on my 
part to impress the owners with the danger incurred 
through such defective setting. 

I think you will be convinced by the foregoing, that the 
insurance and inspection of boilers is a most difficult work ; 
and that if we were, in the present state of the law, to adopt 





very stringent rules or conditions, we should lose the 
opportunity Of inducing many proprietors to improve the 


In fact, | performed without Government undertaking a system of 
tically pection, and without substituting despotic laws or 
regulations for that dearly prized individual freedom of 


action which has conduced so much to our national pro- 
gress? I have given great attention to this matter, and 
our chairman and myself gave evidence before the Select 
Committee of the House of Commons in 1870, on steam 
boiler explosions, and Iam more than ever convinced that 
the system of registration, and of annual returns, then 
proposed by us, would meet the difficulty referred to, and 
very materially reduce the number of explosions in this 
—., I subjoin brief particulars of the system then 
suggested : 

1. Each steam boiler used in any works, or for manufac- 
taring purposes, should be registered within a specified 
time. 

2. Every owner should renew the registration of each 
boiler once annually. 

3. When making annual returns of registration, a report 
on the condition of each boiler, signed by the engineer who 
reported thereon, should be furnished to the registrar. 

4. Owners to engage whom they think best to inspect for 
them, viz., either respectable engineering firms, or the 
officers of a company or association formed for such pur- 
. The inspectors should not be allowed to inspect and 
report independently, but act under the supervision of their 
superiors, in order to secure accuracy, and give status and 
responsibility to the report. 

5. This report to be on a form provided for the purpose, 
and to consist of simple replies to questions relating to the 
condition and safety of the boiler, which could be so framed 
as to be intelligible to any one. 

The registrars to be appointed by local authorities 
who could combine this with other duties, especially in 
small towns or districts. 

7. Each explosion to be strictly investigated by eugineers 
authorised by the Government. This investigatiou, in fatal 
cases, might be in connexion with the coroner’s inquest, or 
form, in all instances, a distinct inquiry. 

A few general rules might be framed by Government for 
the guidance of boiler-makers and owners, but should be 
such as will not impede improvements; for example: 
That no iron of less tensile strength than 20 tons per square 
inch should be used in the construction of steam boilers ; 
that the maker’s name and the quality of the iron should 
be legibly stamped upon each plate; that all boilermakers 
should stamp, in a conspicuous part of the boiler, their 
name, address, its year of make, and the pressure per 
square inch on safety valve for which the boiler is suitable ; 
that all stationary boilers should be so set that their 
condition may be reliably ascertained, brickwork flues to be 
large enough to allow access to every part, or so constructed 
that the boiler may be examinel thoroughly when desired. 
These flues can be thus arranged without reducing the 
efficiency of the boilers, &c. 

It will be seen that this plan involves, in brief—regis- 
tration, inspection (beyond that by attendants), and careful 
investigation regarding each explosion. These would neither 
entail useless expense nor impede progressive improvements, 
but would check carelessness and reduce the number of 
explosions. 

trust you will excuse the length of this communication. 
My only desire is, as above stated, to prevent mistaken 
conclusions, and also to manifest the valuable service 
rendered by one, at least, of the much-abused companies. 

Writers on this subject too often appear to forget that 
we are entirely dependent upon voluntary support, and 
that we have no dictatorial power; but there is no doubt 
that our influence and work has an immense aggregate 
effect in improving the working and construction of boilers 
throughout the country. 

Should you, Mr. Editor, favour me with a call when you 
are next in Manchester I think I can convince you that the 
work of the National Company, at least, is done in a 
conscientious and effective manner; and although there 
may be occasional failures and shortcomings, through 
omission either on our part or those over whom we have 
little control, these are only such as are likely to occur 
under any arrangement however perfect its details may 
appear to be. Henry HILuer, 

Chief Engineer and Manager. 
The National Boiler Insurance Company, Limited, 
22, St. Ann’s-square, Manchester, Oct. 30, 1880. 





Rouuine Stock ON THE PENNSYLVANIA RAILROAD.— 
The Pennsylvania Railroad Company has recently built 23 
new passenger locomotives, 65 freight locomotives, 99 pas- 








senger cars, and 2000 freight cars. 
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PATENTS. 
To THE EpIToR oF ENGINEERING. 

S1z,—As an old inventor and patentee I have perused 
with much interest the letters of your correspondents, 
Messrs. W. H. Northcott and Arthur Paget, and I assure 

ou I am among those who fully appreciate the great public 
Fenefit you have conferred by initiating the publication 
weekly of illustrated abridgments of inventions forming 
the subjects of patents and applications for patents. 
Whilst on this point I may add that I do not think it just 
to compare (as some have done) your excellent abridgments 
with the often very imperfect productions in the Official 
Gazette of the United States Patent Office, with which I 
am familiar, as my firm takes it in way. 

Unquestionably, our Patent Office oug tto issue, regu- 
larly, abridgments, ee illustrated where needful, of 
all specifications ; and I well remember that many years 
ago—before the days of the illustrated United States 
Official Gazette—the compiler of your Patent Record (with 
whom I have served on patent law committees) not only 
personally urged this upon the then clerk to the Com- 
missioners of Patents (the late Mr. Bennett Woodcroft, 
F.B.S., originator of the Patent Office abridgments, &c.), 
but also, later on (in May, 1870), suggested in a paper, 
read to the Society of ineers, the publication of illus- 
trated notices of inventions in the Commissioners’ of Patents 
Journal, and likewise Cy emeguees with the Patent 
Office) in other periodicals. The answer of Mr. Wood- 
croft was that the Treasury could not be induced to 
provide the needful funds. Yet what the Treasury of this 
great and wealthy country has so far not been -omy to 
provide for, is now, thanks to you, actually done by 
private enterprise ; much to the disgrace of our Govern- 
ment. 

I concur with the suggestion in Mr. Northcott’s letter 
that the proposed petition should be for someting further 
than illustrated abridgments, and also I cordi agree 
with him that the present state of the patent laws is 
unsatisfactory. On the other hand, however, I altogether 
dissent from his suggestion (which I consider unjust) that 
from the patent agent’s and lawyer’s point of view, the 
existing law is excellent. 

If Mr, Northcott will refer to the reports of the Select 
Committee of 1871-2, on the patent laws, he will find that 
a number of eminent lawyers and patent agents, including 
the late Mr. Webster, Q.C., F.R.S., Mr. Theo. Aston, 
Q.C., Mr. A. V. Newton, Mr. Johnson, Mr. W. Carpmael, 
and Mr. 4 Wise, gave evidence in favour of reform. 
Not only so, but he will find that the last-named gentle- 
man actually suggested to the committee (among other 
desirable things), that the Patent Office Library should be 
kept open at least until nine o’clock in the evening. 

For many years past the patent agents above-named, 
with other members of their profession, have, as is well 
known, taken an active interest in matters of patent law 
reform, and I do not think I am far wrong in saying it 
would be difficnlt to discover a more earnest and energetic 
advocate of reform (of a kind advan us alike to 
inventors or the public), than is to be found among them. 

If satisfactory changes have not been made, one cannot 
justly blame patent agents. Probably one cannot say as 
much as regards some of our great lawyers and manu- 
facturers. Your obedient servant, 


EDWARD FIELD. 
London, November 2, 1880. 


To THE EDITOR OF ENGINEERING. 

Srr,—As one of the first amongst your correspondents 
to write approving of your very liberal enterprise on behalf 
of inventors, in publishing a weekly illustrated patent list, 
I am glad to observe in the last two issues of ENGINEER- 
ING, that others have come forward to thank : re for the 
excellent manner in which you have supplied the short- 
—- of Her Majesty’s Patent Office. ‘ 

Whilst, however, concurring in the suggestions of your 
correspondents respecting a petition to Government for 
certain amendments, &c. in our patent system, I must 
dissent from Mr. Northcott’s observation that “from 
the patent agent’s and lawyer’s point of view the existing 
law is excellent.” 

_ As a patent agent of many years’ practice, I would 
inform your correspondent that patent ts are as 
anxious as any section of the community for reform in 
the administration and laws affecting inventions in the 
United Kingdom, and I believe (and in this I dare say most 
of my colleagues will agree), that a very much more lucra- 
tive business would be done in patent matters, were the 
laws simplified and patents cheapened so as to enable 
working inventors to have protection for their inventions 
and discoveries, which would then be brought out and 
developed into something useful, not as at present smo- 
thered in embryo upon the would-be patentee learnin 
the heavy expense of a patent. To — me my remarks, 
would respectfully refer your correspondent to a controversy 
which recently appeared in the columns of your contem- 
porary, in which the present writer took part on the sub- 
ject, English v. American Patent Law. 
I am, Sir, yours faithfully, 

Fi . ANGELO Faurz, C.E. 

Patent Office, Dublin, Nov. 2, 1880. 








SAFETY-HOOKS FOR COLLIERIES, 
To THE EprTor oF ENGINEERING. 

Sir,—TI notice in your last week’s number a short 
account, amongst your ‘‘ Notes from the South-West,” of 
what took place at the meeting of the South Wales 

neers on the 21st ult. at iff, and am surprised to 
find that the remarks made by one gentleman (Mr. ) 
during the discussion of a paper on ‘‘ Safety-Hooks,’’ should 
have = ace 7 t enough to be Beene - 
i juable paper. objection is a very old one, an 
will not take up your space by answering it, but will 





merely say that the Home Secretary’s recent circular on 
the subject of safety-hooks settles the question. 

Mr. Toney himself owned that he knew very little about 
hooks, and he ought to have thought twice before saying 
anything that might in any way hinder the good work tha‘ 
has been, and is being, done by the inventors of appliances 
which are the means of saving so many lives every year. 

I am not a member of the Institute of South Wales, and, 
consequently, I was not present at their meeting, but many 
of my friends were, and it is from them I learned the facts 
of the case. Yours obediently, 

October 2, 1880. Newport, Mon. 








TORPEDO BOATS, 

To THE EDITOR OF ENGINEERING. 

as do not aw Mr. ay vee os Pay: ay ae 
culations regarding the horse power developed in the hig 

and low-pressure qinien of our boats, but as a matter of 
fact the mean indicated horse power on the official trial of 
the boat illustrated in your issue of September 17, was 210.6 
in the high-pressure cylinder and 258.4 in the os 
indica’ 


cylinder, the sum being, as given by you, 
answered my questions regarding the indicated horse — 
0 80. 
Iam, Sir, yours faithfully, 
engines, as taken by the Admiralty officials, on the official 
total of 400.88 indicated horse power. The engines were the 


horse power. 

I was in hopes that Messrs. Normand and Co. would have 
of their boats in your last issue, but they did not 
Perhaps they may give the information in your next. 

Joun DoNALDSON. 

P.S.—The mean indicated power of the Lightning’s 
trial at Stokes Bay on May 22, 1877, was 198.12 in the 
high-pressure cylinder and 202.76 in the low, making a 
same size, but the slides and the screw were different.—D. 

Church Wharf, Chiswick, London, W., Nov. 4, 1880. 








THE RADIOGRAPH. 
To THE EDITOR OF ENGINEERING. 

S1r,—I am gratified by the publication of the very com- 
plete and excellently illustrated description of my radio- 
graph which ap in your issue of October 15. There 
are, however, a few of your remarks to which, if you will 
allow me, I will make some observations in reply. 

You suggest that that rising of the line at midnight 
which I have attributed to a maximum of nocturnal so 
radiation may in reality result from instrumental error. 
This I have satisfied myself is not the case. The cylinders 
rotate in 18 hours and not in 24 hours, for in designin 
the clock by which they are impelled, I did so in the beli 
that the shorter of these periods would abundantly suffice 
in the latitude of London to make a record of the solar 
radiations of the day. Accordingly were they fixed to the 
spindle on which they turn, and if the curve we speak of 
were an error resulting from its motion it would recur at 


midnight once in each four days. Its recurrence, however, is 
sporadic, sometimes happening two or three times re got 
and sometimes missing for a week. The plate which holds 


the cylinders is accurately coned on to the stem which 
turns it and the point of juncture oiled so that it is capable 
of being independently rotated with the greatest ease. The 
cylinders, of which two are used, srry upon this 
plate and are kept concentric with it by a ge carefully 
turned out to fit. When the instrument is set the pa 
8 wrapped around the cylinder so as to = on no particular 
side, for hitherto its extremities have been gummed. It is 
introduced through the manhole of the copper box with no 
other care than that it is properly on its bed. It is then turned 
round to draw the datum line and left in a position which 
shall insure the passage of the central portion of the sheet 
beneath the style at 12 o’clock at noon. It will thus be 
seen that any error of the cylinders or the disc is located 
by the purest chance and is ore | unlikely to recur 
at one specific time, and the fact of the datum line being 
drawn by the rotation of the cylinder itself is reasonable 
evidence that that rotation will not subsequently cause a 
departure from theline. The clock is of exceedingly excel- 
lent construction and by a balance wheel no 
larger than those employed in carriage clocks. 3 

I think I may say with certainty that its movement is 
accompanied by no shocks. But if it were I cannot under- 
stand iow they would produce a gradual rising of the 
style to an elevation of the tenth of an inch or so, and 
occupying seven or eight minutes in its production, and 
followed a counter os. decline. I might recount 
other evidences that the midnight rise is due to other 
causes than those of instrumental error; but what I have 
already said will, I apprehend, suffice. eae 

I talkers myself that it is due to a midnight wave of 
solar radiation, and I agree with your correspondent, on 
page 380, that its presence is caused by refraction round 
the earth. I know of no reason why rays of low refrangi- 
bility should not, by the feebly refracting capacity of the 
apper air, be bent so gradually as to only reach the ground 
at its greatest distance from the sun, and there streaming 
from every part of the horizon, form what I may calla 
thermal anti-solar pole. I am, I think, corroborated 
in this view by the circumstance that the midnight rise 
practically disappears in summer, and assumes its greatest 
magnitude in the winter solstice when England at midnight 
attains its smallest distance from this anti-solar pole. I 
look forward with eagerness to the results the a 
will yield in those regions of the tropics which lie in 
the ns of the ecliptic at the anti-meridian passage of the 
sun. 


It must not, as you say, be accepted yet as an estab- 
lished fact that solar radiation is perceptible in those regions 
of the earth which have the sun upon their nadir. But my 
observations show, I think, that this is probably the fact, 
and I agree with you that if it is the issue is stupend 


mp ego of nature which, so far as I have seen, have up 
the present baffled all aa to find their causes out. 


ours faithfully, 
November 1, 1880. 


D. WINSTANLEY. 
JORDAN'S GLYCERINE BAROMETER. 
To THE EpITOR OF ENGINEERING. 
Sr1zr,—With reference to the remark in your notice o 
the Times glycerine barometer, that no explanation is 
~ as to how the correction for temperature is effected, 


to send you a copy of the tabular corrections pre- 
for that purpose. The figures are founded upon 
experimental determination of the coefficient of expansion 
by heat of glycerine, made in the laboratory of the Royal 
aval College, Greenwich by Professor Reinold. 
Yours truly, 


James B. JorpANn. 
Museum of Festint Soet , Jermyn-street, S. W., 


, 1880. 
Ph. are obli to Mr. Jordan for the information 
orded in his letter. In the table of corrections which 
he has sent us the observed heights are given for intervals 
of one inch and the temperature is shown at the head of 
the columns in degrees Fahrenheit. The corrections are 
subtractive in each case anda note to the Table states that 
the values on it have been calculated by the formula: 
H=h —  .000303 x (t—32 deg.) h} ‘ 
in which h=observed height of column in inches; t=tem- 
rature in degrees Fahr.; H=corrected height at 32 deg. 
Pahr ; and .000303=expansion of glycerine for one degree 
Fahr. It is added that the . \ gravity of glycerine is 
1.2608 at 60 deg. Fahr.—Ep. E.] 


LOCOMOTIVE FIREBOXES, 
To THE EDITOR oF ENGINEERING. 

S1r,--I have read with much one ge the letter of 
your correspondent, Mr. George L. Scott, who is evidently 
desirous of giving honour where honour is due, and es 
a clear statement as tothe late Mr. William Stubbs having 
introduced the plan of firebox with water space under the 
grate at least twenty-five years ago, thus establishing his 
priority of claim to others at present before us. 

Since reading Mr. Scott’s letter I have been informed 
that a portable — with firebox such as he describes 
was exhibited at the Royal Agricultural Show held at 
Newcastle-on-Tyne in 1864. 

In the last letter of Mr. Hannah he wishes to attribute 
to me what he certainly seems to have done himself, viz., 
drawn wpon his imagination ; however, the object of my 
letter of the 18th ult. was not to raise discussion upon 
irrelevant statements made, apparently, for personal glorifi- 
cation, but simply to do justice in the matter to the late 
Mr. William Bouch, and as I consider that object attained, 
the subject in question, so far as I am concerned, is at an 
end. I am Sir, yours, respectfully, 
November 1, 1880. 


Tux UNITED AsBestos Company.—We notice that 
the prospectus of this company is before the public. It 
has been formed to acquire the properties, mines, and 
business of Messrs. Furse and Co., of Rome, that of Italo- 
English Pure Abestos Company, Limited, and that of the 
Patent Abestos Manufacture Company, Limited, of Glas- 
gow. The asbestos mines included in this purchase include 
nearly all the ascertained source of supply in Italy, which is 
the only country which has hitherto supplied the higher 
qualities of the mineral. The company would also acquire 
various patents covering the manufacture of asbestos 
goods, &c. The capital is 200,000/., in equal quantities of 
ordinary and deferred shares of 101. each. No promotion 
money will be paid, and the vendors accept 15,3001. in 
cash and 33,300/. in ordinary paid-up shares. 

Tue INSTITUTION oF Crv1L ENGINrERS.—Followin 

the p J te years, the Council have issued with 
the usual notice of the meetings for the next session, a list 
of subjects for papers, to which is prefaced a statement of 
the nature of the funds administered by the Institution 
available for the award of premiums to meritorious original 
communications. These consist of the Telford Fund, now 
pee 2601. ee. the Manby Donation 101., the 

iller Fund (exclusively 








VERITAS. 





for students) 1501., and the 
Howard Bequest producing 161. annually, which is 
allowed to accumulate for five years ‘‘ for the purpose of 
prose periodically a prize or medal to the author of a 
treatise on any of the uses or — of iron, or to the 
inventor of some new and uable process relating 
thereto.’’ The list contains several new subjects, such for 
instance, as ‘“‘ The Action of High Winds on Lofty and 
Ex Structures,’ ‘‘ The Measures necessary for the 
Relief of the Midland and Eastern Counties of England 
from Floods,’’ “‘ The Construction of Tide Gauges,”’ '' The 

Use of Compressed Air as a Motive Power, particularly in 
Mines and on Tramways and Und nd Railways.” 

“The Dis and Utilisation of 8 from various 

Smelting .’ All these are subjects to which 

attention has lately been drawn, and show that the Insti- 

tution is not unmindful of its obligation to collect and 

diffuse professional knowledge. Instructions for preparing 

igi communications, and « list of successful com- 

tors last year was added. The first meeting for the 

ion 1880-81 will be held on Tuesday, the 9th inst., at 

8 p.m., when a paper by Mr. B. Walker, M. Inst. C.E., of 

Leeds, will be read ‘‘ Machinery for Steelmaking by 

the Bessemer and the Siemens .” Thereafter the 

meetings will be continued weekly, on the same day ard 

time until the end of May. Mr. Walker’s paper will be 

followed by one “‘ On the Erection of Metallic Bridges,’’ 

by Mr. T. Sevrig, M. Inst. C.E., of Paris, after which a - 
discussion wil 


The annual 





ous. 
for it seems to me to account at once for certain grand 
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quacrel mecting will be held on tle Sist of Deventer next, 
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COMPOUND SCREW ENGINES AT THE BRUSSELS EXHIBITION. 


CONSTRUCTED BY THE SOCIETE JOHN COCKERILL, ENGINEERS, SERAING. 
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Tue compound surface condensing marine engine which | materials and ucts, and especially for the conveyance | casting, the condenser itself being a cylinder of 38 in. 
forms the subject of our illustration on the present and | of iron ore to Belgium from its mines at Somorrostro in | internal diameter, traversed by horizontal tubes 7 ft. 04 in. 
opposite pages, is one which was exhibited at the Belgian | Spain. The engines are of the ordinary inverted vertical | long between plates. The condenset communicates 

ational Exhibition by the Société Cockerill of Seraing. | type, the cylinders resting on cast-iron standards at the | through the bedplate with the foot of the air pump, 45 
These are intended for the fifth vessel of a small | back and supported by four wrought-iron columns on the | sown in section in Fig. 1, the pump with its chambers 
fleet which the company possesses for the transport of its | starting side. The standards form part of the condenser | forming 4 separate casting. This pump is worked from the 
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COMPOUND SCREW ENGINES AT THE BRUSSELS EXHIBITION. 
CONSTRUCTED BY THE SOCIET£ JOHN COCKERILL, ENGINEERS, SERAING. 





high-pressure piston rod by links and levers in the usual 
way, and the two feed pumps are placed beside it (Fig. 2), 
and worked off the samecrosshead. The bilge pumps are 
worked similarly off the crosshead of the circulating pump, 
which is a double-acting piston pump, worked from the 
low-pressure piston rod. The exhaust pipe leads down to a 
chamber or passage extending along the top of the con- 
denser and communicating with it by a number of holes, 
as shown in Fig. 2. An auxiliary injection cock is fitted 
to the side of this passage, just at the entry of the 
exhaust, to use in case it should become necessary to 
employ jet condensation at any time. 

The arrangement of the main guides is clearly shown in 
section in Fig.2. For working the valves the ordinary link 
motion reversing gear is employed, the links being of the 
double-bar type; the gear is worked by a steam cylinder 
placed in front of the engine. The crankshaft is made in 
two pieces, with a flange coupling in the middle. The 
arrangement of the starting valve, stop valve, pet cock 
gear, &c., is shown in the figures. 

The leading dimensions of the engine, and of the boiler 
and propeller connected with it (and also exhibited at 
Brussels), are as follow: F 


Diameter of high-pressure cylinder . 27 in. 

” low ” ” ” 45 ” 
Stroke of both ... : ose ee 33, 
Diameter of airpump ... ee ooo Ut ws 
Stroke eee eee eee . . 18 ” 
Diameter of crankshaft ... . 8.1 ,, 
Length of bearing me as ‘ 13.5 , 
Diameter of boiler és ove oe 12ft. 12in. 
Lengt - ae? nee -_ .. 10 ft. 8$in. 
Number of furnaces aad 
Total heating surface ee 1668 sq. ft. 
Working — a ye 

screw propel] 10 ft. 6in 
Pitch ae . 15 ft 


Number of blades 


The following particulars of trials made with s.s. 
Concha, a vessel similar to that in which these engines 





will be placed, and having exactly similar engines, are 
of very considerable interest. The trials were e 
upon a trip between —. and London on February 
5 and 6, 1878, and we give the particulars, of course, on 
the authority of the Société Cockerill. The Concha has 
the following dimensions : 


Length between perpendiculars wee — ft. 
Depth of hold sens ei 17.0 ;, 
Ton 822 tons 


Draught of water (with a freight of 
1350 tons in rails, bridgework, and 
fuel) 15.3 ft. forward, and 16.3 ft. aft. 

The average speed of the vessel was 8.25 knots per hour; 

the weather being very favourable. The stoking with 

weighed coal continued for over 23 hours. The average 
indicated horse power from Antwerp to Flushing was 

336, from Flushing to Gravesend 320, and from Graves- 

end to London 386, the average of all the diagrams giving 

330 indicated horse power. 

The consumption of good coal (“ Marie” pit, at Seraing) 
was at the rate of 1,58 lb., 1.551b., and 1.30 lb, per 
indicated horse power per hour for the three sections of 
the route given above. The reduction at the end is no 
doubt greatly due to the fact that it was then possible 
and indeed necessary only to keep up small fires, whereas 
at starting the boiler was sometimes forced. The 
general average consumption of fuel, from Antwerp to 
London, was 1.53 Ib, per indicated horse power per hour, 
which we need not say is a very remarkably low con- 
sumption over so long a distance. 

The boiler of the exhibited engine was fitted with an 
apparatus for burning naphtha residue in the furnace 
instead of other fuel, which the Société Cockerill have 
fitted with success on several vessels, and among others 
upon one having engines like the pair exhibited at 
Brussels and now working on the Caspian Sea. This 
vessel is 250 ft. long, 36 ft. beam, 154 ft. depth of hold, 





and 10ft. draught of water with cargo on board. She 
has twin screws, with a pair of engines similar to that 








illustrated to each screw, The resultsof the use of the 
liquid fuel are said to have been very favourable. The 
petroleum is pumped into a tank above the boilers, 
whence it is led by a pipe to the front of the furnaces, 
into which it is thrown by a jet of steam, and in this 
finely divided state it is very inflammable. No smoke 
was produced, and the evaporative power of the fuel is 
said to have been about 25 per cent. greater than that of 
ordinary good coal. At the trials of this vessel (the 
Alexandre Gendre) a speed of 104 knots per hour was 
reached with only half the firesalight. — 


THIRD-CLASS CARRIAGE ; WESTERN 
RAILWAY OF FRANCE. 

We give on page 406 engravings of the body of a 
third-class carriage for the Western Railway of France, 
this carriage having a body of the same length as the 
second-class carriage which we described rather more 
than a year ago (vide pp. 169, 170 of our twenty-eighth 
volume), and being mounted on a similar underframe. 
The engravings call for but little explanation. The body, 
it will be noticed, is dividel into five compartments— 
instead of four as in the case of the second-class—each 
compartment accommodating ten passengers, so that 
there are fifty carried in all, The total length of the 
body outside is 22 ft. 3.3in., and its width 8 ft. 9.5 in., 
this great width enabling good seat room to be given. 
The height inside from floor to roof at the centre is 
6 ft. 4.2in. It will be noticed that the carriage is lit by 
the door windows only. 


AN ADAPTATION OF BESSEMER PLANT 
TO THE BASIC PROCESS.* 
By A. L. Houitxy, Memb. Inst. C.E., &. 

THE maintenance of refractory linings in Bessemer con- 
verters in such a way as to promote regular and maximum 
uction, has been the subject of more ting 
han any other feature of the Bessemer system, and it is 
before the American Society of Mechanica 

















* Paper read 
Engineers, November 4, 1880. 
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still the least perfect and satisfactory feature, quoenting 
haps the casting of steel. Linings are not only erod 
the mechani: action of the omg ay they are 
chemically decomposed by its various . The silica 
linings usually employed have, indeed, been so improved 
that an average of say 60 charges per 24 hours can be got 
out of a pair of converters, and the shifting of interchange- 
able converter bottoms (containing the tuyeres) is so rapid 
that it does not delay production ; but the repairing of the 
fixed lining just above the tuyeres, where both mechanical 
and chemical action are most severe, is frequently the cause 
of delay, and the operation rapidly performed between 
heats is tedious and costly. The accumulations of slag on 
other parts of the lining must also be quarried out, else the 
converter will become too small forthe charge. 

These are the conditions of maintaining silica linings ; 
but the difficulties are increased, probably about threefold, 
when the linings are made of lime, for the basic process. 
The basic process consists in removing phosphorus from 
the iron under treatment, by retaining the phosphorus 
oxidised by the blast, in a basic slag formed of say 20 per 
cent of lime added to the charge. An acid (silica) lining 
would vitiate the basic slag, and would also be rapidly 
destroyed by it. Lime containing some mage, and pro- 
duced by burning magnesian limestone (dolomite), is at 
present the only basic material successfully used for con- 
verter linings. It isusually made into bricks, which are hard- 
barned and bailt up with mortar of similar material to form 
the ae 

Basic bottoms and tuyeres stand ten to fifteen charges, 
nearly equalling acid bottoms, and they may be readily 
changed ; but basic linings, near the tuyeres, and also in 
other parts where abrasion is severe, wear rapidly and must 
be frequently repaired by cooling the converter and insert- 
ing new bricks, or patching in some suitable manner. The 
converter is thus put out of use for at least twenty-four 
hours—a very serious delay to production. From a wide 
observation the author feels safe in saying that a basic 
lining is rarely run above 60 charges without extensive 
repairs, and in some works repairs are made every time 
a bottom is set. With some irons there is also an accu- 
mulation of slag around the mouth of the converter ; its 
removal sometimes also causes delay. 

The output of a pair of converters in Europe averages 
about half that of a pair of converters of the same size in 
the United States, and is often less than half. The limited 
endurance of basic linings in Europe is therefore a less 
conspicuous defect than it is here, where one converter 
must make 25 or 30 charges in 24 hours, so that the repairs 
of basic linings as at present conducted would =. an 
American plant idle about half the time. This lelay 
is really as important in Europe as it is here; the greater 
the output from a given plant, the cheaper the product.* 
In order, therefore, that the basic process may come into 
extensive use, basic linings must 80 maintained that 
their output will nearly equal that of acid linings. 

There are two supeeuaiin conditions of improvement ; the 
one is to prolong the endurance of basic materials, so that 
their repairs can be made with little delay, while the con- 
verter is in position for use. There seems to be little or no 
progress or probability of immediate _—— in this direc- 
tion. The other is the rapid and complete removal of a 
worn lining and the replacement of a repairedone. A third 
system, seriously pro; , is to double or treble the entire 
converting plant. The only practicable way to replace a 
aw lining (which cannot be handled by itself) is to 
replace the vessel which contains it. The worn portions of 
the lining may thus be repaired at leisure, in another part 
of the works, rather than in position for use, where repairs 
would retard output. Mal 

An obvious way to replace an entire converter lining is to 
replace the entire converter. This system is already under 
construction in Europe. The method is also obvious— 
lifting the converter bodily out of its pillow-blocks, and 
pecan Na it to the repair shed by means of an overh 
traveller; then setting a i converter in place by the 
same means. Such a plant is doubtless cheaper than 
a duplicate plant, and its output should be materially 
greater than that of fixed converters. But the operation 
of changing an entire converter must be slow and tedious. 
When the arrangement is such that pillow-block caps are 
required, these must be loosened by unscrewing heavy nuts ; 
then they must be made fast to the crane chain, lifted, 
traversed, and set down. The blast pipe connexion must be 
broken, and possibly some platforms must be removed. Then 
the traveller is placed exactly centrally over the converter, 
ponderous chains are made fast, the mass is raised hig 
enough to clear surrounding parts, and drawn laterally to 
the repair shed; then the converter is placed centrally 
over its seat and lowered and steadied (as it swings 
from a chain) into its pillow-blocks. The repaired con- 
verter is raised, traversed, and set in place by repeating all 
these operations ; the blast connexion is then made, and 
the pillow-block caps are lifted, traversed, steadied into 
place, and screwed down. If the converter is removed in 
sections, transferring each section and making the refractory 
joints will occtpy much more time. The chimneys and the 
Openings in the side of the building must be high enough to 
make passage not only for the traveller but for the converter 
when lifted out of its seat, and for the chains that sustain 
it. Atraveller of the required power, height, and length 
is obviously a ponderous and costly structure, and to work 
with reasonable speed it must have independent steam power 
—the hydraulic system of the works cannot well reach it. 

The method of replacing the lining proposed by the author 
and shown in the engravings is removing only the shell of 


* The stat t ti made in England that the 
rapid production in America impairs wality of product, is 
but a cover for inadequate t. Steel is obviously no 
better because five hours i dof one are consumed in 
setting a vessel bottom, or because it may take twice as long 








in an English works to handle materials and product. 


ead | be well got to the other. 


h| blast. There should be plenty of spare gas 





the converter, lowering it ont of the trunnion ring easily 
and rapidly, by means of a simple lift and car, and re- 

lacing a repaired shell by the same means. No pillow- 
block , blast connexions, nor other surrounding parts 
are touched; a dozen cotters are knocked out, the shell is 
lowered and run straight back to the repair shed, the new 
shell is run in, lifted, and cottered on; this is all. The 
machinery and transference are on the general level, and 
not 40 ft. or more up in the air. The car may be moved by 
a small reversing engine or by a hydraulic capstan, by 
means of a wire rope and sheaves suitably arranged. The 
car runs against a stop, and the lift is perfectly vertical, 
so that the shell may be put in place by two rapid motions 
without the delay of adjustment. 

The lining may be heated before the shell is put in place, 
and bottoms (and tuyeres) may be separately removed, as 
at present, or they may be en away with the shell and 
repaired without removal from it. In the latter case, the 
shell must be placed in trunnions, in the repair shed, so 
that the bottom may be turned downward for repairs. But 
if the bottom is first removed, the shell need not be placed 
in trunnions in the repair shed ; the shell will stand mouth 
downward on the car, a position most favourable for 
repairing both the mouth and the lining about the tuyeres, 
which are the two places chiefly needing repairs. is is 
doubtless the better plan, and it saves the cost of supple- 
mentary trunnion rings and turning gear. The diagrams 
(see two-page engraving) show the converter hung so high 
above the general level that the bottom and tuyere-box 
can be hauled out, with the shell, under tke trunnion ring. 
In case the bottom is previously removed, the converter 
may be hang some 3 ft. lower. 

It has been remarked that in American works converter 
bottoms are changed so rapidly that one is always ready, 
even when tuyeres stand but eight or ten operations. 
Changing converter shells is much more rapid than chang- 
ing bottoms. The several operations of removal and trans- 
portation are the same, but the converter lining must be 
trimmed out to receive the new bottom, and a refractory 
joint must be made. The new shell has merely to be 
cottered on. 

The comparative cheapness of apparatus to change the 
shell, instead of the entire converter, is obvious. The two 
hydraulic lifts for removing the bottoms are made heavier 
and there are several cars of simple construction ; this is 
the entire extra apparatus. The increased cost of the con- 
verters is not important. In the other case the traveller 
with its engine and the standards and turning gear in the 
repair shed, and the trunnion rings and pinions (the chief 
cost of the converters) for each spare shell approach in 
expense that of a duplicate plant complete. 

But one objection has been raised, as far as the author is 
aware, to the plan pro , and that is the possibility of 
damage to the lift under the converter, in case the charge 
should burn through and fall upon it. To avuid such 
damage, the lift table may be sunk several inches below the 
pit level and covered with sand. It may be remarked that 
lifts under converters are used in nearly all the American 
works with satisfactory results. 

The engravings illustrate the construction and arrange- 
ment so fully that little explanation is required. The trun- 
nion ring (Figs. 1 to 4) is of cast iron with an inch wrought 
iron lining ; or it may better be a steel casting, which will 
not require a lining. There is a 2 in. annular space be- 
tween the trunnion ring and the converter shell, and the 
shell is prevented from shifting laterally by means of the 
wedges shown in Fig. 1. The car is raised by the lift to 
receive the shell; or the shell may be lowered by means 
of a fork on the lift passing through the car. 

This construction of converters has led the way to 
a general improvement in the design of the plant. The 
shells and bottoms may be run out laterally into the 
converting house, but the space here is insufficient for con- 
venient repairs, and the shells for one converter could not 
In order that there may be one 
common _ for repairs, and ample room both for spare 
shells and spare bottoms, they must be run out in rear of 
the converters as shown in Fig. 8. If blast furnace metal 
is brought directly to the converters, this rear s is not 
otherwise wanted, but if cupolas are placed there, as is 
usually the case, they must be so srranged that the shells 
can pass out under them. 

But the cupolas (excepting the spiegel cupolas) may best 
be — elsewhere; if there are blast h 
cupolas may be so arranged near them, as to atilise the 
same system of transportation, hoisting, blowing, and hot 
rom good 
furnaces to heat cupola blast. These are very important 
considerations, ing both cost of plant and economy 
of working. And judging from the experience at many 
works, the disadvantages of hanling fluid iron some 
thousands of feet in a railway ladle, are less than those due 
to crowding the melting department and its stock yard 
and appurtenances close behind the converters. Fluid iron 
is hauled from one to two miles* without chilling: it need 
usually be hauled but a few hundred feet; and the cost of 
the transporting plant and service should be about the 
same for the two systems. There are two important ad- 
vantages in the arrangement shown by the engravings. 

1. Placing only the spiegel cupolas, instead of the entire 
melting department, close behind the converting house, 
leaves its rear comparatively open to free ventilation, thus 
cooling not only the space around the converters, but also 
the casting pit. 

2. This arrangement provides ample room for the con- 
venient removal of slag, which in the basic process is very 
voluminous ; one long dumping car placed under both the 
converter and the ladle catches it all, and as the bottom of 
the pit is on the general level, the slag is neither handled 
aor 

* At the Barrow Works it is hauled two miles, at Ebbw 
Vale aome five miles. 





furnaces the |i 


ifted—the car is simply hauled out by the yard loco- | being 





Experts well know the cost and 
op and quenching slag in the pit 
e pit and then loading and 


motive and dumped. 
inconvenience of breaki 
and of lifting it out o' 
removing it. 

Iron may be got to the converters in a ladle, by various 
means. It may be hauled on the general level, to one or 
more hoists, and run into short spouts or directly into the 
converter mouths, or it may be drawn a a gradual incline 
or lifted by a hoist to an elevated railway near the con- 
verters, and thence tipped or tapped into t directly or 
through spouts. The short elevated railway as shown in 
the engravings has one conspicuous advantage—it is out of 
the way of all other apparatus and operations ; it does not 
cross railways, nor interfere with any transportation on 
the general level. This is an important feature when a 
charge is made every 20 to 30 minutes. The ladle may be 
run to the converter mouth* by various means, so as to tip 
directly into it, but the a of power to the trans- 

rtation is awkward and difficult, so that there is more or 
ess delay. As shown in the engravings, the ladle is drawn 
by a locomotive to short, steep spouts leading to the con- 
verters ; there is no lateral nor band movement and hence 
no delay. A spout leads to each converter, chiefly for the 
purpose of leaving the space between the converters (where 
the common spout is usually placed) quite free for the 
spiegel ladle. 

The spiegel cupolas and their appurtenances occupy so 
little room that they are placed, without interference with 
other apparatus, very near and above the converters. A 
railway ladle receives the spiegel from either cupola and 
tips it directly into the converter quickly and hence com- 
pletely by a short run and without hoisting or lateral move- 
ment. It may be weighed in transit if desired. The wide 

latform between the converters is at other times free for 
Coleging lime, scrap, or other materials to the converter 
mouths, and these materials are conveniently raised by the 
cupola hoist. 
he floor of the converting house is raised a few feet, so 
that the pit-bottom may be on the general level, for the 
convenient removal of slag, as before explained. The 
ground outside of the converting house slopes gradually to 
the general level ; this facilitates the removal of products, 


and also the drainage. 

The plant for repairing shells consists of two turntables, 
some short railways, and a shed, also some platforms, and 
a lift for materials. If bottoms are to be removed with the 
shells, there must also be mounted trunnion rings and 
turning gear, also a crane, in the shed; but, as before 
explained, this seems unnecessary. Room is shown for 
repairing four shells at a time, but the railways may be 
lengthened to accommodate more. The plant for repairing 
bottoms consists of short railways and turntables, a space 
for ramming bottoms under a shed, and the necessary ovens 
for drying them; also a crane which sets the bottoms 
ee on the oven cars. If tuyeres of ordinary size are 
used, fewer ovens are required ; if the bottom is all one 
tuyere, rammed around rods, it must be burned for two or 
three days, so that more and hotter ovens are necessary. 
The repairing department may obviously be arranged in 
other ways, to suit special cases. 

The average output of the American plant, having two 
6-ton to 7-ton silica-lined converters in one pit, is 100,000 
tons of ingots per year. It will doubtless appear that the 
_ under consideration should produce more with basic 

inings, because it has 10-ton converters, and means of 
keeping one of them in constant repair, so that the convert- 
ing operations may follow one another witkout interruption. 

Recapitulation.—1. The endurance of basic linings is 
so small that the ordinary system of repairs would reduce 
the output of an American plant about one-half. : 

2. The only adequate system of repairs, with existing 
basic refractory materials, is to remove and replace linings 
— by removing and replacing the vessels containing 

em. 

3. Changing converters, trunnions and all, requires very 
costly apparatus, and much labour and time in discon- 
necting parts, and in making the transference. 

4. Changing only the shells of converters (leaving the 
trunnions and their conhexions undisturbed) requires only 
cheap and simple apparatus; and the operation may be 
performed so quickly that basic linings will give the 
maximum output of acid linings. 

5. Leaving the building o in rear of the converters, 

tead of placing the melting d ment there, o- 
good ventilation and ample space for bottoms and shells 
- May Poe an oe — and a slag to ae me 

rom the pit. e cupolas (excepting the spiegel cupo 
may be placed elsewhere, pecially by adjacent blast fur- 
naces ; and melted metal may be transported thousands of 
feet without difficulty. 

6. Placing the pit bottom on the general level, allows 
slag to be hauled away directly, without rehandling or lift- 
ing. The elevation of the converting house floor thus pro- 
duced, facilitates the removal of products. 

7. The metal ladles are brought in behind and above the 
converters, and discharged by spouts, in order to avoid the 
delay of getting them to the converter mouths; and two 
spouts are used, so as to leave the space between the con- 
verters open for a short run of the spiegel ladle, and of 
lime and other solid materials to be pe mm 

8. The spiegel cupolas are placed near and above the 
converters, so that the metal may be run in quickly and 
completely, without vertical or lateral movement, by means 
of a ladle car. : 

9. The repairing plant is conveniently placed in rear of 
the converting house, but it may obviously be m in 
extent and position, to suit local circumstances. 








AUSTRALIAN TELEGRAPHY.—A new line of telegraph is 
ing built from Adelaide to Melbourne, and a cable is to 
be laid between Sturt’s Lighthouse, Island, and 
Kingscote. ake: =" ee 

~ # As at the works of Bolckow, Vaughan, and Co. 
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APTRED FOR THE BASIC PROCESS. 


R. A. L, HOLLEY, ENGINEER, NEW YORK. 


(For Description, see Page 408.) 





Fig. 7. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market opened 
dull last Thursday, but there was a aye and the 
closing prices showed no change from those of the previous 
day. In the forenoon business opened at 50s. 7d. cash, and 
improved to 50s. 11d. cash, and 51s. 2d. one month, the 
close being 50s. 11d. cash and 51s. lid. one month, and 
buyers offering 1d. per ton lower. The quotations during 
the afternoon ranged from 50s. 11d. cash to 50s. 9d. cash, 
and from 51s. to 50s. 1ld. one month, the market closed 
with buyers at 50s. 9d. cash and 50s. 11d. one month, and 
sellers asking 1d. more per ton. The market was very 
strong on Friday, being affected by rumoured buying for 
America, and prices advanced to the extent of 103d. per 
ton. On the week, however, prices closed 64d. per ton 
under those of the previous Friday. Business was done 
during the forenoon at from 50s. 10}d. to 51s. 44d. cash, 
and from 51s. to 51s. 6d. one month, the market closin 
with sellers at 50s. 14d. cash and 51s: 4d. one month, an 
buyers near. In the afternoon the quotations ranged from 
5is. 14d. to 51s. 8d. cash, and from 5ls. 4d. to 51s. 103d. 
one month. The market closed with at 51s. 8d. 
cash and 51s. 10}d. one month, and buyers 4d. per ton 
less. Monday’s pig iron market opened with business done 
at 51s. 3d. cash, but the price then declined to 50s. 11d. 
cash prompt. ‘Transactions also took place at 51s. 54d. to 
50s. 114d. one month, and at the close there were sellers at 
51s. cash and buyers near. There was a very steady 
market during the afternoon, but without much business 
being done. A few lots changed hands at 51s. and 51s. 1d. 
cash, and the market closed with buyers at the former price 
and sellers at the latter, so that there was a decline in 
prices to the extent of 73d. per ton from last week’s closing 
quotations. Yesterday’s warrant market showed a slight 
recovery at the opening, but prices subsequently gave way, 
the close, however, was lid. per ton over the close on the 
ing day. Business was done during the forenoon at 
om 51s. to 51s. 3d. cash, and from 51s. 3d. to 51s. 6d. one 
month, and at the close there were sellers at 51s. cash an1 
51s. 6d. one month, and buyers offering 1d. per ton less. 
In the afternoon from 5ls. 2d. to 51s. cash, and from 
51s. 4d. to 51s. 3d. one month, were the quotations, and the 
market closed with buyers at 51s. lid. cash and 51s. 4d. 
one month, and sellers holding out for 1d. per ton more. 
To-day’s market opened in the forenoon steady, 51s. 24d. 
cash, 51s. 5d. one month paid, receding to 51s. cash and 
51s. 3d. one month, returning to 51s. 2d. cash paid, and 
the close being sellers at 51s. 14d. cash and 51s. 4d. one 
month. The afternoon market was quiet, and business 
was done at 51s. 3d. to 51s. one month, and at 51s. to 
50s. 10}d. cash, and the market a ye with buyers at 
50s. 11d. and 51s. oae month, and selle 
higher. Of late there has been a good 
buying, not depending on — but the caprice of the 
operators. A very large amount of business has been done 
from day to day. Both depression and buoyancy have been 
felt, the fluctuations being very much the result of jobbing 


deal of speculative 


operations. There is practically little or no change in the 
condition of trade, and the statistics com unfavourably 
at all points—increased production (118 blast furnaces being 


in action as against 94 at the same date last year), 
diminished exports, and increased imports from England ; 
there is, however, a widely-spread belief that iron is a good 
commodity to have, and it is being purchased freely as a 
speculation. To meet the demand pig iron is again being 
rapidly pushed into the public warrant stores. Shipping 
iron has been quiet of late, and prices are generally easier 
than they were recently. The demand for the Continent 
has again fallen off, and the American orders continue to 
be of the most moderate character, so that at the moment 
there is at least little prospect of the shipments being 
increased. The home trade is still ina tifying state. 
Last week’s shipment of pig iron sandenhel te 7 

compared with 17,000 tons in the corresponding week of 
last year. Up till Saturday evening the stock of pig iron 
in the public warrant stores stood at 476,768 tons, the 
increase for the week being 1877 tons. 


The Clyde Engineering Trades.—Last Thursday even- 
ing, a meeting of delegates from the engineering shops on 
the Clyde was held in Glasgow, in connexion with the 
movement for an increase of w at present on foot. It 
was agreed that they should form themselves into an 
organisation to be called ‘‘The Glasgow and District 
Wages Committee,” and it was remitted to a sub-com- 
mittee to draw up a memorial to the employers demanding 
an advance of 10 per cent. The reports presented from 
the various works were all in favour of adopting this 
course. The memorial has since been prepared and issued 
to the employers. The following are given as the reasons 
for asking the advance of wages. ‘1st. During the 
autumn and winter of 1878-9 our wages were reduced 7} per 
cent., and in addition three hours were added to the work- 
ing week. 2nd. Trade has now revived, and is daily 
showing marked symptoms of improvement. With the 
revival of trade prices for shipbuilding and general engi- 
neering work have increased. 3rd. The workmen employed 
in the engineering trades are, when compared with other 
classes of skilled artisans, very poorly paid. If compared 
with their brethren in other competing ports, such as 
Hartlepool and Hull, and other places, they are paid from 
three to eight shillings per week less of wages. If the 
— on the Thames, Tyne, Wear, Tees, Humber, 
and Mersey, competing in the same markets (other thin 
being equal), are able to pay so much higher wages, surely 
the Clyde and district congiagen are able to pay at least 
equal rates of wages. We are convin that they only 
require their attention drawn to the matter to perceive the 
justice of our demand. We feel assured that you will 
give these reasons your earnest and full consideration when 
— this appeal. We are extremely desirous that the 
amicable relations which presently exist between employers 


rs ld. per ton|f 





®0q employed should be maintained, and we hope that 
Tade will on prospering and improving for the mutual 
benefit of the master and workman.’’ A reply is respect- 

fully requested on or before the 9th day of November. 


Harbour Improvements at Fraserburgh.—The Harbour 
Board of Fraserburgh have resolved to proceed without 
delay to execute improvements in deepening the harbour and 
widening the piers which had last year been contracted for 
at a cost of between 30,0007. and 40,000/.,, but not carried 
out by the contractor. 


Institution of Engineers and Shipbuilders in Scotland. 
—The opening address to the members of this Institution 
was delivered last night by the new president, Mr. J. L. K. 
Jamieson, and an in ting paper on hydraulic tools 
was subsequently read by Mr. Ralph H. Tweddell. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance than usual on ’Change at Middlesbrough. 
It was found that the stock in store at Messrs. Connal 
and Co.’s, at Middlesbrough, amounted to 110,023 tons, 
which was an increase of 2527 tons on the previous Tues- 
day. At Glasgow the stock stood at 477,068 tons. Com- 
paratively little business was done on ’Change. Daring 
the interval of the market days there had been some fluc- 
tuation in the prices of pig iron, but only to the extent of 
abont 3d. per ton, and yesterday, No. 3 Cleveland pig was 
again quoted 39s. 6d., which is the same for which 
it was sold a week ago. Although the total production of 
pig iron in this district is exceedingly large, the people 
engaged in the trade look forward confidently to a fair 
trade being done during the winter. 


The Ironmasters’ Returns.—This (Wednesday) after- 
noon the Cleveland Ironmasters’ Association, Middles- 
brough, have issued their returns. From these it appears 
that out of 166 blast furnaces in the north of England there 
are 118 in operation, 48 being idle. Last year at this time 
there were 165 blast furnaces, only 89 of which were in 
blast. There are two furnaces in course of erection. 


The Finished Iron Trade.—Throughout the district the 
finished iron trade continues active. The output at pre- 
sent is larger than it has been for several years. t 
year at this time most of the iron works on Teesside 
were idle and a great number of men were destitute. 
Now work is easily obtained and very few men are out of 
employment. Prices continue the same as those quoted 
last week. Ironfounders are better off for orders than 
they were but they are not booked far ahead. An order 
or 5000 tons of railway chairs and another for 1500 tons 
have just been secured by Stockton firms. 


Engineering and Shipbuilding.—Although the season 
is rapidly advancing the shipbuilders continue busy. Last 
week work was impeded by the bad weather. There are 
still plenty of orders on hand. In all the big centres of engi- 
neering, vor ew gem Stockton, the Hartlepools, Sunder- 
land, Gateshead, and Newcastle, there is a great deal of 
work on hand. 


The Coal and Coke Trades.—All kinds of fuel are in 
better request and prices are firmer. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sewage Schemes.—It is proposed by the Normanton 
local authorities to provide sewage works at a cost of about 
75001. The plans have been prepared by Mr. Reid, clerk 
and surveyor, and it is proposed to pay him 2} per cent. on 
the cost of the work for carrying out the same, thus — 
5 per cent., which an engineer specially engaged woul 
charge. The Whitwood authorities are pressing forward 
their drainage and local improvement schemes; Mr. 
Richardson, C.E., of Methley, being engaged to assist 
them. An additional sum of 60001. will be required for the 
completion of the sewage and water works. 


Improvements at Heaton—A Peculiar Question.—Major 
Tulloch, R.E., on bebalf of the Local Government Board, 
has held an inquiry at Heaton respecting an application by 
the Local Board there to borrow a sum of 1. for street 
improvements. The major said the application was a 

culiar one, because the money had already been spent. 

+ was no use saying the work was costly extravagant, 
because it had already been done, and the only solution of 
the difficulty was to Te a rate which would pay the cost 
or borrow the sum from Government, with repayments over 
20 years. The former course would be monstrously hard 
on the present ratepayers, as those who came after them 
ought to pay their share of the cost. Major Tulloch will 
report to Government. 


Opening of the Doncaster New Water Works.—These 
works, constructed by the Doncaster Corporation at Raven- 
field, at a cost of nearly 200,0001., were opened last week 
by the mayor. The works were commenced six years ago, 
and the whole would have been completed before now had 
it not been found necessary to take the puddle wall toa 
lower depth, owing to the treacherous nature of the rock. 
After certain ceremonies, Mr. B. 8S. Brundell, the 
engineer, handedthe mayor a key with which to open the 
works. The mayor then turned on the water, and in a 
speech co’ tulated the people on the completion of the 
scheme. he reservoir is calculated to hold sufficient 
water for the supply of Doncaster for 240 days, even 
though there be no rain. A public banquet to celebrate 
the event was afterwards held. 


} agoternente in Colne.—The Local Board of Colne 
intends during the next session of Parliament to apply for 
powers to purchase the water works, at an estima‘ 
of 13,500/., and for farther powers to eonstruct sewerage 








works, to make street improvements, and improve the town 
generally. 

Miners and Railway Charges.—The miners of South 
Yorkshire are holding meetings in the district to protest 
against the excessive railway cha made by the local 
railway companies. They say the high rates paid to the 
railway yo are rui the trade of the district, 
especially the coal trade, and they appear determined, 
through their unions, to support any measures which may 
break down the great monopoly. e agitation is being 
carried forward with vigour. 





NOTES FROM THE SOUTH-WEST. 
Gloucester and Birmingham Navigation.—The direc- 
tors of the Sharpness New Docks and Gloucester and 
Birmingham ae Company observe in their report : 
** There is a slight falling off in the revenue of the pe 
half-year, as com: with that of the correspon 

iod last year. This might naturally have been expec’ 
considering the extreme competition to which the port has 
been subjected by the ports at the mouth of the Bristol 
river. During the half-year the attention of the directors 
has been much given to the question of the shipments of 
Welsh coal from Sharpness. This coal would be brought 
over the Severn Bridge Railway, and the company would 
be, therefore, doubly interested in its export. The dis- 
tance of the collieries from the shipping port constitutes a 
great difficulty, but the directors will s no efforts to 
secure it. The balance of revenue on the -year is 51831. 
This has been carried to the reserve fand, which now 
amounts to 84661. From this the directors recommend the 
payment of a dividend of 1 cent. for the —— 
amounting to 45571. This will leave 39091. in the fund.” 


Newport Dock Company.—The report of the directors 
for the half-year ending June 30, 1880, shows a balance on 
the revenue account of 45821/., which, added to the balance 
brought forward on the general revenue account of 12,224/. 
makes the sum of 16,8261. standing to the credit of that 
account. The directors recommend the payment of 15001. 
on the first preference shares (being a -year’s dividend), 
and that the balance remaining, viz., 15,3261., be transferred 
as a loan to capital. The alterations and improvements in 
the working accommodation have been effected, and two 
additional movable hydraulic cranes for the convenience 
of the import trade have been ordered from Sir W. Arm- 
strong and Co. 


The Tredegar Works.—A new blast furnace—the fourth 
of its kind—has been blown in at these works, and is now 
in full operation. The furnaces are producing a large 
quantity of Tredegar pig. Attached to the furnaces are 
two of Cooper’s stoves, the first of similar construction 
introduced into the district. The old furnaces look like so 
—— when compared with the last new furnaces, 
which is one of the largest in South Wales. The new coke 
ovens are doing good work, and the coke is of the best 
quality. The automatic arrangements for filling the ovens 
and drawing the coke comprise many recent improvements, 
no manual labour being required from the time the coal 
reaches the bank until it is emptied into the trucks in the 
form of coke; and the coal is screened, washed, taken to 
the ovens, and withdrawn entirely by machinery. In the 
colliery department unusual activity prevails. 


Swansea.—The coal trade generally for the past week 
has been exceptionally dull. The exports show a falling 
off of nearly 4000 tons, as compared with the F cgay 
week. This must not be attributed to want of orders ; on 
the contrary, these are plentiful, but toa dearth of tonnage 
— to a long continuance of easterly winds and bad 
weather. Iron is a little firmer, but tin plates are weaker. 


Cardiff.—Orders for steam coals keep I plentiful, 
and some of the foreign markets exhibit a healthy activity. 
Prices show no change, nor is it to be cupested: they will 
do so. With regard to iron ore no change is to be reported ; 
the ideas of buyers, whether for or for contracts, 
continue very low, and their stocks being good, they are 
able to maintain an independent tone. The uncertain con- 
dition of the iron trade certainly does not tend to encourage 
poy speculations. Last week’s shipments comprised 
92,976 tons of coal, 1688 tons Of iron, 1860 tons of patent 
fuel, and 1871 tons of coke. The — comprised 6402 
= = iron ore from Bilbao, while other sources supplied 

ns. 


Newport.—Stems have been well supplied with orders 
during the past week. Under these circumstances it reed 
not be said that there is no tendency to a decline in prices ; 
on the contrary, firmness is the order of the day. In the 
iron trade there is a fair amount doing, and the local works 
are well occupied with iron and steel orders. It is reported 
that a large order for 35,000 tons of iron rails has been 
placed in South Wales. In iron ore transactions there is 
no change to report, and prices are still low. The total 
quantity of coal shipped last week was 17,568 tons, and of 
iron, &c., 1570 tons. The imports were 5305 tons of ore 
from Bilbao, and 3094 tons from other directions. 


The Aberdare Valley.—The new colliery near Mountain 
Ash is now doing work, and is turning out from 600 
tons to 700 tons of coal daily. From this colliery, and that 
of Harris’s Deep Navigation, fully 1000 tons per day are 
now turned out, and this fact sh be remembered when 
surprise is exp hat prices have not advanced. It is 
calculated that since the improvement has taken place in 
the iron trade fully 10,000 tons of coal per week have been 
thrown into the market over and above the full average of 
the best outputs on previous occasions. 


Puttman Caz Burtpine.—The new Pullman Car 
Works at Pullman, near Chicago, are being pushed forward 











cost | with great activity, and the place already looks like a large 


manufacturing town. 
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NOTICES OF MEETING. 

INSTITUTION OF CIVIL ENGINEERS. — Tuesday, November 9th, 
at 8 p.m., on “ Machinery for Steel Making by the Bessemer and 
the Siemens Processes,” by Benjamin Walker, M., Inst. O.E. 

THR SOCIETY OF TELEGRAPH ENGINEERs.—On Wednesday, 
November 10th, at 9 p.m., the first meeting of the winter session 
will take place at 4. Broad Sanctuary, Westminster. when the 
Ronalds Library will be opened, and the President will receive the 
members. 

PHysicaL SocreTY.—Saturday, November 13th, at 3 p.m., the fol- 
lowing communications will be made: ‘‘ On the Beats of Mistuned 
Consonances of the form /: 1," by R. H. M. Bosanquet. ‘ Note on 
Professor Exner’s paper on Contact Electricity,’ by Professors 
so and Perry. “On Action at a Distance,” by Walter R. 

rowne, 











The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQuIRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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PHOTOPHONIC RESEARCHES. 

In our issue of September 24th* we commented 
upon the beautiful experimental reasearches of 
FE rofessor Graham Bell and Mr. Sumner Tainter by 
which those gentlemen were led to the discovery of 
the transmission of articulate speech by means of an 


* See ENGINEERING, page 253 ante, 








undulatory beam of light panes from one station 
to the other, and this week we are enabled, through 
the courtesy of Professor Bell, to place before our 
readers illustrations of some of the apparatus 
employed in that most interesting investigation. 

‘Those of our readers who are familiar with the 
history of the telephone will remember that the dis- 
covery of the transmission of musical notes by 
means of electricity preceded by many years that of 
the transmission of articulate speech, and telephonic 
telegraphy was in use some considerable time before 
telephony was known, for it was not until the year 
1876 that Professor Graham Bell announced the 
latter, while the former was exhibited by Reis some 
sixteen years before. Similarly in the case of the 
Photophone, the earlier experiments of Professor 
Bell were directed to the transmission by meaus of 
light, of musical notes with the obvious intention of 
advancing one very important step in the direction 
of the transmission of articulate speech. We need 
not here repeat the train of reasoning by which 
Professor Bell was led to avail himself of the 
peculiar property of the substance selenium of alter- 
ing its electrical resistance under variations in the 
intensity of illumination falling upon it, the object 
of this article being rather to illustrate the apparatus 
employed than to follow the progress of the research, 
referring those of our readers who wish to recall the 
latter to Professor Bell’s paper, which we published 
in our issue of September 17,* and to our remarks 
upon it in the following number.t} 

In order to obtain a beam of light whose illumina- 
ting intensity at a distance could be directly con- 
trolled by, and bear a relation to, the sonorous vibra- 
tions constituting musical notes or articulate speech, 
Professor Bell interposed in the path of a beam of sun- 
light a screen consisting of two thin plates of metal, 
perforated with a number of fine slits, one of these 
plates being fixed while the other was attached to the 
centre of a diaphragm which could be thrown into 
vibration by the human voice, so that the motion of 
the diaphragm would cause the movable screen to 
slide backwards and forwards over the fixed plate, 
and, in so doing, alternately enlarge and contract the 
orifices through which the luminous beam was trans- 
mitted. The diagram, Fig. 1. will explain the 
principle, but it must be observed that the distance 
between the plates is gio 4 exaggerated in order 
to show their construction and general arrangement. 
Upon sounding « note into the mouthpiece C the 
diaphragm in front of it is thrown into vibration, 
carrying with it the perforated screen A which is 
seen at the back of the other which is marked B, 
It must be observed that the width of the slits 
as well as their distance apart are so determined 
with respect to the rigidity of the diaphragm, 
that at no position of its amplitude is the passage 
of the beam entirely closed, a certain amount of 
light being allowed to shine continuously upon the 
receiver, and the opening and contracting of the 
orifices of the screen merely vary its intensity, for, 
although a rapidly intermittent beam of light would 
by this means transmit musical notes, it would be 
powerless to convey even an ap roximation to the 
complications of articulate speech. Fig. 2 isa diagram 
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Fia. 2. 


of the whole arrangement by which this vibrating 
screen is employed to transmit an undulatory beam 
of light to the receiving ‘instrument, In this dia- 
gram, // is the vibrating diaphragm set into motion 
by sounds uttered into the mouthpiece, E, D is the 
compound grating screen, and S is the selenium 
receiver; at Lis placed a lens for the purpose of 
concentrating the undulatory beam upon the face of 
the receiving instrument which is in circuit with a 
battery P, and a pair of telephones at A. 

One of the most interesting collateral discoveries 
in connexion with the researches of Professor Bell 
and Mr. Tainter, is the discovery or rather 
invention of a method of construction of selenium 
cells, whereby the electrical resistance of the 
combination is reduced to a degree, which, in the 
absence of a description of the apparatus might have 





* See ENGINEERING, page 240 ante. 
t+ Ibid., page 253 ante. 








been regarded as incredible, as will be appreciated 
when we' state that previous to Professor Bell’s 
experiments the lowest resistance of a selenium 
cell in the dark which had ever been recorded was 
250,000 ohms—an amount which placed it alto. 
gether out of the range of practical application— 
and that Professor Bell and Mr. Tainter have suc- 
ceeded in constructing selenium cells whose electrical 
resistance, measured in the dark, was only 300 ohms. 
This highly valuable discovery has been brought 
about partly by employing exceedingly thin thick- 
nesses of selenium with large surfaces of contact for 
the electric current to traverse, aud partly by the 
employment of brass instead of platinum or iron for 
the metallic conductors. These latter metals have 
hitherto been employed on account of their want of 
affinity for the substance selenium in a state of 
fusion; but this very absence of affinity destroys 
the perfection of contact between the metallic con- 
ductors and the selenium, which, as Professor Bell 
has remarked, appears to behave towards them much 
in the same way as water to a greasy surface, and 
this, by diminishing the electrical surface-contacts, 
largely increases the total resistance of the combina- 
tion. Fig. 3 represents a cross section of one form of 
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selenium receiver devised by Professor Bell and his 
colleague, in which the front face is the sensitive 
portion, This instrument consists of two circular 
flat plates of brass A and B, the lower of which is 
furnished with a number of projecting brass pins 
ec, The upper plate, which is recessed below, 
as shown in the figure, is drilled with a number of 
countersunk holes corresponding to the pins of the 
lower plate, but of slightly larger diameter, so that 
when the plates are screwed together the tops of 
the pins are flush with the upper surface of the top 
plate, there being an annular conical space between 
each pin and the corresponding hole in the upper 
plate. All these annular spaces are then filled up 
with melted selenium, shown black in the figure, by 
making the plates hot and inverting them upon a sheet 
of glass upon which is spread a thin layer of selenium 
maintained in a state of fusion; the surfaceof theupper 
plate, as well as the ends of the pins, together with 
the selenium in the annular spaces is then faced off 
in a lathe, so as to present a flat continuous surface. 
At X and Y are two connecting screws, the former 
of which is connected with the upper plate, but 
insulated from the lower while the latter is in con- 
nexion with the upper plate alone; and, with the 
exception of the filling of selenium, the two plates 
are insulated from one another. From the con- 
struction which we have described it is clear that 
the only electrical connexion between X and Y is 
through the small rings of selenium which surround 
the ends of the pins. The object of countersinking the 
holes from the inside is to give to the selenium 
the form of a truncated cone, so that the minimum 
thickness of the selenium, and, therefore, the course 
of least electrical resistance, is close to the face of the 
upper plate. In this way Professor Bell has pro- 
duced a flat selenium cell which can be placed in the 
direct path of a beam of light, its sensitive surface 
being perpendicular to the direction of the beam in 
a manner precisely analogous to the position of the 
sensitive surface of a thermopile with regard to the 
direction of a beam of radiant heat. It is this form 
of selenium indicator which is employed in the 
experiment of which Fig. 2 is an ifiusteation, its 
position being shown in the diagram at S. 

Fig. 4 is a diagramatic sketch of the cylindrical 
form of selenium cell employed by Professor Bell 
(and to which we would suggest that the name 
Photopile might appropriately be given), in which the 
cylindrical surface is the portion which is sensitive 
tolight. This is the form of instrument adopted in 
the Photophone, the rays of undulatory light bein, 
thrown upon its cylindrical face by a paraboloida 
reflector, in whose focus it is placed. This beautiful 
little instrument consists of a number of circular 
discs of brass about two inches in diameter strung 
upon a rod passing through their common centre, 
and separated from one another by a similar 
series of discs of mica whose diameter is slightly 
smaller than that of the brass discs, so as to form 
with the latter (when the whole is built together as 
a cylinder) a number of grooves around its cylin- 
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drical surface. The discs are held firmly together 
by nuts and bolts passing through them, two of 
which are shown in the diagram, and which form 
the connecting screws for placing the instrument 
in circuit with a pair of telephones and a battery. 
Upon reference to Fig. 4 (which we would point 
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out is only a diagram explanatory of the arrange- 
ment of circuits, and does not pretend to repre- 
sent the construction of the instrument or the 
proportion of its parts) it will be seen that every 
alternate disc of brass is in metallic connexion with 
the upper bolt, but is insulated from the lower 
bolt, and vice versé. In other words, if all the brass 
discs were numbered consecutively from one end of 
the series to the other, all the discs marked with even 
numbers are connected to the lower bolt, and 
insulated from the upper, and all the «uneven 
numbered discs are in contact with the upper-bolt, 
but insulated from the lower. The grooves formed 
around the cylindrical surface are filled in with 
selenium by the following simple process: the 
cylinder is first heated to a temperature somewhat 
above that of the fusing point of selenium, and, while 
hot, a stick of selenium is rubbed over its surface, 
filling up the grooves and covering the edges of the 
brass discs. ‘The cylinder is then put in a lathe and 
the selenium is turned off until the edges of the 
brass discs are bared. Before being sensitive to 
light, however, the selenium has to be annealed by 
first heating it until signs of fusion begin to show 
themselves; when the heat is removed, the fused 
portions — and the selenium is thereby 
rendered both sensitive to light and a conductor of 
electricity. Professor Bell states in his paper that the 
whole process of annealing occupies only a few 
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minutes, Fig. 5 isa diagram in which the connexion 
of the brass discs with the external or telephonic cur- 
rentis more clearly shown. Here it will be seen 
that the discs numbered 1, 3, 5, 7, and so on, are 
connected to one terminal of the telephone T by 
the wire M, while the even discs 2, 4, 6, 8, &c., 
are in connexion with the other terminal through 


the wire N and battery B. Upon examination of the | P 


diagrams 4and 5, it will be seen that while thesurfaces 
of contact between the selenium rings and the brass 
discs are increased to a maximum by reason of their 
large diameter, which also insures a maximum 
of sensitive surface, the resistance of the whole 
photopile is reduced to a minimum, not only by the 
method of making the circuits as shown in Fig. 5, 
but by the large sectional area of conducting material 
resented by the annular form of the selenium. Pro- 
essor Bell informs us that he has experimented 
with an instrument in which the selenium filled only 
the spaces 1—2, 3—4, 5—6, &c. (Fig. 5), the 
intermediate spaces 2-3, 4—5, &c., being filled up 
by the mica discs having the same diameter as the 
brass, but it was found that moisture was apt to 
netrate into the laminated mica, thus diminishing 
its insulating property and thereby reducing the 
efficiency of the instrument. 
The cylindrical instrument which we have just 
described is the form of photopile adopted by Pro- 
fessor Beli in the receiving portion of the Photo- 








phone, which instrument we illustrate in Figs. 
6 and 7 on page 410, and which we have already 
described in a previous article,* the cylindrical 
sensitive surface lending itself more readily to receive 
the convergent rays of light reflected from the para- 
boloidal reflector. 

The transmitting instrument of the photophone 
is shown in Fig. 6, and consists of a long board 
mounted upon a firm support (with suitable adjust- 
ments for directing it, within certain limits, in both 
altitude and azimuth), to which are attached the 
various parts of the apparatus, O is the mouthpiece 
with its reflecting diaphragm D of silvered 
glass or mica, and M is the mirror by which a ray 
of light from the sun of any other powerful source 
of light may be projected on to the diaphragm D by 
the condensing lens L, below which is fixed another 
lens for the purpose of parallelising the beam after 
reflection from the silvered diaphragm, and project- 
ing it to the distant station, where it is received by 
the paraboloidal reflector of the receiving instrument 
shown in Fig. 7, in the focus of which is placed one 
of the cyliodrical photopiles such as we have 
described, and in circuit with the latter is placed 
a pair of telephones and a voltaic battery, which 
in Professor Bell’s experiments consisted of nine 
Leclanché cells. 

The general arrangement and disposition of the 
whole installation is clearly shown in the diagram 


\ \ 





Fia. 8. 


Fig. 8, in which the portion to the left of the figure is 
the transmitting apparatus, and that to the right the 
receiving instrument. The rays from the sun, or 
from whatever source of light is employed, after 
being reflected by the plane mirror M, are con- 
centrated upon the face of the reflecting diaphragm 
D by means of the lens L, and a small glass trough 
C containing a solution of alum is interposed in their 
path for the purpose of absorbing the heat rays 
which, by altering the figure of the diaphragm 
mirror and introducing other irregularities, might 
produce disturbing influences which are better 
eliminated. At Lg is placed a second lens for the 
purpose of either parallelising the rays and projecting 
them to the receiving apparatus, or of rendering them 
divergent according to the particular circumstances 
of the experiment. R is the paraboliodal reflector, in 
the focus of which and co-axial with it is placed the 
cylindrical photopile P, which is included in the 
circuit of a battery B and telephone T. When words 
are spoken into the mouthpiece O, the diaphragm D 
is thrown into vibration, becoming thereby alter- 
nately more or less convex and concave with con- 
tinually varying amplitudes of vibration, the effect 
of which is to confer upon the beam reflected from its 
surface a continually varying illuminating intensity 
and, as this undulatory beam is projected by the 
reflector R upon every portion of the sensitive 
surface of the cylindrical .photopile, the latter is in 
the best possible position to produce by its varying 
electrical resistance the maximum effect ia the tele- 
hone. 

Professor Bell has during the last few weeks been 
making a series of photophonic experiments in Paris, 
using the electric light as his source of illumination, 
and it is an interesting fact—although one which 
might have been expected from the results obtained 
in his earlier experiments—that the irregularities 
and vibrations, which are well-nigh inseparable from 
the light emitted by the electric arc, produce their 
effect in the telephone as an unceasing murmur, 
while at the same time articulate speech is heard 
superposed, as it were, upon the “voice” of the 
are, 

We do not know whether Professor Bell has made 
any experiments with any electric lamps using a 
rapidly alternating current, such as the Jablochkoff 
candle and several others; we would expect that such 
a source of illumination would produce a musical 
note in the photophonic telephone, without the aid 
of any interrupting apparatus, the pitch of which 
would depend upon the rapidity of the reversals of 


the current producing the light, and that such an 
arrangement might be employed for signalling pur- 
poses. It would also be highly interesting if future 
research should lead to the discovery of a means of 
varying the luminous intensity of the electric arc 
proportionately to the sonorous vibrations constitut- 
ing articulate speech, so that a telephone in circuit 
with a photopile exposed to its rays, would repro- 
duce the sound by which the light was in the first 
instance thrown into vibration. We should be 
inclined to think also that some very interesting 
results might be obtained by observing the effects 

roduced in a photophonic receiver when illuminated 
& a sensitive gas flame under the influence of 
sonorous vibration. 

Fig. 9, page 410, is a diagram illustrating the 
arrangement of apparatus with which Professor Bell 
has been lately working in Paris. L is the electric 
lamp the arc of which is in the focus of a paraboloidal 
silvered reflector M by which the divergent rays 
emanating from the arc are condensed and projected 
as a parallel beam to the reflecting diaphragm D 
by which a certain small proportion of them is 
reflected to the receiving instrament through a dis- 
tance of nearly fifty feet as shown in.the figure. From 
this diagram it will be seen that a very large pro- 
portion of the light projected by the lamp reflector 
does not fall upon the diaphragm at all, but, notwith- 
standing thisloss, most highly satisfactory results were 
obtained in the transmission of articulate speech, 
and Professor Bell is of opinion that effects equal to 
those obtained with sunlight would be produced by 
means of an electric lamp suitably arranged so as 
to utilise the whole of the light radiating from the 
arc. 

As we pointed out in our last article* one of the 
most extraordinary discoveries made by Professor 
Bell and Mr. Tainter in the course of their experi- 
ments is that sounds may be transmitted by means of 
light from one station to another without the employ. 
ment of the selenium photopile, or indeed of any 
electrical arrangement whatever; and that nearly 
all substances emit a sound when placed in the path 
of a beam of sonoriferous light, such, for instance, as 
is reflected from the vibrating diaphragm of the 
photophone in action, or as is produced by giving to 
the beam of light a rapidly intermittent character. 

Fig. 10, on page 410, shows the instrument em- 
ployed by Professor Bell and Mr. Sumner Tainter 
in investigating this most interesting phenomenon, 
as well as for projecting to a distance a rapidly 
intermittent beam of light. In this instrument rays 
of solar light are by the lens L condensed, after 
reflection from the surface of the mirror M, to a 
focus on the D disc in which is perforated an annular 
series of some forty holes, and which can be set into 
very rapid rotation by arrangements not shown in 
the figure. By this means a beam of light pro- 
jected by the lens L on to the tube T can be inter- 
rupted from a hundred to six hundred times in a 
secon, which corresponds to the rapidity of vibratiou 
of a musical note of high pitch. When such an inter- 
mittent beam is allowed to fall upon diaphragms of 
different substances placed at the end of the tube T, 
they, with doubtful exceptions, are thrown into 
vibration, and the corresponding note is heard in 
the hearing-tube. Professor Bell has, we under- 
stand, since found that it is not necessary to form 
the substance experimented uponfinto diaphragms, 
but that even when placed in a glass vessel to which 
a hearing-tube is attached, the sounds are emitted 
when the substances under investigation are placed 
in the path of a beam of intermittent light. 

When the hearing tube I is removed, the appa- 
ratus shown in Fig. 10 may be used as a transmitting 
instrument for the sending of photophonic signals 
on the Morse or any other prearranged system to a 
distant station. In this case, while the disc is in 
rapid rotation, a shutter operated by a key (shown 
in the figure) is made either to obstruct the light or 
to allow it to pass for longer and shorter periods of 
time corresponding to the dashes or dots in the 
Morse code. When the instrament is employed for 
this purpose a plano-convex lens is placed at C for 
parallelising the beam of intermittent light. 

In the course of a research, such as Protessor Bell 
and Mr. Tainter have been prosecuting, a great 
many suggestions for varying the phenomena or 
for producing the same phenomena by various 
means would naturally present themselves to the 
minds of the investigators, and Professor Bell states 
in his Boston lecture, that he, in conjunction with 
Mr. Tainter, had devised some fifty forms of appa- 





ratus for varying the intensity of a beam of light by 





* See ENGINEERING, page 253 ante. 
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the indirect action of sound. It would, however, be 
obviously: impossible in an. article dealing as this 
does with the general subject even to deal in detail 
with these various devices, but we cannot omit from 
notice the very ingenious arrangements, of which 
Fig. 11 is a diagram, for bringing about the variation 
of the intensity of a luminous beam by the applica- 
tion of Faraday’s discovery of the rotation of the 
plane of polarisation in a beam of light in its passage 
through a magnetised field. Referring to the 
diagram the rays of light emanating from a source of 
light F are parallelised by the lens L and projected 
tothe receiving photophone (not shown in the dia- 
gram), passing in their passage successively through 
a polarising N icol’s prism R, a hollow coil of insu- 





Fig. 11. 


lated wire B B, and an analysing Nicol’s prism R'. 
The coil BB is placed in circuit with a battery P 
and microphone M. The idea of this arrangement 
is that under the influence of sonorous vibrations the 
microphone, by varying the strength of the current 
transmitted through the coil B B, will so far vary 
the intensity of the magnetic field as to vary pro- 
portionately the illuminating intensity of the polarised 
beam in its passage through it, and thus to affect 
the Photophone at the distant station. There can 
be little doubt of the correctness of the theory of 
this most ingenious arrangement, but as the pheno- 
menon discovered by Faraday requires for its optical 
demonstration a magnetic field the intensity of which 
is far greater than could be sufficiently varied by 
the action of a microphone, we are inclined to fear 
that the variation of the illuminating power of the 
beam would be too slight to have any audible effect 
in the Photophone. 

Want of space prevents us on this occasion from 
describing in detail many of Professor Bell’s most 
interesting experiments, but we have said enough to 
show that the investigation which was inaugurated 
by Professor Graham Bell and Mr. Sumner Tainter, 
and which is now by them being carried on, is of 
the most interesting character, and opens up a field 
of physical and perhaps cosmical research more 
important and far-reaching than was thrown open 
to the world of science by Professor Bell’s earlier 
researches, which culminated in the production 
and perfecting of the electrical articulating tele- 
phone, and we have no hesitation in saying that 
the results accruing from the researches which form 
the subject of this article will make a conspicuous 
era in the history of physical science. 








ELECTRIC LIGHT COMPETITION AT 
GLASGOW. 


In two former articles we have given some general 
information and details as to the nature of the Exhi- 
bition of Lighting and Heating apres &c., held 
at Glasgow during the five weeks commencing on 
the 28th of September, and now brought to a close; 
and we have said something in regard to the trials 
of the various electric light systems that were 
already on the ground or about to put in an appear- 
ance. As the Franklin Institute Report upon electric 
lighting has become practically obsolete, in conse- 
quence of the development of so many new systems, 
the want of any reliable guide in the shape of fresh 
data bearing upon the subject bas now been long felt, 
and will be greatly appreciated by all physicists, as 
well as by the commercial world, 

Under these circumstances much interest has 
been excited in many circles by the prospect of 
having a series of exhaustive and reliable tests carried 
out in Glasgow in connexion with the Exhibition 
already referred to. The Executive Committee of 
the Philosophical Society of Glasgow, under whose 
auspices the Exhibition was held, had a task of no 
mean difficulty in bringing together a number of 
persons to act as jurors whose scientific attainments 
and position were of such an order as to render 
their award final, and their fiat unassailable. It is 


questionable if they could have selected a number of 
scientific men better fitted to fulfil the conditions of 
the case than those whose names we now give: 
Sir William Thomson, Dr. J, Hopkinson, Pro- 








fessor James Thomson, Mr. James T. Bottomley, 
Dr. Wallace, gas examiner for the city of Glasgow, 
Mr. St. John Vincent Day, and Mr. Mortimer 
Evans. 

There were four systems of electric lighting dis- 
layed in the Exhibition—the Mackenzie or Strode 
ght, the Lontin system, machine and lamps; the 
Crompton system, and the Brush system, or that of 
the Anglo-American Electric Light Company, The 
first-named, although on the ground at the opening 
of the Exhibition, and remaining till its close, was 
so very unsatisfactory in its performances that it 
would have been most difficult to keep it alight 
sufficiently long for the necessary tests to be made 
by the jurors. The Lontin dynamo machine and its 
accompanying four lights were also very early on 
the scene, and great expectations were entertained 
of it, by its — in England, Messrs. 
Latimer Clark, Muirhead, and Co, ose expecta- 
tions, however, failed to be realised in actual prac- 
tice during the four weeks or so that the machine 
was at work, and it will not be tested in competition 
with the others. It is somewhat surprising that a 
firm of engineers of such standing should have 
allowed their names to be connected with a system 
which had to be withdrawn from open competition ; 
and it is also much to be regretted that Dr, 
Siemens should not have had his appliances put 
to the test in this competition, he ire is really 
the only complete one of its class that has yet 
been attempted in this country. Messrs. R. E. 
Crompton and Co. were also early in attendance 
at the Exhibition, but with only a portion of 
their appliances; and the Brush Company were 
not present till about the middle of last month, 
soon after which, however, under the energetic 
and skilful superintendence of Mr, Montgomery, the 
managing director, the whole of the sixteen lights 
forming the speciality of their system were in full 
operation ; and the Exhibition Hall was eventually 
lighted up on such a scale as has perhaps never 
previously been seen in this country, no fewer than 
twenty-three lights being occasionally in a state of 
activity at one and the same time. Towards the 
close of the Exhibition, Messrs. Crompton and Co, 
submitted their exhibit to the test in a very exhaus- 
tive manner; but it was then found necessary to 
suspend the trials for some days. By the time that 
this issue of our journal comes under the notice of our 
readers these trlals will doubtless have been resumed 
if not actually completed, so far as the simple testing 
operations are concerned, We hope to be able to 
give in our next issue some definite information as 
to what the tests were, how they were carried out, 
and the comparative results so far as they may then 
be available. 








THE LATE SIR THOMAS BOUCH, C.E. 

Ir is with sincere regret that we have to announce 
the death of Sir Thomas Bouch, C.E., a gentleman 
who played a prominent part in railway engineer- 
ing in the northern part of the island during the 
better part of thirty years or so. Sir Thomas 
died last Saturday at Moffatt, where he had been 
staying for some time, along with his wife and 
daughter, for the benefit of his health. He had 
been ailing more or less for fully two years, 
and the excitement and great mental strain which 
he had to undergo in connexion with the Tay 
Bridge disaster of last December, and the subse- 
quent inquiry instituted by the Board of Trade 
in regard to that dire catastrophe, coupled with 
the worry involved in passing the Edinburgh Sub- 
urban Railway Bill last session, doubtless greatly 
added to the infirmity of body from which he had 
suffered so long. Considering the long time during 
which the deceased occupied a prominent position as 
a railway engineer, it will doubtless surprise many 
of our readers to learn that Sir Thomas Bouch at 
the time of his death was only in the fifty-eighth 
year of his age. He certainly looked very much 
older, even before he was overtaken in his pro- 
fessional career by the great calamity which throws 
such a dark shadow over his honoured name. 

Born at Thursby, near Carlisle, on the 22nd of 
February, 1822, the deceased was the son of a cap- 
tain in the merchant service. His first connexion 
with the profession of railway engineering began on 
the Lancaster and Carlisle Railway, which was con- 
structed by the eminent firm of Messrs, Lock and 
Errington, of London and Carlisle, and with whom 
young Bouch served his apprenticeship. He subse- 
quently occupied several appointments in the North 
of England, one of them being that of resident 





engineer over the Wear Valley Railway duriag its 
construction. Early in the year 1849 Mr. Bouch 
transferred his services to the northern side of the 
Tweed, where he almost ever afterwards prosecuted 
his labours. In that year he became the manager and 
engineer to the Edinburgh and Northern Railway, 
which afterwards became the Edinburgh, Perth, and 
Dundee Railway, and now forms an important por- 
tion of the North British Company's system. Having 
entered the service of the company, his mind was 
almost wholly occupied witn schemes for connecting 
the “‘ Kingdom of Fife” with the railway system of 
the ‘‘ outer world,” and affording a direct communi- 
cation through that country for the traffic between. 
Edinburgh, Glasgow, and the south, with the 
northern parts of Scotland, vid Dundee, Aberdeen, 
&c. ‘The “ floating railway” which he designed and 
carried into operation for the traffic across the Firths 
of Forth and Tay, was regarded with great favour 
for many years by his professional brethren, as also 
by the travelling public. . The arrangements which 
he devised for the landing-places on the two firths 
likewise gave great satisfaction, and contributed in 
the course of years to develop the traffic of the 
North British system to an enormous extent. 

Mr. Bouch retired from the direct service of the 
Edinburgh and Northern Railway Company in the 
course of two years or so, and started in Edinburgh 
on his own account as a civilengineer. He was not 
long settled in his well-known chambers before his 
skill and ern A as a railway engineer were in much 
request, chiefly on account of the fact that the 
modes of carrying out railway works which he 
adopted were much less expensive, though not less 
efficient than those with which other engineers had 
indentified their names, He resorted to steeper 
gradients than those generally in vogue at that 
time, and hence reduced the expenses of cutting 
and tunnelling. The result was that a great impetus 
was given to the construction of railways in Scot- 
land, and no person played a more prominent part 
in the development of the railway system than the 
deceased. One of his early works was the construction 
of the Peebles Railway, a line of 20 miles in length, 
and opened in the year 1855; and in rapid succession 
there followed from his busy mind a number of 
schemes which were carried out to a successful 
issue, such as the Kinross-shire Railway, 10} miles ; 
the Leven Railway, 6 miles; the Leslie Railway, 
5 miles; the Leadburn, Linton, and Dolphinton 
Railway, 10 miles, During the same and following 
decades he also carried out a number of other more 
or less important schemes in railway engineering in 
Scotland. Amongst them we may mention the 
Kirriemuir and Blairgowrie line, the Crieff Junction 
Railway, the Edinburgh, Loanhead, and Roslin 
Railway, the Penicuik Railway, the Crieff and 
Methven line, the St. Andrews line, the Glasgow 
and Coatbridge Railway, the Leith and Granton 
new connexions, and the Arbroath and Montrose 
Railway, 17 miles long, and now almost completed. 
There were also several important undertakings 
embraced in the Tay Bridge system. But it was 
not in Scotland alone that Mr. Bouch carried out 
bold railway undertakings. He likewise executed 
several most important works in the North of 
England, more especially the Cockermouth, Kes- 
wick, and Penrith Railway, 31 miles; the Eden 
Valley line, 22 miles; the South Durham and 
Lancashire Union Railway, 50 miles; the Darl- 
ington and Barnard Castle Railway, 20 miles; the 
Lancashire Union Railway, 25 miles; and he 
executed works of such first-class importance as the 
famous Deepdale Viaduct and the Beulah Viaduct, 
Mr. Bouch also ventured as far south as the county 
of Kent, where he constructed the Sevenoaks and 
Maidstone Railway, 20 miles in length; and some 
eleven or twelve years ago he brought forth a series 
of schemes for effecting a grand union of the Metro- 
politan Railways, but Mr. Fowler’s projects, rather 
than his, were eventually accepted. 

The great projects of Mr. Bouch’s professional 
life, were his bridges for crossing the Tay and 
Forth, but in consquence of the great disaster 
which overtook the former’ about ten months ago, 
both of those great engineering works have already 
had such an amount of publicity given to them 
that it is unnecessary to dwell upon either of them 
here. Some time after the completion of the Tay 
Bridge, Mr. Bouch had the honour of knighthood 
conferred upon him. Sir Thomas Bouch was mar- 
ried in the year 1853, and he has left a widow and 
a family of one son and two daughters, the former 
being now the resident engineer on the Montrose 
and Arbroath Railway. 
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NOTES. 


PARAFFINE AS A WOOD PRESERVER. 
A GERMAN chemist, Dr, Schal, has established the 
useful fact that wood impregnated with paraffine is 
preserved from rot, especially when employed in 
alizarine manufactures, where it is exposed to the 
decaying action of damp, acids, and alkaline lyes. 
Wooden vessels which become totally rotten in two 
months, last for two years when impregnated with 
araffine, The preparation of the wood is effected 
y drying it in warm air for three weeks, then 
steeping it in melted paraffine to which has been added 
some petroleum, ether, or sulphuret of carbon. In 
preparing this bath great care must, however, be 
exercised owing to the inflammability of its ingre- 
dients. To prevent the paraffine from escaping 
from the pores, the wood should be coated with 
oil varnish or soluble glass, washed after drying with 
diluted hydrochloric acid. The silicic acid thus 
formed clogs up the pores from the outside, and 
protects the paraffine from the action of water. 
Paraffine, melted with equal parts of linseed or 
rapeseed oil, is also, according to Dr, Schal, useful 
for coating iron vessels, which in chemical manu- 
factories are otherwise very liable to rust. 


Errects OF MAGNETISING IRON. 

The changes in the length of iron bars produced 
by magnetisation have often been the subject of 
investigation by experimenters, the latest results 
of note in this country being those of Sir William 
Thomson. An Italian pbysicist, Professor Righi, 
has recently studied the matter, and he has found 
that the act of magnetisation produces an increase 
of length in bars of iron or steel in the direction of 
magnetisation, but when the magnetising force ceases 
only a part of this elongation remains, and the part 
is greater or less in proportion to the coercitive force 
of the bars. The elongation is proportional to the 
square of the intensity of the current when it is not 
very great. A weaker magnetising force following 
a stronger one produces a shortening of the bar, but 
even total demagnetisation does not restore the bar 
to its original length. During reversal of the 

larity of the bar its length grovs momentarily 
ess and it oscillates in length. A bar or wire of 
iron contracts at the moment of closing the circuit 
and elongates again on opening the circuit, but not 
to the same extent as it contracted, a fact which 
indicates that transverse magnetism partly remains. 
Further, some iron bars show a tendency to take a 
spiral magnetisation, that is a magnetisation giving 
spiral lines of force around the bar. 

ComsBinina Harmonic VIBRATIONS. 


THE PHOTOPHONE. 
(For Description, see Page 407.) 





















mounted with reflectors, is well known to physicists, 
but a simpler mode has been devised by Mr. G. M. 
Hopkins, of America. All the materials needed for 
it are a box 24 in. a and two flat metal springs 
vs in. thick, 1 in. wide, and 24 in. long. The springs 
are secured along the sides of the box at diagonal 
corners by stout screws, a block of wood 1 in. thick 
and 4in. long being put between the end of the 
spring and box, to allow space for the vibration of 
the screw. ‘Upon the free end of each spring,” 
says the inventor, ‘‘ andin the plane of its vibration, 
is cemented a piece of thin cardboard, having a 
longitudinal slit 4 in. wide, parallel with the spring 
to which the card is oores The slits in the two 
cards intersect each other at right angles, forming 
at their intersection a clear aperture } in. square. 
The two cards are placed as near each other as pos- 
sible without touching. One of the springs carries 
an adjustable weight, the use of which is to change 
the period of vibration of the spring by placing it 
in different positions.” Now when the springs are 
ut in vibration the square aperture formed by the 
intersection of the slits moves so rapidly as to appear 
a band of light, and by the changing the periods 





Lissajou’s method of combining two harmonic 
vibrations by means of vibrating tuning - forks 


of one spring the band will execute a variety of 
figures. To project these figures on a screen it is 








only necessary to place a lamp in front of the slitted 
cards, and a lens between them and the screen 
behind. 


Tue MarineE EXuisition AT GLASGOW. 


A most interesting naval and marine engineering 
exhibition was inaugurated on Monday last at 
Glasgow, by a fashionable conversazione. Probably 
there never was a fuller and more varied display of 
models and appliances connected with naval archi- 
tecture and marine engineering than this which has 
been got together on the banks of the Clyde. The 
Lords of the Admiralty, the Science and Art 
Department, the Commissioners of Northern Light- 
houses, the Board of Trade, Lloyd’s Register, and 
various other public bodies, besides numerous 
private firms of engineers and shipbuilders through- 
out the country, have combined to make the exposi- 
tion a success, Three of the large rooms of the 
Corporation Galleries are fully ‘occupied with models 
connected with the navigation and the great ship- 
building industry. The first room is devoted to 
models of life-saving apparatus, lighthouses, and 
prismatic lights ; the second to ang proper, 
and is replete with model ships dating from the 
present time back to the days of England's wooden 
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walls. Among these are to be seen the Admiralty 
models of the Monarch, the Defence, the Glatton, 
and Devastation, as well as a transverse section of 
the Vanguam, a modern torpedo boat, and a minia- 
ture of the famdus Royal George, which was built in 
1756 and sunk at Spithead in 1782, when the brave 
Admiral Kempenfelt went down with ‘twice three 
hundred men.” Other interesting models, in a his- 
torical sense, are a full-rigged specimen of the 
Winchelsea, ey by the Admiralty in 1830 
to William IV., and a model of the Great Harry 
built in the reign of Henry VIII, 1514. There 
is also a finely-finished pattern of the Popoffka 
Novgorod, a Russian coast defence vessel designed 
by Admiral Popoff, the chief constructor of the 
Russian Navy. The latest ocean mail steamers, 
and such novelties in the way of marine construction 
as the Livadia and the Obelisk ship Cleopatra, are 
all represented by handsome models. In the third 
room there is a large assortment of marine engi- 
neering products, including works in cast and 
malleable steel sent by the Steel Company of Scot- 
land ; anchors, cables, and windlasses exhibited by 
Messrs. Parke and Ross, Tipton, and a working 
model of Arrol’s hydraulic rivetting machine. 


FLEXIBLE RAIL JOINTS, 


The earlier forms of fishplates used on our rail- 
ways afforded, as is well known, joints having a 
strength far below that of the solid rail, and as 
rolling stock became heavier and speeds higher, 
the trouble experienced with such joints led to 
multifarious attempts to improve them. The result 
has been the employment during recent years of 
deeper and heavier fishplates, some clipping the 
lower flange of the rails, some extending a consider- 
able distance below it, and others furnished with 
flanges projecting laterally, the object in all cases 








being to obtain a joint which—taking the reduced 
distance apart of the joint chairs into account— 
should have the same strength as other parts of 
the line. That this object has been fairly attained in 
many cases is undeniable, but with its attainment 
another fault has crept in, namely, excessive rigidity 
on each side of the point of actual junction of the 
rails, and in some instances this local excess of 
Fic.t. 











Fig .3.Section throughA A. 


rigidity has been found to produce shocks under 
passing traffic closely resembling those due to bad 
joints. Very little reflection is needed to show 
why this should be so. Approaching a joint, the 
line has first the stiffness due to the rail alone, 
then that due to the rail and fishplates combined, 
and then—at the actual junction—the stiffness 
due to the fishplates alone, these sudden changes 
of stiffness next following in reverse order. It 
was with a view of graduating these changes and 
approximating to a uniformity of stiffness as well 
as of strength, that Colonel Richard Long, of 
Chicago, designed a form of fish-joint which has 








lately been brought under our notice, and which 


has Jed us to these remarks. In this joint, two 
forms of which are illustrated in the annexed engrav- 
ing, the essential feature is that the thickness of the 
fishplates is varied as shown in Fig. 3, the ends of 
the plates being considerably thinner, and the centres 
as much thicker than the ordinary fishplates. The 
new fishplates are in some cases made plain as in 
Fig. 1, and in others formed to clip the rail as 
in Fig. 2, according to circumstances, the essential 
feature in such case, however, being as we have 
said, the graduated variation in thickness, which 
avoids the sudden accession of stiffness at the point 
where the fishplates and rail act together and a 
co. onding sudden loss of stiffness where the 
plates have to act alone. As the strength of a 
chain is measured by that of its weakest link, so 
that of a fish-joint is measured by that at the actual 
point of junction of the rails; and thus with the 
graduations of thickness adopted by Colonel Long a 
considerable reduction in the weight of fishplates 
can be effected for a given strength at the point of 
actual junction. The variation in thickness of 
Colonel Long’s wear] is not so great as to 
necessitate two lengths of bolts, and altogether we 
regard the joint as a most important improvement 
in permanent way construction. In the United 
States, where the joint is known as the ‘‘ Samson,” 
Colonel Long’s fishplates are being rolled by Messrs. 
Sellers, Fowler, and Co., of Chicago, who put up 
special works for their production in 1878, and 
who last year turned out about one million of these 

lates. In this country the joint is being introduced 
by Mr. Alfred A. Dixon, of 24, Queen Victoria- 
street, E.C., and as the plates are easily rolled and 
the use of the joints involves no disturbance of 
existing arrangements, we expect that they will 
meet with much favour. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 1, 1880, 

In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. 

Nos. 

pind on Ae ta ABBR ATED TITLES, &. 
ates. ‘ 

Oct. 26 

4357 | J. Moore, Halifax, | Manufacture of bags, sacks, bed 

orks, ticking, and other like receptacles. 

4358 | W. Hewitt, Trenton, | Apparatus and process for anneal- 

N.J., U.S.A. ing iron and steel wire. (Com- 
plete Specification deposited), 

4359 | W. Hewitt, Trenton, | Apparatus for cleaning iron wire, 

NJ., U.8.A, and collecting waste h n 
gas incident to said process. (Com- 
plete Specification deposited.) 

4360 | N. Schnorrenberg, | Process or method of printing and 

London. colouring photographs on glass. 
W. Griine, Berlin. 

4561 | J. ©. Johnson, Wed- | Machinery for welding gas, steam, 

nesbury. and water-pipe fittings. 

4362 | J. Wallace, Glas- | Potato diggers. 

gow. 
4363 | H. J. Haddan, West- | Suspenders and braces. 7. 0. Potter, | 
minster. joston, Mass., U.S.A, 
4364 | A. W. L. Reddie, Lon- | Machine for cutting paper, card- | 
on. board, cloth, &c. J. A. H. Meyer, | 
Dresden, Saxony. | 

4365 | W. T. Buse, West- | Construction of domestic baths. | 

minster. 

4366 | J. Amson, Birming- | Draught preventers and regulators, | 

ham. and water bars. 

4367 | F. Ryland, West Brom-| Wrought-iron tubular handles and | 

wich, Staffordshire. method of fastening same on to | 
av and other hollow ware | 

4368 | H. H. Lake, London. | Apparatus for holding cartridges, | 
and for supplying same to ma- | 
chine guns and other firearms. 
£. G. Parkhust, Hartford, Conn., 
U.S.A. (Complete specification 
deposited). 

4369 | W.R. Lake, London. | Manufacture of horseshoes, J. D. 
Billings, New York, U.S.A. 

4370 | J. W. Holland, London.| Water - closets, lavatories, and 
urinals, partly applicable gene- 
rally for trapping inlets to drains 
and sewers. 

4371 | G. D.Bishopp, London. | Locomotive and traction engines 
worked by compressed air or other 
elastic fluid under high pressure. 

4372 | R. Punshon, Brighton.| Permanent way of railways. 

4378 | J.N. ee Sunder-| Steering apparatus. 

4374 | 8 Ogden, Manchester, | Manufacture of table-cloths or 

and J. Western, | covers, also applicable to toilet 

Oct. 27 caster. covers, &c, 

4575 | P. palmer, Scarisbrick, Cagienere Ses for burning bricks, 

4376 | D. — 7) West- | Permanent way of railways. 

4317 | J.T. Parlour, London, | Facilitating repairs of dock walls, 
ships, &c., boring and carrying on 
other operations under water, such 
as submerged bodies, and 
apparatus therefor. 











Nos. 
: NAMES. &c., OF 
i ‘APPLICANTS, ABBREVIATED TITLES, &c. 

Oct.26 

4378 |G. Pace, Valetta, | Construction and working of multi- 
Malta. tubular 

4379 | G. and J. Weir, Glas- | Detecting and peoventing corrosion 
gow. in steam ers and con- 

ae therewith and apparatus 
or. 

4380 | J.C. Mewburn, Lon- | Moulding, Porking, and uniting 
don. amber, F. J. Kaldenberg, New 

York, U.S.A, 

4881 | W. Forsyth, Worcester.| Composition or cement for filling in 
le or other recessed work in 
marble, stone, &., — 
= for cementing ma to- 
gether, : 

4382 | M. Travers, London. | Obtaining and applying motive 

er. 

4383 | P.W.G. Nunn, Bourne- Abdominal belts for prevention or 
mouth, Hants. alleviation of sea-sickness. 

4384 | B. J.B, Mills, London. Belf-levelling tables, cattle pens, &0., 

for use on shipboard. /, /’. Dobson, 
Boston, Mass., U.S.A. 
4385 | C. Dickenson and J. | Filter press. 
W. Robson, Surrey. 

4386 | J. R. Dry, London. Cowl. 

4387 | J. Hinks, T. pe, Fastenings for cravats and neck- 
and F. R. er, ties. 

Birmingham, 

4388 | P.M. Justice, London. | Combined adjustable seats and 
school-desks, A. Z. J. Damman 
and A, Cassard, Brussels. 

4389 | A, M. Clark, London. | Dredger or castor for table and other 
use, A. C. Dominique, Pochez, St, 
Amand les Eaux (Nord), France, 

4390 | A. M. Clark, London. Bavelepe letter paper. £. Clément, 

‘aris, 

4391 | P. Jensen, London. Means for measuring the amount of 
electrical current flowing h 
a circuit. 7, A. Edison, Menlo 
Park, N.J., U.S.A, 

4302 | W. Mather, Salford. | Friction coupling or clutch for driv- 
ing chee Ww eys, &, 

4893 | W. R. Lake, London, | Electric lighting apparatus. i/. S. 
cane Brooklyn, New York, 

4394 | W. Ambler, Bradford, | Machinery employed in the manu- 
Yorks. facture of spool tubes. 

4395 | C. A. Brodribb, Hast- | Gas stoves. 

| Oct.28) — ings. 

4396 | A. C. Herts, London. it sweepers. 

4397 | W. Dawes, Leeds, & A. | Packing cases for the conveyance of 
H. Dawes, pareey, pictures, frames, &¢, 

4398 | J. C. ——. Black- | Gas motor engines. 

C., 
brand, and T 
E. Holland, - 
chester. ; 

4399 | F. Jackson,and E.R. | Instruments for use in packing 
Austin, Manchester. ent way of railways. 

4400 | T. Holliday, Hudders- | Ob various colours on cotton 
field. and other textile fibre. 

4401 | A.C. Uljee, po Teg, Manufacture of wheels for use on 
temporarily of - railways and tramways, 
Cleminson, West- 
minster. 

4402 | C. Morfit, London. Consolidating extract of malt. 


























Nos. 
NAMES, &c, 
pant! oF APPLICANTS, ABBREVIATED TITLES, &c. 
vii G. G. Cave, Dowlais, | A tus for mashing malt 
. G. Cave, , | Ap us for malt or 
Glamorgan. other 7 ae ingredien' _— for 
ea 0. 
4404 | G. Browning and §, | Sewing machine — applicable 
Mort, Glasgow. to other sewing machines. 
4405 | T, Holliday, Hudders- | Utilising residuary products ob- 
field. tained when prod colours on 
cotton and other textile fibre. 
4406 | F. and A. Craven, | Apparatus for s or t 
Bradford, Yorks. su 0e8. 
4407 | J. Aapphrye, Barrow-| Boilers for geuerating steam. 
-Furness. 
4408 | G.W. von Nawrocki, | Photometers. W. S. Limbeck Lan- 
. gendreer, Germany. 
4409 | T. pevide and 0. Weiss,| Screens for indoor and outdoor use. 
over. 
4410 | J. A. Bennett, Staly- | Construction of yarn winding 
4411 | U. Brome ¢., ‘Crowe Cisterns or flushing apparatus fi 
, , G. , ‘or 
one . James, wwater-olosete, urinals 6c. 
ester. 
4412 | A.J. Boult, London, Breech] firearms, iH. R. 
plete meatio - York, <r (Com- 
ete Specification " 
4413 | E. 0. Day, Surrey. meeins bottle for infants aad in- 
valids, 
4414 | C. D. Saunders, J. F. | Stud f for ents. 
H.Shepherd, and L, san enenee: 
Saunders, London, . 
4415 | H. J. West, Brixton, | Stoppers for giass or other bottles 
Surrey. or vessels for containing aerated 
water, &c., and method of attach- 
Oct. 99 ing same, 
4416 | E. Whalley, Manches-| Machinery for doubl winding, 
ter, and J. H. Scott, | and lies seer “we 
4417 | 0. Winkler, Freiberg. | Absorbing and utilising acid gasos 
Saxony. and fumes, more particularly 
phurous acid fumes, and means 
therefor. 
4418 | W. Balch, Groen~ | Saving life at sea, &o. 
ch. 
4419 M. Benson, London. Gas engines. A. K. Rider, Walden, 
Orange County, New York. 
4420 | A, and C. H. Rothwell, | Weavingreversible fabrics, 
4421 | @. Wi son, Man- | Prime movers. 
r. 
4422 | H. Rankin, London, maohinery, 
4423 J. — White- poren for tobacoo, 
ven, 
4424 J. Crichton, R.Crich- | Construction of val 
ton, and P, Chell, steam and other agne 4 
| _ Manchester. 
4425 | J. Chase, Orange, Mass.| Manufacture and adaptation of pulp 
WA. fem woody or other analogous 
4426 | J. A. Timmis, West- Bearing springs, 
r. 
4427 | P. F. Rossini, W. Snell, Cases, frames, or books for exhiti= 
} oes. J. r, | tion of photographs. 
4428 | J. H. Johnson, London.| Electric lamps. A. Berjot, Paris, 
4499 | B. Talbot, Wellington,| Machinery for coiling and brindling 
Salop. ue, teal, and other metallio sods 
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| 
Hos NAMES, £0 
and OF APPLICANTS ABBREVIATED TITLES, &c. 
Oct. 29 
4430 | 8. Keats, Leeds, and | Sewing machines. 
é. Keats, London. | 
4431 | J.8 ; Willams, Brierley| Stands or frames.for liquor and/| 
ll, Stafford. other bottles and vessels. 
4432 Hillman, Veloci 
ventry 
Oct. 30 
4433 | B.J. B. Mills, London. | Converting refuse and infectious) 
ge eA into and other | 
useful produc om ap 
employed therein. eee on 
T. Anthony, _~ ty 
4434 1¥. Poste, 3 Brooklyn, | Telegraphic recording apparatus. | 
ew | 
4485 0. M. Weatmacott, for apartments, ap-| 
Westminste: licable for ) and 
‘or heating other apartments be-| 
sides that in — it is Pm 
4 public build- 
4436 | I. Bradshaw, Preston, | Looms for weaving. 
0. 
4487 | W. Eyre, Sheffield. Manufacture of buffer-boxes and 
ungers. | 
J. R. Leaver, Swansea. | Manufacture of artificial fuel. 
4439 | R. Holliday, Crewe, of violins and other instru-| 
Chester. ments played with a bow. Partly | 
@ communication ag abroad by | 
aaseaas for Seon 
4440 | W. Parker, Catford | Apparatus for tag the supply 
1 Geaen ‘Kent and of steam to steam e 
— ‘Goole, 
4441 | F. Kir a seenen. Alarm and indicating apparatus for 
Bristol. — , tanks, venti- 
4442 | J. Kinley, Bolton, | Construction of brushmakers’ shears, 
Lane. and method of and apparatus 
for sh ar 
4443 | A. Muir, Manchester. ou reamers, et 
ontine, and "other tools — 
urning, planing, sha; 
, and slotting Pm al 
4444 | H.H. Lake, London. Elec hting apparatus. F. 
W. Pelton Boston, Mass., U.S.A. | 
4445 | J. B. Ball, Putney, | Apparatus for consuming smoke and 
Surrey. saving fuel. 
4446 | R. H. Ridout, London. yy for denoting o ame by| 
e or 
—<- y oils, low, wWax,| 
pe stearine, or compounds 
4447 | T. F. Best, Birming- | Velocipedes. 
4448 | B. R. Hollands, Stoke | Fire grates. 
Ne , Middle- 
sex. 
x A. 3. Langley, Lon- | Railway buffer stops. 
ov. on. 
V. Lesage, Paris. Process in unhairing or depilating 
skins. &. Chesnay, Paris. 
4451 | F. J. Bramwell, West- | Purifying products of combustion 
minster. from domestic and other fires and 
ap tus therefor. 
4452 | A. P. Hansen, Ham- | W ies inotrements. 
burg, Germany. 
A. Rousseau, B Tar inhaling cigar, also applicable 
for inhaling other substances. 
J, A. Thompson, Lon- | Applying the condensing or com- 
don. pound system to locomotives, 
mill, and other steam engines. | 
N. Stick a Construction and ,propelaion of | 
smith, Middlesex. and other s 
A.G@. Duncan, London. | Holders for cmbreiéery, lace, and | 
other trimmings. ZL. Reichenbach, | 
St. Gall, Switzerland, | 
4457 | H. Skerrett, Spark- | Manufacture of certain parts of the | 
brook, Worcester. furniture of umbrellas and 
sols, and tools, and mac ery | 
erefor. 
4458 | R. R. Gubbins, New | Manufacture of metal wheels and 
Cross, Surrey. pulleys, and ap tus therefor. | 
4459 | W. A. Barlow, London.) Manufacture of felted thread and} 
therefor. A. Mon-| 
chablon, Paris, 
4460 | L.O. Michael, Bristol. | Velocipedes. 
4461 | A. M. Clark, k, London. | Steam and other engines and me- 
chanism for converting or trans- | 
mitting motion or we 4 
ressure. A, Johnson, 
LSA, 
4462 | H. H. Lake, London. Coupling | 9p for railwa 
01 68. am ee. F Waylan 
Michigan, U.SA 
4463 | W. Renney, London. | Anti-fouling and preservative com- 
— for ships’ bottoms = 
her submerged structures. 























GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


























INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
No, Name. No. Name. No. Name, 
4300 | Smith. 4345 Vaughan and] 4354 | Fairman, 
4320 | Haddan | Clark. 4358 | Hewitt. 
(Brewster).] 4352 , Lake (De 4359 | Hewitt. 
4325 Vergne andj 4368 | Lake (Park- 
(White and Mixer). hurst). 
Deacon.) 








NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, November 19, 1880. 


























No. Name. No. Name. No. Name. 

3671 | Nadal. 4119 | Haddan 4149 | VonNawrocki 

8749 | Wilkinson, (Peters and (Kohler). 

3977 | Thompson Wiegand). | 4151 | Allibert, 
(Desguin et] 4121 | Macvitie. 4153 | Gossage, 
Vie.). 4123 | Nicholson, 4155 | Haddan 

4101 | Lufkin. 4125 | Mathewson (Pittler). 

4103 | Crossley. Tidey, 4159 | Kesseler 

4105 | Bannehr. 4127 | Michaélis. (Henniges). 

4107 | Mewburn 4129 | Lake (Blake)j 4161 | Lake (Fork- 
(Rogers, 4131 | Reddie(Fryer)} nail). 
Page, andj 4133 | Rae. 4163 | Crokae rt, 
Adams). 4135 | Morgan- 4165 | Hartnell 

4109 | Noble. Brown (Stones'reet) 

4111 | Beadle. (Richardson)} 4167 ates, 

4113 | Brewer (Win-] 4137 | Iiston. 4169 | Wirth (Seck) 
terhalter), | 4159 | Nutter. 4171 | Barlow 

4117 | Perkins andj 4143 | H. and F. C. (Pfeiffer & 
Flannery. Cockey, Offroy). 

4147 | Nicholls, 4173 ‘iles. 





























Nos. | gy tee Acirg, | ABBREVIATED TITLES, &0. |Dates. 
June 
2546 | 8. Redhouse, Ni Means of fi a basis for | 23 
mee, Muadie- executing em od or 
ornamental wor: 
2553 | H. ° Boyd, a J Means of propulsion of steam 
ampton, T. vessels and apparatus 
1  m therefor. 
head, and W. 
Hooley, South- 
ampton. 
2574 | W. E. Carter, Lon- sr for LJ bottled | 24 
2591 | H 7 Lawson, Co- annua of velocipedes, | 25 
ntry. and — mnected 
there 
2593 | R. Phelps, Birming- and like 
ham. ee as “ slides or 
2599 | J. Chidle x -— Hydrants and stand - pipes, | 
doen, partly a to | 
analogous p 
2617 | J. ¢. Wilson, Man- | Street, railway 26 
cheetes. other lamps or lanterns, | 
aemere. WwW. J. Brewer, 
2622 ¥- Wyte Whitby. p= for ding tools. 
2628 Poti Mantelet, | Ap tus for shearing horses, | 28 
eep, 
2683 | G. M. r“Gruikshank, and ap tus for 
Glasgow. a idly dra metals 
wire, C. Roy, St, Dizier, 
, Marne, France. 
2637 | W.R. Lake, London. | Corsets or Stays. M. X. Bor- 
tree. Jackson, Mich., U.S.A. 
2647 | W. and D. A. Q Rackets or bats used in play- | 29 
gin, Li ing tennis and similar 
and R, A. Sloan, games. 
Birkenhead 
2648 | M. W. Hilles, - | Construction of railway car- 
don. Tiages. 
2651 | F. Wich, London. Scissors. P. D. Hartkopf, 
Solingen, Prussia. 
2681 | W. R. Lake, Lon- | Manufacture of Yarn. J.| 30 
don. Riessberger, Vienna, 
2700 | 8. Wilkes, Sedgley, | Construction of metal gates, July 1 
Staffordshire, hurdles, , fencing, 
tree guards, verandahs, 
balconies, &c. 
2735 | T. pectine, Hitchin, Aqgenstes is for separating 3 
ord, and 8. di 
p +E, - | substances. 
bridgeshire. 
2742 |G. D. Terry, London. | Machines for making certain 5 
kinds of casks or barrels. 
2764 | G.G. Andre, Dork- | Electric lamps. 6 
ing, Surrey. 
2823 | R. Spear, London. Penholders., 9 
2910 | W. Lloyd Wise, | Umbrellas. La Société Meurgey| 14 
Westminster. et Cie., Paris, 
2943 | R. Auerbach, Lon- | Manufacture of an improved | 16 
don. fibrous material to be used 
as & substitute for whale- 
bone, also pa to fibres | 
for and brooms. ug. 
$342 | T._B. Gibbs, Stoke | Absorbent “and deodorising | 17 
Ne > proces for } Bt 
3745 | P. M. Justice, Lon- and| 1 
don. and 14 A. 
we =A and W. T. Cole- 
man, San Francisco, Cali- 
ws Sornia, U.S.A. 
2% & tfoot, ting apparatus. Oct. 6 
Dartford, Kent. 
4325 |W. E.Gedge, London, | Fastening the tubesof surface | 23 
condensers and means there- 
for. C. B. White and W, 
Deacon, San Francisco, Cali- 
Sornia, U.S.A. 
II,— Time for entering Opposition expires Tuesday, November 23, 1880. 
| June 
2623 | D. Marcon, Man- | Manufacture of pile fabrics, | 28 
| chester, and method of, and means 
for weaving and cutting 
same. 
2624 J. eretéon, Beet Producing elastic force for 
Hill, Ken motive power or other 
» preventing boiler 
osions, and machinery 
for utilising force when re- 
| quired. 
2625 | W. and sone 3 W, Ber Spirit bottle and other frames. 
e 
2626 | W Star Staniforth, Shef-} Stands for bottles and other 
2631 | W. Ho and A. B a. 
| W. H. and A. B, e ecom c 
Hodge and J. J, inorganic su ces, 
Field- chiefly designed for the 
gate-street, Mid- manufacture of s , and 
dlesex. for the treatment 
bodies or compounds to eli- 
minate the salts, acids, or 
bases contained therein, and 
to obtain new products or 














2646 


2696 


2702 


2717 
2718 


2729 


2730 


2750 


2756 


2760 


2763 
2793 


2814 
2822 


2890 


2911 


2919 


2955 


3014 


8027 


$318 


3343 


3811 





J. Wetter, West- 
minster. 


J. AW. browns a 
G. v Davey, nat. 
ing, Essex. 


G. Jones, Camber- 
well, Surrey. 


H. Booth, Edin- 
burgh. 


E. A. Kirby, Kelsey 
Park, Kent. 


G, Liedman and C. 
Berlin. 
C. Moseley, W. F. 
Bot ey, and 
W.E. Heys, Man- 
chester. 
J. Hastie, Greenock. 
A. M. Clark, London. 
G. Jones, Camber- 
well, Surrey. 
Buchanan and 
¥. ie Keay, Lon- 


L. Ten, Paris. 


J. Wetter, West- 
minster. 


H.J. — West- 
minster 


P. F. Aerts, Brus- 
sels. 

J. Jones, Swansea. 

W. Brierley, Hali- 
fax, York. 

Comte c. de Bruc, 

H.J.  — West- 


minster. 
W. Brierley, Hali- 


fax, York. 


F. Wirth, Frank- 
fort-on-the-Main, 
Germany. 

M. Wiberg, Stock- 
holm. 


C. Wittenstrom, 
Stockholm. 


W.R. Lake, London..- 


J. Duke, Totnes, 
Tevon. 
H.J. Haddan, West- 


minster. 
A.M, Clark, London. 


R. Challinor and W. 
H. Maudsley, Bol- 
ton, Lane, 


W.R. Lake, London. 
A. M. Clark, London. 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING OCT. 30, 1880. 
Abridgments marked with a * relate to applications not proceeded 

with, The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 
el tions are c icated from abroad, the Names, &c., of the 
Communicators are given in italics. 
347. Kerbways: W. G. White, Paris, and J. 
London, [4d 4 /igs.—The invention has for its object 
to obviate the difficulty attending the laying down, inspecting, and 
repairing of telegraphic and other electric wires under kerbways, by 
substituting for the ordinary stone kerb, a metal kerb consisting of 
a series of plates dovetailed and recessed into each other, the under 





J. Uz 


2. 





CZ 





plates being merely frames, while the top ones are solid. In the 
diagram, a is a metal tank placed below the level of the road, and 
forming a receptacle for cables used for street lighting and other 

rposes, Above is a series of plates } containing circular holes 
‘or telegraph or tel wires. One of these plates is also shown 
insection. When the top plate is removed, the inner plates can be 
easily withdrawn. (January 27,1880). 


829.* Swivels: T. A. Vaughton, Aston, ~ 
ham, (2d.)—The swivel is especially applicable to watches, The 
body consists of an open elastic hook, and to the back is fixed a 
cross band with the ends formed into tubes, into which two parallel 
wires doubled in the middle are inserted, and slide, The lower 
part, containing the band, is turned at right angles to the other 

rt. One of the tubes is open at its inner side, so that when the 

ranches are — together the end in the open tube can pass 
out, and the folded wire can turn upon the other end within the 
closed tube. (February 25, 1880). 


905.* Cov Wire with Insulating Material, 
&ec.: J.C. L. ler, London. (2¢.}—The object of the 
invention is to apply several layers of insulating plastic material 
to electric conductors at one o) tion. ¢ wire is drawn through 
a succession of dies of ually increasing size, and receives a 
covering in each. The dies may be all in connexion with one forc- 
ing cylinder, or each may bave a separate supply; the apparatus 
may be used to complete the coverings at one operation, or at 
several, (March 1, 1880, Void by reason of the, patentee having 
neglected to file a specification), 





1092. Gas Regulators: F. Wright, London. [é:. 
4 Figs.)—Refers to regulating the quantity of gas passing to a 
gas burner, by the use of a movable cup in conjunction with an 
adjustable plane surface; in the illustration a is a cylindrical 
chamber formed with a tubular stem screwed for attachment to the 
supply pipe. This chamber a is lined with a cylindrical bushing 
+ of non-corrosive material, up and down which the regulating 
cup ¢ moves, d is a cover fitted with a suitable burner and made 
with a screwed socket for the reception of the screwed stem of the 
adjustable button e, which has a plane surface on its underside. 
The gas enters the chamber a and passing under the cup c, through 
the small hole /, flows between the edge of the cup c and the plane 
surface of the button ¢ to the burner, Should the pressure of the 
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gas be sufficient to lift the cup, the rim of the latter will approach 
the plane surface and check the flow of the gas. The pressure 
within the cup will then accumulate until it is sufficient, together 
with the weight of the cup, to balance the —— beneath. In 
this way a constant bulk of gas is supplied to the burner. The 
consumption of gas is varied either by altering the weight of the 
cup ¢, Or by increasing or diminishing the size of the hole / by an 
adjustable conical plug. Other means of combining the different 
parts to obtain the same effect are shown, (March 13, 1880). 


1220. Gas Generators, &c.: C, Pieper, Berlin. 
(A. Kloenne, Dortmund.) _ 14 Figs.}—Relates to gas generators 
placed below a steam boiler or retort furnace, and constructed so 
that the air required for the conversion of the solid fuel into 


Fig.2 





carbonic oxide enters by an opening in the front or lateral wall of 
the gas generator while the points of combustion of the carbonic 
oxide are immediately above the arch of the same. For the 


purpose of cooling the edge of the opening and preventing its 
destruction by the slag, a metal channel is formed along it, in 








which water or air is made to circulate. . 1, 2, 3, and 4 
illustrate the application of the invention to a retort furnace con- 
taining six retorts: ais the gas generator constructed as low as 
possible,and made to project upwards as far as the retorts will 
allow, by being foamed with a bolic arched roof. The air 
enters through the opening 6, and under the channel c. The 
generator gas passes through the openings dd into the retort fur- 
nace, and meets with the air supplied by the channels ee. This air 
enters from the outside into the channels / and g, and circulates 
on one side in the channels 7, and on the other side in the 
channels /, m, and is finally conducted by the branch channels cc 
to the points where the combustion takes place. The air is heated 
to a certain extent in the above-mentioned channels, but princi- 
pally in the channels ¢ ¢, which are built of especially thin moulded 
firebricks. The pit » is provided with flap doors and counter- 
weights to form a flooring when the attendant does not require 
to have them open to remove the slag. The generator may be 
built with an inverted arch at the bottom for the purpose of 
keeping off any underground water, or with a grate and a recessed 
ash-pit at the bottom to contain water. The specification further 
describes how the apparatus may be applied to steam boilers, or to 
a furnace containing a less or a greater number of retorts, any 
number of which may be worked at the same time, and also 
relates to an arrangement by which a series of pipes laid in a flue 
which conducts the combustion gases to the chimney, serve to 
heat the air before it enters the generator or furnace. (March 22, 
1880). 

Com tion for Wall Pane &c.: G. 
Brown, Lon [(2d.}—Consists of whiting, flock, brown 
paper, glue, oil, and resin, compressed into suitable moulds to 
produce impressions for the internal decoration of houses. It is 
stated that the novel introduction of flock with a decrease in the 
quantity of glue employed in this mixture gives it a great 
superiority over the article known as “composition,” (March 27, 
1880). 


1279.* Automatic Apparatus for Cricket Play- 
ing: J. Jeffery, Epsom. (2d.)—The action of the apparatus, 
which is for facilitating the practice of cricket, is as follows: The 
ball, having passed the wicket, runs up an inclined sheet, strikes a 
net, and fails therefrom into a channel or shoot which leads it back 
tothe bowler, (March 27, 1880). 


1280,* Min Food: J. Kennedy, Strabane, 
Co. Tyrone. (2d.)—A circular frame carries on its inner eige 
a bevel toothed wheel, and below a receiver. The toothed wheel 
gears with a bevel pinion upon an upright shaft. To the shaft is 
attached one or more knives, curved to the radius of the receiver. 
On turning the shaft the knives revolve and cut the food in the 
receiver, which revolves at a slower speed, and a reciprocating 
lid presses down and consolidates the food before it is presented 
to the knives, (March 27,1880). 


1281.* Velocipedes: A. and M. Weight, Reading. 
—- novelty consists in the device for connecting the treadle 
ever to thecrank, One end of the treadie lever is pivotted to the 
frame and the other carries the pedal plate. Between these two 
points is a pin which engages the shorter arm of a beilcrank lever, 
whose longer arm is joined by a connecting rod to the crank-pin. 
The bellcrank rocks on a pin which enters an elongated hole in it. 
(March 27, 1880). 

1283.* Stays and Corsets: E. Langdon, London. 
(2d.}—The object is to reduce the size without interfering 
with the comfort, and to render them adaptable to the figures, of 
the wearers. Longitudinal or horizontal strips of elastic materia] 
are introduced in each section of the front of the corset, The 
strips are inserted between casings of whalebone, and are stitched 
to the material of the corset. (March 27, 1880). 


1290. Firebars, &c.: C. Mace and J. Brewster, 
Sunderland. (6d. 9% Figs.)—The firebars are made with large 
air channels at the ends and with deep and thin webs with concave 
sides. At the bottom they are brought toa knife edge to gain the 
utmost air space, Figs. 1 and 2 are respectively a plan and a side 


Fig. 7. 
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elevation of the improved bar, and Figs. 3 and 4 are cross sections 
of bars, the latter showing the method of connecting them by webs. 
The invention further relates to casting the bars with their faces 
on @ metal plate in order to chill them. (March 27, 1880). 


1291. Refractory Bricks, &c.: W. R. Lake, Lon- 
don. (A, Braconnier, Nancy, France. 62d.)—This invention consists 
in obtaining magnesia as a direct undissolved residium,' by a 
single operation, in which the lime is eliminated from the calcined 
dolomite by means of a solution of hydrochlorate of ammonia or 
metallic cholorides. Also the application of the magnesia so 
obtained in the manufacture of bricks. The calcined natural 
dolomite is treated with such liquid residues as contain hydro- 
chlorate of ammonia and metallic chlorides, with or without 
hydrocholoric acid in a free state. Only the quantity of dolomite 
strictly necessary to dissolve the lime alone is employed, the 
magnesia from the dolomite then remains undissolved and mixed 
with these foreign matters which the dolomite contained in its 
natural state. The lime refuse now thrown away by soda makes 
can be utilised. In the manufacture of bricks the magnesia 
obtained as above is dried snd slightly calcined in a kiln; it is 
pulverised and moistened with water to consistency of stiff paste, 
when it is moulded into bricks and subjected to the highest 
pressure, The bricks are desiccated and then burnt or baked for 
at least twelve hours in regenerative furnaces constructed of 


magnesium bricks. (March 27, 1880). 
1292.* R ators: T. McCulloch, Devonport, 
and D. M tonehouse, Devon. [2d ]—A helmet 


nm, S 

passes over the head of the wearer, rests upon the shoulders, and 
is secured by straps. There is an aperture for the escape of 
expired air, and to the inner side is connected a flexible tube pro- 
vided with a mouthpiece, which can be held between the lips of the 
wearer, the other end of the tube has a trumpet-shaped mouth. 
The tube enabies fresh air to be admitted and the wearer to use it 
as a speaking tube for communicating with persons outside the 
building. (March 29, 1880). 


1293.* eget and Stretching Skius: A. C. 
Henderson, London. (£. Masurel, Tourcoing, J. and. P. 
Masurel, Roubaix, France.) [2d.)—The apparatus consists of two 
cylinders turning in the same direction at the same circumferen- 
tial speed. One is of cast iron and grooved, and the other by 
preference of cast iron covered with india-rubber. In operation 
they can be separated by the workmen to admit the skin folded 
lengthways with the hair inside and then replaced. The upper 
cylinder draws in the skin and the lower one expels it, and the 
process is continued as long as necessary. One of the cylinders 
may be replaced by a sliding table. (March 29, 1880). 

1294.* sfers from Photographs 
on 


Enamel, &c.: J. W. Bailey, London. [2¢.)—A 
transparency of the object to be copied is obtained in the usual 


manner by photography. Another glass covered with a film come 
posed of bichromate of age borax, honey, sugar, and gum is 
then submitted in connexion with the transparency to the action 
of light, which reproduces the object in the form of an intaglio. 
The required colour is then worked into the intaglio thus roduced, 
and the film withdrawn from the glass and placed on the article 
it is required to ornament, after being previously coated with 
collodion and ether, and fixed with hyposulphite of soda. It is 
= er aaa “to entirely remove all chemical subst ” 
and the colour by being burnt in or varnished as ‘ 

required. (March 30, 1880.) ’ —_s 


1295. Improvements in Insulating Electrical 
Conductors: E. M. Alien, London. (4. Knudson and 
F, L. Kane, Brooklyn, New York, (64, 2 Figs.}—Consists in coating 
electrical conductors, more especially such as are designed for 
telegraphic purposes, with an insulating fibrous material coated 
or saturated, or both, with a waterproof flexible adhesive compound 
composed of Trinidad or other natural asphaltum, mixed with non- 
drying and softening material, such as paraffine cil, petroleum 


Fig.7. 
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residium, &e. The proportion of native bitumen and non-drying 
material depends upon the nature and character of the bitumen 
and the place in which the conductor is to be used, but a suitable 
compound for’ ordinary 8 may be made of 65 parts of 
Trinidad asphaltum mixed with 14 parts of petroleum residium. 
Fig. 1 represents a conductor coated with a continuous covering 
of fibrous material applied in any convenient manner. The wire 
is then saturated or coated with the compound by passing it 
through a quantity of the material kept by heat in a liquid con- 
dition. In covering a joint between two conductors, the ends are 
stripped and the joint is then wrapped with narrow strips of loosely 
woven cloth, or tape, previously saturated with the compound, as 
shown in Fig. 2. (March 30, 1880). 


1296.* Fans: O. Thaege, London. (2d,)—Each blade 
of a fan, having a rigid tubular handle, has a cord attached to it, 
and passing through eylet holes in the handle of the fan. To 
open the fan the cords are drawn downwards, and secured by a 
bead retained in a slot ina metal plate. The fan may be closed on 
the release of the bead by a spring. (March 30, 1880). 


1297. Waterproof Overcoats: B. Birnbaum, Lon. 
don. (4d. 6 Figs.}—The ventilation of such garments is secured 
by piercing them in suitable places with holes, and protecting the 
holes by small crescent-shaped hoods. (March 30, 1880). 


1299. Cruet Frames, &c.: G. C. Wildman, Wolver- 
hampton. [4¢. 3 Figs.)—Consists chiefly in making the ring 
frame that contains the bottles, in one piece, instead of screwing or 
soldering the various parts together. The baseplate is also formed 
from one piece of metal, and is secured to the central pillar or 
handle by a winged nut. (March 30, 1880). 


1301. Corsets: W. H. S gton, Market Har. 
borough. [6d. 4 Figs.]—The bosom is formed by horizontal 
strips, shaped like the gores of a balloon, or by pieces resembling 
spherical triangles united with their apices at the centre of the 


bosom, (March 30, 1880). 
1303. Apparatus for Holding Photographic 
Pictures, &c.: W. R. Lake, London. (Zheordor Muench, 


Vienna). (6d. 9 Figs.|—For holding and exhibiting photos, &c., 
and similar flat objects, an open holder has a series of pivotted 
bearings on two of its opposite sides. The frames containing the 
photos, &c., have pivots at or near their lower edge to suit the 
bearings. A case for containing the frames has an inclined groove 





for the reception of the holder. The illustration shows the appa- 
ratus opened. The holder a consists of an open frame of wood or 
metal having holes in its sides for the reception of the pivots on 
the frames b. The casing c has grooves d, into which the holder a 
slides, so that the frames or other photos, &c., may be inserted or 
replaced. (March 30, 1880). 


1304. Utilisation of Bamboo Reed for Manufac- 
ture of Fibrous Materials: W. R. Lake, London. 
(W. O. Giles, New York, U.S.A.) [6d. 3 Figs.)—The knots of the 
bamboos are cut out, and the portions between the knots are 
treated for several hours in a vessel into which steam generated 
from caustic alkali,or passed through caustic liquor, is alternately 











Fig.1. 


fed and discharged to dissolve the silicious, resinous, and glutinous 

portions of the wood. After the steaming and boiling are com- 

pleted, the plant is passed between rollers and further disin- 

tegrated, and then mixed with wool for the purpose of being spun 

into yarn. Figs. 1 and 2 represent the boiler, and Fig. 3a cock, 

— also at a for exhausting the steam periodically. (March 30, 
80). 


1306. Stoppers for Bottles and Jars: W. R. 
Lake, London. (F. Knoeller, Neulengbach, Austria). (4d. 3 Figs.] 
—The stopper consists of a shaving of wood rolled into a conical 
form, and inserted into a metal capsule, The material of the 
capsule varies according to the liquid with which it will come 
into contact. (March 30, 1880). 


1307.* Incubator: W. R. Lake. (/. 
Chicago, U.S.A.) [4d.}—The incubator is formed with double walls 
of straw board packed with a non-conducting substance. The 
bottom is made of a coarse fabric to allow of free ventilation, and 
above it is placed a revolving table titted with trays to hold the 
eggs, which can be removed through a doorway protected by a 
curtain. The heater consists of a treble-walled case, the inner 
wall forming a cylinder, in which are placed a series of vertical 
pipes communicating with a bottom plate and an upper plate. 
Within this cylinder is arranged a central pipe, which, like the 
vertical pipes, opens into a flame chamber. The hot air passes 
into the oven by means of a suitable pe , and the products of com - 
bustion pass down between the cylinder and the casing, and out by 
another pipe. The lamp is fed from a fountain, which delivers the 
oil as required, being formed on the same principle as bird foun 
tains. In the hot-air pipe is a valve controlled by an electro 


W. Oxford, 

















Nov. 5, 1880.] 


ENGINEERING. 





ae 415 








magnet, which shuts it when a circuit is completed by the 
expansion of a column of mercury in the oven above the point 
corresponding to the temperature required. (March 30, 1880). 
1308. Lubricating the Cylinders and Valves of 
Steam es: A. M. Clark, London, (4. L. Har- 
rison, Bristol, Conn., U.S.A.) [6d. 3 Figs.}—The lubricator consists 
of an oil reservoir divided by a single or double flexible diaphragm, 
and has an outlet at its upper side to the parts to be lubricated, 
and is fitted at its underside with connexions for a steam or water 
pipe; @ rod is connected to the 
outer end with a hand loop ; a transparent 
glycerine, and a vacuum chamber, whereby Me ET pressure is 
obtained upon the diaphragm to feed the oil. . 2 is a vertical 
section, and Fig. 1 a sectional plan. The oil chamber is formed of 





two discs a a, which are bolted together by a flange ring b. The 
flexible diaphragms cc are separated by the ring 0, and clam 
between the flanges of the discs a. The space between the 
phragms is filled with glycerine to prevent unequal stretching, 
and to equalise the pressure. A e is connected to the dia- 
phragms, and passes through a packing nut and a cylinder /, 
terminating in a hand loop e'. The oil is first poured into a cup 
h, and the cock h' opened to allow it to enter the oil chamber, the 

paragm ¢ being drawn down as shown. The reservoir being 
filled, the cocks A' n are closed, and s turned to connect the 
exhaust pipe r, see Fig. 1, with the cylinder f, and a cock o opened 
to admit steam bya pipe m. The diaphragms are balanced by the 
steam pressure, and the cylinder being exhausted above the head g, 
the atmospheric pressure beneath g forces the rod e and dia- 
phragms ¢ upwards, when the oil is forced through pipe ¢ intoa 
glycerine chamber s in drops at more or less frequent intervals, 
the flow being regulated by cock i#!. The oil passes up through 
the glycerine to tube &', whence it flows to the cylinder, &c., to be 
lubricated. (March 30, 1880). 


1309.* Safety Pin Fastener: I. L. Pulvermacher, 
London. [2d.]—The appliance is designed to protect the wearer 
from injury from the points of pins. Its “essential features are 
hollow bolts.” The specification contains no drawings, and is too 
intricate to be understood without such aid. (March 30, 1880). 


1310. Manufacture of Suppmete of Ammonia: 
W.C. Young, London. [(4d¢.}—Liquids containing ammonia 
in combination with sulphur are distilled, and the products 
through a furnace together with a current of air, whereby the 
sulphide of ammonia is converted into sulphite, and partly into 
sulphate. These are condensed, and heated air is forced through 
the solution, from which sulphate of ammonia is obtained by 
crystallisation. When the liquid under treatment does not con- 
tain sufficient sulphur, sulphurous or sulphuric acid is added at 
some part of the process, and the fixed ammonia is liberated by 
the p of lime ii y- (March 30, 1880). 





1311. Rotary Engine: S, Mellor, London. [6d 2 
Figs.)—The essential feature of novelty in this invention is the 
combination of a pendulous tongue, a circular block or piston, and 
a rotary disc, which revolves within a cylindrical chamber. Fig.1 
is a cross section and Fig. 2 a longitudinal section ; the cylinder ais 
bolted to a bedplate 5, and is closed by covers i, one of which has a 
stuffing-box &, through which passes the rotary driving shaft j. A 
pendulous tongue c is centred above the cylinder at d; the end of 
the tongue passes through a slot ¢ in the piston block 7. The piston 
block has a circular stem which es into a recess in the rotary 

isch. Steam is admitted through the passage m and presses on 
the piston block f and tonguec; the disc A, and with it the shaft j, 
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is thereby caused to revolve; the piston block in its revolution 
round the cylinder, slides up and down on the tongue c, wi 
vibrates toand fro within the cylinder. When the piston block has 
jae pe mouth of the passage / the exhaust steam escapes. 
pa 


pipes, valves g placed in suitable positions to prevent the 
return of the water. (March 30, 1880). 


1312. A tus for Securing Window Sages, 
&c.: W. P. Bonwick, London. [6d. 15 Figs.}—Fig. 
shows the meeting rails of the window with the apparatus in the 
locked position and the window shut. Fig. 2 is asimilar view with 
theapparatus unlocked and the lower sash open: a and 6 are 

pectively the ting rails, of the upper and lower sash, c is a 
fastener mounted and turning on the pin d, ¢ is a rack fixed to the 
stile of the upper sash in which the fastener c engages by its own 
weight, and wherein it is locked by the prop /; g is a slotted pull, 





forked at one end so as toembrace the prop / to which it isattach 
bya pin’. The pull is su in its proper position by @ pip 
passing through its slot, and which is fixed in the case. Througha 








hole in this slotted pull pass the cords & and / for closing 
the upper . On pulling outwards either of these cords at a 
t below the fastener the slotted pull g is drawn back, and so 
geges the prop / from the serrated portion of the fastener c. 
By continuing to pull the cord until the pi has disengaged 
the fastener from the sash, and also pulling its fellow cord on 
the opposite side of the window, the upper sash is opened 
or closed; a recess mis made in the parting bead between the 
two sashes; the guide n of the fastener may enter this recess 


m 


and open- 




























when the fastener itself projects into the grooves ¢ of the upper 
sash. In this ition the lower sash is locked down close! 
independently of the upper sash by the guide of the fastener 
being arranged to catch against the top of the recess m; p is a 
cover or case — See SS eee being 
tampered with. The spec tion contains detailed views of the 
various parts of the appliance. (March 30, 1880). 


1313.* Hot-Water Heating Apparatus: J. MoIntyre 
and 8S. Saunders, Manchester. (2d.]—Refers to hot-water 

pparatus for ig rooms, &c., where the boiler cannot be con- 
veniently = ata sufficiently low level in the building to be 
heated 6 pil which the hot water passes from the 
boiler ascends to some distance above its level, and then descends 
to the lowest position of the circulating pipes which are placed 
below the level of the boiler and pass back to the boiler. With the 


haati 





ascending is jointed another called the “escape pipe,” havin 
its outlet er than the highest part of the ascending pipe 
discharging into the atmosphere or into a cistern. The circulation 


is obtained by the expansion of the water in the ascending pipe. 
(2) In ap for heating water for bathu, &c., two boilers (or one 
with a division) are heated by one fire. The water-heating boiler 
has hot and cold water cisterns arranged in the ordinary manner. 
(3) a the ss pe nye — (1) and @, the 
escape pipe passing into the hot-water cistern. ‘Taps or cocks may 
be used with the combinations (1) and (2), so that both boilers, or 
both divisions of one boiler, will act as water heaters,or they may 
be a to te the temperatare, (March 31, 





). 
1314.* Adjustable and Convertible Chairs: A. 
onn Paris. (2d.]— This invention relates to chairs 
in which eight different degrees of inclination may be given by 
pressing = a stud‘and by a fixed stop arresting the moving parts 
either at the beginning of the movement, or in any of the various 
positions which the parts may assume. (March 31,-1880), 


1315.* Wheels for Railwa 


vy 
Glaser, Berlin. (G. Dronven, Utrecht). 

to the method of forming and omg A eel tyres to wheels 
The tyre is formed of straight bars, ha @ recess or groove d 
throughout its length. The wheel centres have a corresponding 
projection 6 around their peripheries, but of less width the 


&c.: F.C. 
6d. 3 Figs.|—Relates 
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recess. The tyres are bent round the centres and the ends butt 
against each other. The intervening space between the recees and 
the dovetail is filled in with molten metal c, by which means the 
tyre is firmly attached to the wheel. In some cases the recess is 
formed in the periphery of the wheel and the dovetail on the tyre. 
(March 31, 1880). 


1316. Lubricating Pads or Ploats: B. 
.B. Mills,London. (Zduard Fraulob, Chemnitz). (6d. 5 Figs.) 
The pad is formed from lengths of fabric provi: with the 


required pile surfaces on both sides, and cut into the desired 





lengths The drawing shows a side view anda plan. A length of 
fabric a is manufactured with the required pile surfaces } and c, 
and is afterwards cut across theJines d d, thereby forming somany 
distinct lubricating pads. (March 31, 1880). 


131 : A. McAra, Glas- 
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7. Burning Limestone, &c. 
gow. (6d. > Figs) —The lepoowennanas consist ip 
limestone throug 


the kiln or chamber wherein it is 
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towards the fire by which the burning is effected, upon a travelling 
bottom in the kiln or chamber. The apparatus consists of a kiln 
formed to receive a train of wagons, upper surfaces of which 
form the movable floor of the Fig. 1 is a sectional !elevation 
of the kiln, showing an end view of one of the wagons, Fig. 2 is a 





SSS 





on ey 3 Bnd. Posy on of side mes aand b 7 S the 
wer or the wagons ¢, top ‘ch are 
sormed af fireclay set in iron trays mounted upon wheels, and 
a atthe bottom of the kiln. The kiln is, prefer- 
ably, it 60 ft. in and the surfaces of the series of wagons 


0 

furnaces ff. The pass by the passages or 

a into the kiln, and over, and amongst the limestone, and 

loors g at either end being closed) the said products 

by @ flue A. Superheated steam may be introduced into the k 

} odeageed @ ee wv dhe Fo # contained in the roof of the 
, and furnished with a nozzle as shown. As the wagons 

are withdrawn they are unloaded, and run back to the entrance of 

the kiln to receive a fresh supply. (March 31, 1880). 


1318. Treating Materials the Manufacture 
of Paint: J.C. sa fae ~ 


stances, such as form steatite or soapstone, talc, asbestos, or 
similar material con’ fixed water or water of hydration. The 
hydrated silica is pre: by tating itfrom @ solution of an 


alkaline silicate by means of an acid and afterwards slowly drying 
it. (March 81, 1880). 

* Metallic Pistons, &c.: W. Potter, Wool- 
wich. (24)—A coil of steel or other suitable meta! is fitted 
within the expanding rings of the piston, forming when com 
a cylinder with s ht ends and bevelled off on the parts which 
come in contact. Inside this coil is a metal ring fitted on the 
inside with springs, and prevented from turning by studs passing 
into recesses in the ring. Another smaller and concentric ring is 
fitted to the piston, the space between the two rings being occupied 
by the aforesaid springs, and another set of springs is fitted to the 
inner ring. The inner surface of this ring is formed with a circie 
of teeth, gearing with a _ or pinions by which the ring is 
turned, thereby wane the springs on this ring to act on the 
springs of the outer , forcing it outwards and causing the 
a rings to expand. The pinions are gt from turning 

y a detent catch applied thereto, (March 31, 1880). 


1321. Digging and Peat, &c.: H. Simon 
Manchester. (C. Schlickeysen : Perliny (8d. 13 Figs.J—The 
apparatus is arranged to travel along the und. and is operated 
by the action of a rope driven by an engine from a distance. A 
furrow is made by means of revoly cutters, which lay the 
excavated material in a continuous column by the side of the 
furrow. The cutters are mounted at the end of an arm, and are 
driven by gearing so arranged that the depth of the furrow can be 
varied. Two sets of cutters are mounted at opposite ends of the - 
lever, 80 that the apparatus can be made to operate in either 
direction. On the ground are laid planks a, on which the apparatus 
travels in the direction shown by arrow; 6 b are steadying wheels. 
A double lever c c has a projecting bracket d, through which, and- 
through sleeve ¢, passes spindle 7, which operates the gearing for 
revolving the cutters g. e gearing is provided with clutches and 
levers for altering or stopping the motions. As the apparatus is 
drawn forward by the action of the rope the cutters revolve and 
throw up the material at the side of the furrow which they form. 
The cutters are enclosed in a casing 4, which terminates in guide 
j 80 that the material cut passes through the casing, and is guided 
to the side of thefurrow. The passes around a wheel, and 
by means of pinions and gearing gives motion to the main wheel m 





at 


of theapparatus. If the machine is only required for ting, 

jooting kulves oubstitatad, whieh will deposit the nsesrial Inavy 
ives sul a t the mate ] 

on the ground. (March 31, 1880). : 


1322. Raising ané Loads or W its: 
HB neiny tion is chief caput tov catetnn tittek bacenes ahaa 
_ ven' y or ts where 
a Pay oy tto em ro : windi eg The illus- 
ration @ apparatus in its lowest in, the dotied lines 
show it raised. The main (Aeon ag gyre pengenmd 
wheels 6, so that the entire opens may be moved to any 
eight ona platform c, which is 
od oe tee beating e Sree — are gf 
arou pass ropes w are opera’ b 
the winding gear at the end of the apy tus, When the pt 
are wound up the levers d cause the platform to rise parallel with 

















. Jointed to the front levers d are pawls g con- 
nected together by a tie-rod. When therefore the is being 
lifted the pawls engage with the teeth of a fixed ratchet, and the 
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load is retainedin any position, and d against falling should 
the hoisting ropes or chains break. (March 31, 1880). 
1323.* tus fi Saving Life at Sea: A. 


Graf, 

parts buckled to the breast and back when required, by straps, and 
constructed with separate air-tight chambers. The a paratus 
may be made of sheet metal or gutta-percha, and provided with 
handles for carrying about. Openings in the upper ends of each 
half are closed by covers with lock-up handles for enclosing air. 


(March 31, 1880). 

1324, ArtificialManure: T.Croysdale, Whitle 
Bridge, York. (4¢.}—This relates to obtaining a dry pul- 
verulent manure from shoddy, woollen, or silk waste, and sul- 
phuric or other mineral acid mixed in a steam-heated vessel such 


as described in Specification 5061 of 1876, The material to be 


| 


or 
on. ([2d.)—Travelling bags are formed of two! 


| 
| 


| 


operated upon, becomes heated and mixed by the revolving motion | 
of scrapers and stirrers radiating from the hollow spindle of the | 


cylinder, The contents of the cylinder are discharged through 
manholes. A proper temperature is readily insured by the use of 
steam as a heating medium, and every portion of the contents is 
equally exposed to this regulated temperature. The material is 
dried and reduced to powder, and may be used either alone or mixed 
with other substances. copherte acid may be substituted 
for the sulphuric acid for producing a phosphatic manure. 
(March 31, 1880). 


1327." Blinkers for Horses, &c.: W. R. ‘ 
(C.F, Bissbriickner, Geestemiinde, Germany), (2d.}—This specificati: n 
describes a peculiar arrangement of horse blinkers, each of which 
is provided with a cavity larger than the animal's eye, and an 
elastic rim surrounding the eye to prevent pressure thereon. By 
pulling a cord communicating with a lever acting on the blinkers 
they are forced into such a ition as to exclude the power of 
vision, and are so retained by a spiral spring. (March 31, 1880). 


1328. Telegra: c and Telephonic Apparatus: 
W. R. Lake, Lon (2. Davis, Cambridge, on P. A. Dowd 
Boston, Mass,, U.S.A.) (ls. 39 Figs.}—Relates to the giving of 
visible and audible signals by means of an electric current by 
the combination of two or more instruments in one circuit, each 
instrument consisting of an electro-magnet with two or more 
armatures,and mechanism actuated by the movement of the said 
armatures, or by clockwork controlled by one of the armatures, the 
said mechanism being so contrived that any one of the instruments 
can be so set as to sound a local alarm on any one of a number of 
instruments on a circuit without causing the other instruments to 
signal. In one form of instrument one “heavy” current, one 
light current, and one heavy current sent in succession will so 
move the parts of one of the instruments as to sound the alarm, but 
will not move any other instrument in the series, each instrument 
requiring a particulararrangement of strong and weak currents 
to affect it. The instrument consists of an electro-magnet with 
two armatures, one held up by a weak spring and one by a strong 
one, so that one responds only to a light current while both are 
moved by a strong one. The motion of each armature will move a 
ratchet wheel one step by a pawl, and an insulated leaf spring isso 
arranged with reference to each wheel that metallic contact is made 
with each wheel at a certain point in its revolution, these springs 
being the terminals of a local circuit, The instrument at station 
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~ No. 1 of circuit No. 1 has its wheels so formed that when it is “ at 
unison” the leaf springs are both out of metallic contact with the 
wheels ; if station No. 1 of cireuit No. 1 is to be called from the 
central office one heavy current is sent over circuit No, 1, and both 
armatures are moved and both wheels revolve one step. The 
wheels are so shaped that a metal projection from the wheel of 
the heavy current armature is brought so close to its leaf 
spring that another motion of the armature will bring it into 
contact with that spring, while the projection from the wheel of 
the light current armature requires two nvotions to bring it into 
contact with its leaf spring. A light current is now sent over 
cireuit No, 1, thereby moving the wheel of the light current arma- 
ture, and this is followed by one heavy current which moves both 
wheels, and brings both projections into contact with their respec- 
tive leaf springs to establish the local circuit. Stations 2, 3, 4, &c., 
have similar instraments, but differently adjusted, no two being 
alike, so that only one station is ever called at a time. The wheels 
may be brought into unison, that ie, to the zero or starting-point, 
in @ variety of ways, among which the foliowing is preferred: 
In each ratchet wheel a tooth is cat away to form a blank space. 
The pawl of the strong current armature works upon both wheels, 
but the pawl of the light current armature has two hooks upon it 
at Cifferent levels, one of which works one wheel only, but when it 
rests in the blank space of that wheel, the paw! falls low enough 
owing to the shape of that blank space to bring the other hook into 
gear with the teeth of the heavy current wheei, and this heavy cur- 


s 








rent wheel is revolved by the light current paw! until the hook rests 
in the blank space of that wheel also, the heavy current pawl, extend- 
ing across both wheels, being in readiness to move them. After a 
station has been calleda number of light currents are sent along the 
line to put all the instruments to zero. Fig. 1 is a side view of the 
instrument and Fig. 2 is a front elevation. From these two figures 
the general arrangement will be understood; a is the magnet 
6cthe armatare, e / the pawls, g / the wheels. Each wheel is shown 
with an arm i & projecting from its shaft which comes in contact 
with one of the blocks / m of insulating material, in which are 
the metal pieces n o included in the local circuit p,so that when 
the arm # is in contact with the piece n and the arm & with the 
piece o, the local circuit is complete. Another form of the said 
instrument consists of a notched whzel worked by a step-by-step 
motion or by clockwork. A third form consists of two armatures. 
each contrclling a wheel, but both wheels on the same shaft. These 
armatures may be both permanent magnets, so arranged that a 
positive current will attract one of them and a negative current 
the other. Secondly, the invention relates to a system of circuits 
in which the novelty consists in the arrangement of a series of 
callivg instruments and a series of telephones in a single circuit so 
that the telephones are all cat out of the circuit when on their 
holders, and each telephone is brought into the circuit by cutting 
out its calling instrument by means of a suitable switch operated 
by putting the telephone on and taking it off its holder. Thirdly, 
the invention relates to a secret system whereby no telephone can 
be used until its calling instrument is properly set. The wire from 
the telephone to the main line is connected to an insulated spring 
on the instrument, and a wheel comes into contact with it when 
the instrument is set for cailing, and this contact completes the 
connexion to the main line. The diagrams 3 to 7 illustrate this 
secret system, and also the signalling by a local circuit, and the 
electrical connexions of one of the instruments alluded to above. 
In them qr are the coils of the magnet, s is the telephone,jbut the 
various courses possible to currents under different circumstances 
are too intricate for description, Fourthly, the invention relates to 
a central switch for connecting any two or more of a large number 
of circuits by a combination of a switch board and movable pieces 
described and illustrnted at great length. (March 31, 1880). 


1329.* Eliminating Phosphorus from Iron in 

ssemer Conv: : W.R. Lake, London. (Zmil 
and Edward Pirath, Frankfort-on-the-Main, Germany.) (4d.}—Instead 
of lining the converter with basic bricks to dephosphorise the iron, 
the inventor introduces finely - divided magnesian salt or soda, 
either through the ordinary blast pipe or through special ones at 
each side, or by a separate arrangement. The powder is fed 
into the blast pipe by a hopper and shaker, or by a creeper. 
(March 31, 1880). 


1330.* Blast or Exhaust Apparatus for Locomo 
tives: W. R. Lake, London. (/. £. Martin, Concepcion, 
Chili), [2d.}—Two blast pipes are employed, that is to say, a 
double pipe combined with a single pipe of larger diameter, so that 
the double pipe discharges within the single pipe; the lower end of 
the double pipe is connected to the exhaust pipes as usual, The 
upper end is secured to, and discharges within, the base of the 
single pipe. The following advantages are claimed: (1) The steam 
will not “ blow over” from one cylinder to the other; (2) the effect 
on the fire is very mild, so that the gases are not drawn away 
unconsumed. and sparks and cinders are not thrown from the 
chimney. (March 31, 1880). 


1331. Improvements in Clothes Hooks: W. A. 
Barlow, London. (?. Miles, Brooklyn, New York.) (6d. 11 Figs,] 
—The body of the hook consists of a wire bent into suitable shape, 
and with or without grooved balls as terminations. The hook is 
attached to horned brackets provided with grooves for the recep- 
tion of the wire, the horns of the bracket being of such a form as 





to materially strengthen the hook. The diagram represents a 
side view of this improved hook, the bracket being made to 
screw against a wall. Other forms are described in which the 
free end of one of the wires is turned back and screwed, and in 
which the bracket is provided with a screw projecting in its rear 
for attachment. (March 31, 1880). 

J. H. 


1332. ezenton or Fianeery Machines: 
Morley, Not: and R. C. Hopper, Birming- 
ham. [6d. 3 Figs.}—This is an apparatus to be employed for 
educational or illustrative purposes for showing the motion of the 
earth, and of heavenly jes around the sun: a represents the 
sun, 6 the earth, and ¢ the moon. For the purpose of showing 
the revolution of the sun on its own axis once in every twenty-six 
dave. a crown wheel d having eighty-four cogs is attached to a 
hollow spindle, upon which it revolves whilst the radial arm / 
makes one revolution. The crown wheel d drives a twelve-toothed 
pinion g, on the spindle of which isa pinion, which gears with a 








toothed wheel on the underside of plate i which serves as the lamp 
stand representing the sun. The sun a thus has fourteen revolu- 
tions to one complete revolution of the arm f. The link piece j 
actuates the arm /, which receives the same number of revolutions 
as the wheel d, The earth } can be revolved on its own axis, and 


required point of the earth's surface a model image or object to 
illustrate the change of position of bodies upon the earth’s surface 
and the law of gravitation. This latter is claimed as a novelty, 
as is also the arrangement of the apparatus. (March 31, 1880), 


1334.* Cocks or Valves: J.C. Etchells, Newton 
Heath, Lanc. ([2¢.J—An annular or hollow tapered socket 
rises up inside the cock or valye body nearly to the top, and on its 
outside the corresponding tapered plug or valve is mounted for 
p rmer hey closing the necessary orifices by spindles. Around 
the socket is a jacketor passage through which fluid passes from 
the inlet side, thence through openings formed in the socket and 
plug or valve to inside of the socket, and then through a passage 
“communicating with the open bottom of the socket with the outlet 
side of the cock or valve body or vice vers@.” (March 31, 1880). 


1335. Furnaces and Fireplaces: G. W. von Naw- 
rocki, Berlin. (2. Miilier, lin.) [8d 18 Figs.)—Has 
reference to a method of effecting the production and combustion 
of gaseous fuel without a separate gas generator, whereby 
an incandescent layer of fuel, or an incandescent porous grate 
is caused by a regulated admission of air to effect, first, 
the distillation of the volatile constituents of a charge of solid 
fuel, and then the conversion of the residue thereof into com- 
bustible gases, which are immediately burnt with heated air 
admitted a certain distance from the layer of solid fuel. Fig. 1 is 
a side view partly in section of a brick kiln constructed according 
to this invention, and Fig. 2 a cross section of the same. The oven 
is divided in two chambers, each of which contains three firing 
places a, and three charging passages }, in which, close to the fire- 

















\ ce Sy 


\ 








— 





. Fig. 2. - 


door d, is a horizontal partition 7, by which the charging opening is 
divided into two parts, The lower opening is closed by a double 
slide g. and the upper one by the firedoor d. The slide g admits air 
to the fuel on the grate after the conversion of the volatile con- 
stituents. In the proximity of each fire is a group of openings to 
‘ead the necessary air into the combust'on chamber, the four 
lower ones passing along the fireplace to the back wall of the kiln, 
and thence into the combustion chamber. After the preliminary 
firing of the bricks, which takes from 24 to 48 hours, is completed, 
the combustion of the g fuel is d, the volatile 
portions being burnt first, and afterwards the carbonaceous con- 
stituents. This system of firing may be employed in brick kilns, 
lime kilns, porcelain ovens, bakers’ ovens, and steam boilers. 
(April 1, 1880). 





1337. Emery Wheels and other Grinders: J. 
Pearson, J. Whitestone, and R. R. Gubbins, Lon- 
don. [4a]—Hot melted glue or gelatine mixed with a strong 
solution of tannic acid in methylated spirit or water is poured upon 
and thoroughly incorporated with emery powder or sand which 
has been previously heated to about 212 deg. Fahr. This mixture 
is placed in an iron mould (which may be lined with non-adhesive 
substance) wherein it is first subjected to pressure and afterwards 
baked in an oven at a temperature of between 212 deg. and 300 deg. 
Fabhr. until it is hard, when it is removed from the mould and again 
baked. The skin of cementing material is then removed from its 
surface by a diamond tool or otherwise. The proportions of the 
different materials are preferably as follows: by weight, 27 parts 
of glue or gelatine, 23 parts of tannic acid, and 600 parts of emery 
powder. The quantities of water and methylated rpirit used to 
reduce the glue and tannic acid should be as small as possible. 
(April 1, 1880). 


for Bottles, &c.: F. W. Durham, 
E. 6 Figs.—The improved stopper is essentially 
designed to serve for measuring out definite quantities of the con- 
tents of a vessel, such as doses of medicine. e stopper is made 
to extend some distance down the throat of a bottle and is furnished 


1338. Sto 
New Barne 





with a cavity of such capacity as to hold the required measure, 
For powder the cavity is made in the form of a scoop, as 
shown in the illustration. For measuring liquids the lower part of 
the stopper is hollow, a hole in the side near the top admitting the 
liquid. Several forms of this stopper are described and illustrated. 
(April 1, 1880). 


1339.* Rotary Induction, or Electric Motor: J. 
C. Mewburn. “(W. de Fonvielle, Paris). [2d.|—Consists in 
employing the rotary action directly engendered by the passage of 
an interrupted current in the pressure of a ms of magnetic metal 
capable of moving round an axis. The applications of this principle 
are applied either as a motor or scientific instrument. In the latter 
case the motive part may be enclosed in a glass or other vessel full 
of air or liquid or exhausted of air. The motor is composed (1) of 
a galvanometric frame on which are wound a number of turns of 
insulated electric wires, (2) of the motor proper mounted on a pivot 
in proximity to the said frame, (3) of magnets grouped in position 


around the motor. (April 1, 1880). 

1340. Thrashing Machines, &c.: C. Middleton, 
East Dereham, and P. Everitt, Great Ryburgh. 
(6d. 3 Figs.)—C bstantially ia constructing thrashing 



































machines with combined straw elevators and shaking apparatus 
h by the shakers hitherto em are dispensed with and 





the moon c around the earth by the bevel gearing spi and 
pinions shown. The earth globe 6 is hollow, and is —— inside 
with magnets for the purpose of attracting and holding at any 











straw delivered directly on to the stack, and also in the con- 
Strestion anderrangement of the straw elevator. Fig. 1 is a side 
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elevation of a thrashing machine with the elevator adapted. Fig. 2 
is a cross section of the elevator. The elevator consists of a closed 
frame in which is fixed a grid composed of parallel bars a with 
tines a'. The elevator is pivot at its foot to the thrashing 
machine and supported at any required elevation by means of 
segmental racks 6 and pinionc. A worm e and wheel operate the 

inion ¢ for raising the elevator, The frame is closed on underside 
| planking / and upper side by sheet iron g. Tine bars éié are 
attached to cranks A h' below the grid a. These tine bars work 
between the bars of the grid, and carry upwards the straw received 
into the elevator. The crankshaft A also forms the centre upon 
which the elevator turns. Brushes / are connected to the crossbars 
kk for the purpose of sweeping down any corn that may lie upon 
the planking 7, On the return motion the brushes sweep over the 
planking /, and carry down any corn that may be thereon. (April 
1, ). 

1341.* Forming, Salt, &c., into Balls: R. J. T., A. 
F, and H. L. Ha ey, Oldham. [2d.]—The salt supplied 
to a table is caused to filla number of cups or recesses formed 
therein, An oy table then descends and inverted cups or 
plungers formed in it enter those in the lower table and compress 
the salt inthem. The upper table, which works in guides and may 
be suitably balanced, is then raised. A tray is placed over the 
lower table, which is then inverted and deposits the balls in 
recesses in the tray, in which they are then placed in a stove and 
dried and hardened. The upper table may be actuated by hand or 
power. Modifications are mentioned. (April 1, 1880), 


1342.* Looms: J. Holding, Manchester. (2d.)— 
(1) Relates to the connecting rods or crank arms of looms. Dispenses 
with the usual cotter or gib and substitutes a bolt, whose shank 
passes through the slots in the straps and head or butt of the 
arm or rod, the ends of the straps being confined between the 
bolt head and nut. To prevent slipping the butt is curved or 
recessed, so that when screwed up the tails are sprung into it and 
present an inclined face, in resistance to thrust or pull. The 
springing up also locks the binding nut. Prefers a nut with long 
head formed to the curve of the straps when bound down. Instead 
of being recessed the butt may have a projection on each side of 
which the straps may be sprung by bolts. (2) To the “sley” 
board of looms, before or behind the reed, a smooth rod or strip of 
metal is applied upon which the warp bears, thus reducing friction 
and preventing or lessening wear of the “ sley.” (April 1, 1880). 


1343. Improvements in atus for the Pro- 
duction and Application o tricity and Mag- 
netism: IL. L. Pulv , London. fede 33 Figs.J— 
Relates to chain batteries pe me @ number of elements con- 
nected and capable of acting when straightened out or when rolled 
up together, It further relates to portable batteries capable of 
being put in contact with the body to localise a current, and to 
voltaic bands, electric and magnetic or magnetic only, for wearing 
upon the body. The illustration shows an arrangement of chain 
battery, of which fourelements are seen in elevation and one in 
section. Each t is composed of a hollow cylinder a, of 
artificial carbon, or other electro-negative material, externally 
covered with an insulating envelope with the exception of the upper 
end, which is forced into the interior of an insulating ring 6, which 
is lined with a thin metal ferrule carrying a strip c, whose ends 
are bent round and connected with the annular rings d and e, 
These rings are connected respectively with the cylinder a and the 
tube f, which is fixed by insulating cement toit, and serve not only 
to articulate one element with the next but to connect the zinc and 
carbon electrodes of two neighbouring elements; a zinc rod is 








kept in position by the tube A, the lower end serving to stop the 
central hole i of a ring of insulating material occupying the base 
of the cylinder a. The exciting liquid occupies the space between 
@ and the rod. A further modification of chain battery is 
described in which the elements are placed in reception links which 
are hinged to one another. The copper element is a plate rolled 
edge to edge, provided with holes for entrance of exciting liquid 
and air for depolarisation. The electro-positive element is a bar 
of tinned metal surrounded by and soldered to a zinc wire coated 
with thread or thin cord, preventing the copper and zinc from 
touching each other. The specification describes means of easily 
setting up the elements in the reception links, and of effecting the 
articulation of the links. In one form of battery the iron rod, 
carrying the electro-positive metal, ae also the electro-nega- 
tive element wound in spirals between the zinc wire, and separated 
from it and from the rod by spirals of thread and string. Other 
forms of apparatus are described together with accessory 
appliances for ascertaining the intensity of the current and for 
modifying it, as required. (April 1, 1880). 


1345. Machin for Turning Wood, &c.: W. R. 
Lake, London. (/, Hanson, Hollis, Maine, U.S.A.) (8d. 9 Figs. 
Relates to machines for cutting wood into forms with irregular 
surfaces or outlines, and with any desired number of irregular 
shaped holes or indentations. To accomplish this, means are 
provided for giving motion to a revolving tool-holder (1) parallel 
or (2) transversely to the bed of the machine, and also (3) a rock- 
ing motion around a horizontal axis a few inches below its own 
axis of rotation. The chuck that carries the wood has likewise an 
independent set of appli for imparting to it (1) a continuous 
rotary motion at any speed, (2) an intermittent rotary motion 
occurring at any desired periods, and through any required 
angles, (3) a reciprocating motion at right-angles to its length, 
either in a vertical or a horizontal plane, and (4) an endwise 
feed motion. Fig. 1 is a side elevation and Fig. 2 a plan of 
the machine. Commencing at the right-hand side the rotating 
tool-holder 7 is carried in the headstock 6 which slides in guides, 
It can also slide at right angles to these guides by means 
not shown. The sliding motion is conveyed to the headstock 
by an arrangement of levers at the end of the bed actuated by a 
crank-pin, adjustable in a T slot in the face of the disc 7. The 
upper part of the headstock is pivotted to two uprights so that 
it can be rocked by the handle o if required after a steadying pin 
has been withdrawn. The timber to be shaped is held between 
the toothed chuck on the shaft x and a bearing on the upright u 
and can be fed forwards by a pinion and rack ; the shaft zis rotated 
bya train of change wheels arranged on an elbow bracket Pig. 3) 
to allow it to be reciprocated by the connecting rod q attach to 
the crank disc py. The means for the vertical reciprocation of the 
shaft x are not described in the specification. When the article is 
to be rotated regularly the crank disc shaft is driven bya belt and 
connected to the shaft « by a train of wheels, but when its motion is 
to be intermittent, another set of wheels is introduced and driven 
by a connecting rod and ratchet wheel actuated by the crank disc p. 
A circular saw, driven by a belt from the back shaft, is shown in 
Fig. 2, carried in a handle frame for cutting off the finished work 
from the end of the timber as completed. By the combination of 
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pecified, and the requisit 
crank-pins, &c., described. (April 1, 1880). 


1346. Torpedo Boats, &c.: W. R. Lake, London. 
(J. L. Lay, Paris.) [6d. 4 Figs.]—Relates to to: oO boats such as 
described in former Specification 747, 1878. e invention refers 
also to improvements on Patent 4878,:1879, and comprises a 
detachable magazine, and a cushioning arrangement for receiving 
the shock or concussion, and detaching the magazine when the 
boat strikes a ship or other object. Alsoa circuit-closing apparatus 
for firing the torpedo, and providing torpedo boats with electrical 
or electro-magnetic engines connect2d by a cable to a dynamo- 
electric machine at the shore or other station for effecting the pro- 
pulsion of the boat. Fig. 1 shows part of the bow of a torpedo 
with the cushioning app stratus, Fig. 2 a front view of the circuit 
closer, and Fig. 3 a section of the same secured to the bulkhead 
of the magazine: a represents the hull of the boat, a' the detachable 
magazine in which is a tube 6 extending longitudinally through the 
magazine, and secured to a diaphragm or plate 6" at the rear end. 
The tube has two pistons c' ande*. The former has a rod c extend- 
ing through the stem, and provided with a striking knob—the 
latter a rod c*, The tube between the pistons is filled with liquid, 
a part of which escapes through the outlet ct, when the piston c? is 
forced past the opening. en the rod ¢ strikes a ship or other 
object it is forced inward, and the rod c* engages with the lever d 
and releases its hook or catch d' from the bracket d*?. The maga- 
zine then drops, its fall being controlled by chain 6%, and also by a 
guide-bar a’, one end of which is connected to the magazine at a’, 
and the other end hinged to the hull of the boat a, The liquid 


adjustments of the change wheels and 














between the pistons offers the necessary yielding or cushioning 
resistance. The circuit closer (Figs. 2and 3) is for firing a car- 
tridge within the magazine after it has struck the ship and fallen. 
It is attached to the bulkhead a* of the magazine, two copper 
plates ¢ e! are connected to binding screws ¢* e*, from which wires 
are connected to the cartridge ; / is a resistance coil arranged in 
connexion with a keyboard cn the shore, as described in former 
patent, and is connected to the circuit closer. An here is 
covered and kept water-tight by a thin diaphragm g!, to w! is 
attached a lug g’?, and a wire rope ses through the lug, and 
is attached to the circuit closer, as shown. hen the magazine 
foves, as above described, this rope tightens, and tears away 
the lug and diaphragm, the water then enters h the opening 
g, and coming in contact with plates ee’ closes the circuit between 
the same, and causes the magazine to be fired by cutting out the 
resistance coil 7, For driving the propeller an electrical engine is 
carried by the boat, and connected to the shore by a cable con- 
ductor, (April 1, 1880), 


1347.* Machinery for 
E. Davies, Liverpool. — 

zontal reciprocating sieves, slightly inclined, covered with silk, 
and capable of adjustment, set within a suitable box 


Purifying Middlings, &c. 
‘The machine consists of hori 





some or all of these motions, and by the use of various cutting too!s, 
@ great variety of forms can be produced, many of which are 





carried b: 
framework. The middlings are fed through a hopper with a feed. 


crank or similar appliance. Under the sieves are placed travelling 
brushes carried by endless bands, which keep the silk clear, and 
brush the stuff that through it down discharge spouts. A 
blast of air under the silk lifts the light impurities, which are 
through an outlet at the bottom by another current of air. 
Another blower may also be fixed on the top for creating an ust 
for taking away the impurities. Air chambers are formed across 
the top and down each side. The air es through perforations 
in the chambers under the sieves. ire gauze, &c., may be sub- 
stituted for silk for sifting ores, &c., and beaters may be put at 
the bottom of the machine to cause a slight knock on the end of 
the sieve frame. (April 1, 1880). 
that 
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1349. Door Knobs, &c.: A. Bell, Edinburgh. 
5 Figs.}—The handle is fixed to the —_ by a screw or pin 
passes through them both. The pin is prevented from jarring out 
by a fixed collar that surrounds the shank of the door knob. By 
detaching the collar from the dcor, and turning it round until a 
slot in it is over the pin, the latter may be removed; a is the knob, 





6 the spindle, ¢ the collar or rose, d the pin, The slot in the collar 


is not shown. (April 2, 1880), 


1350. for Lace Machinery: J. r, 
Not on 3 Figs] The top of the pee + 
thickened by forming a hollow or depression thereon, a short 


distance from the upper edge, such depression causing & corre- 
spon rise on the opposite side. This hollow may conveniently 
be struck in a fly press, and can be filled with solder if a flat surface 
is required on one side. In the illustrations a is the recess. The 








object is to enable the carriage to hold the warp threads in a lace 
machine straight up, and thereby form a good division of the warp 
threads for the points to enter safely. (April 2, 1880). 

1352. Glove Fastenings: H. J. Haddan, London. 
(W. . Story, Acton, Ontario, Canada), [6d, 13 Figs.j}—Oonsists of 
a spring with diverging legs in combination with devices for 
fastening or coupling the legs together when the glove is to be 





secured. These devices may be hooks and eyes turned on the 


wire, or various forms of studs and coupling links. The former 
arrangement is shown in the illustration at A, B,C. (April 2,1880). 

1353. Sewing Machines: H. J. dan, London. 
(J. Heberling, Mount Pleasant, Ohio, U.S.A.). 8 Figs.)—Relates 


(6d. 
to that class of machines in which the needle is held stationary and 
the fabric is crimped or folded and then pushed or forced along the 
needle on to the thread to form “ venaing stitches.” Fig. lis a 
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section of the feed rollers. and shows the bent needle or needles 
lying in grooves turned in the rollers, as shown in plan in Fig. 2. The 
three rollers h,h', 3 are carried on a slide affixed to the head of 
the machine, and can be raised to admit the work; A? is fixed on the 
table (Fig. 3),and H is connected to the main shaft (Fig, 4) by the 
square-ended spindle I, which slides in a central and is 
rotated by the stud /projecting through the slot e. The Ican 
be forced further up the recess against the sure of a spring when 
it is desired to detach the wheel H. The teeth of the pinions h', 2, A® 
are made of gradually reducing pitch, to avoid injory to the mate: 

n the coarsest and A* the finest. Thec is straigh 
before it reaches the crimping rolls by being passed through an 
adjustable yielding smoother, one form of which is somewhat 
similar to the peg plate used for straightening wire. (April 2, 1880), 


1354. Caloric Apparatus: C. D. Abel, London. 
(N. Yagn, St. Faotery. 6d. 6 Figs} This invention consists 
feey iran wee f in produ blast ternately heating and cool- 
ing confined air, and thus causing its alternate expansion and con- 
traction as it travels from one enclosed space into another. 
escapes as blast, di the time of expansion, 
and @ fresh quantity of air is drawn in d the time of contrac- 
tion, A piston travelling to and fro in a cylinder alternately causes 
the air to flow from one end of the cylinder through a erator 
and a heater to the other end, so as to take up heat during its 
transit, and then flow back through the regenerator, 80 as to give 
up the greater part of its heat to the latter before re-entering the 
Suitable valves allow the inlet and In 
bination with the apparatus a motor engine may be worked by 
the suction or the blast produced, The drawing shows a vertical 


section of the caloric apparatus; A is the Mowing cylinder B s piston 
made hollow and filled with a non-conductor o heat, The piston 





ing roller on to the sieves, which receive their motion from a 


rod 8 passes through a stuffing-box and Ya re ae 
valve v and a delivery valye are placed in the cylinder cover. On 
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the piston taking its upstroke the air above will through the ] Plates, so that when two or more are together, vent any decomposing action to be set up. In the drawing Ai 
regenerator par ode D into the lower end of the cylinder. The | the se: tion of the plates, by raised ed » is vented. the external and B the interna wall of one of the cylinders ; EE 
air becomes heated in its passage and expands, and the increased | The illustration shows a section of the machine, which comprises : 

D a pair of strong open frame levers 8, 9, hinged together by a pair of ; 











ward motion the air below will pass back through C and D into the 
upper part of the cylinder, In passing through D it becomes still 
further heated, but in its passage through the regenerator it gives 
off some of its heat, and enters the top of the cylinder in a com- 
paratively cool state; thus the volume of air entering the cylinder 
at the top will be less than that of the air displaced by the piston 
at the bottom, and owing to the resul decrease of pressure cold 
external air will be drawn in through valve v. (April 2, 1880). 


1355,* Producing and Exhibiting Kaleidoscopic 
Effects: J. O. » London. tat} A circular tray 
carrying the objects which are to produce the changeable effects, 
is mounted on a vertical spindle and rotated by a fan put in motion 
by a current of air from a flame. Two mirrors, supported inde- 
pendently, can be adjusted in position over the tray, and in relation 
to each other, and the light to enable the objects to be viewed in 
succession as they come round. These objects can be turned over 
from time to time by a pendent arm. (April 2, 1880). 


us for Collecting Fares: A. E. 
. [64 3 Figsj—The payer deposits the 
amount to be paid in a receptacle where it can be seen both by the 
payer and the conductor, and when both are satisfied as to correct- 
ness of amount it is transferred into a general receptacle, without 





the money passing directly into the hands of the conductor. The 
illustration shows a sectional view of the apparatus, The amount 
paid is inserted in the ing ¢ and drops into a receptacle A, 
which has a glass front dthrough which the money may be seen. 
The conductor by — the part A allows the money to drop 
through the valves ¢¢ and passage B into the general receiver C, 
which is attached to the tube be he agar or fastenings ; / and 
m are receptacles for holding change. (April 2, 1880). 

1357.* Tilt for Wagon Coverings: J. Tilley 
North 2d.}—To the sides of the wagon are secured 
by “ bolt and eye” attachments four bars, whose other ends meet, 
and are fitted together so as to form, when covered by a shect, a 
dome-like structure. When not mired, the bars can be laid 
down on the wagon sides, and sec’ by clips. (April 2, 1880) 

1358," Copying Apparatus: H. B. Binks, London. 
(2d.]—The object is to provide a means of producing copies of 
written matter in black instead of coloured inks as heretofore. The 
apparatus consists of a pad, copying ink, and an inking roller. 
The writing is executed on paper with copying ink of an aluminous 
solution, and left to dry without blotting; it is then placed face 
downwards on the , and evenly rubbed for about three 
minutes, The paper being removed, a negative is left on the pad, 
printing ink is then applied by a roller te the negative, and the 
superfluous ink washed carefully off. Copies can be taken from 
the negative in a similar manner to that adopted in lithography, 
but without any mechanical pressure. (April 2, 1880). 


1359." Pens and Styles: H. B. Binko, London. 
(24.}—To retain ink, fine shavings, or wires of metal, glass, or 

bestos are attached to the pen or style. (April 2, 1830), 

1360." Com tion for Trea Harness, &c.: 
J. J. Taylor, vy, . 2d.j}—Consists of alco- 
holic spirit one pint, turpentine spirit one pint, red lavender spirit 
half an ounce, soap 4lb., wax 41b., isinglass or gelatinous matter, 
the papers may be used, but those stated are 





one ounce, Other 
preferred. (April 
Drilling Machines: A. C. Kir Graagew. 
(6d. Relates chiefly to portable drilling 3. ~~ ta 
part of the improvements are applicable to fixed machines. An 


important feature is the means for firmly grasping the plate or 








10, which fit on bosses. The work to be drilled is grasp 

ween teeth or studs 12 and 13, the drill acting between an 
intervening space. The levers are actuated by a hydraulic cylinder 
14, ram 15, and strut 16,asshown. For releasing the studs 12 and 
13 when the hole is completed, a small hydraulic cylinder 19 is fixed 
on a horn 17, its ramor plunger having jointed to it a double link. 
The horn 17 is formed on the lower lever 9, and extends between 
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13 fon 
a forked part 18 on the upper lever 8. When water is admitted to 


the cylinder 14 it tends to separate the ends of the levers, and con- 
sequently close the studs 13 and 14; but when the wateris allowed 
to escape, the pressure in the small cylinder 19 (which pressure is 
always on) draws the lever ends together, and the studs 13 and 14 
are released. The drilling mechanism is operated by a hydraulic 
motor 22, driving the shaft 23 and bevel gear. The drill spindle 27 
p*sses through a tubular shaft. In the top plate 29 is an internally 
screwed bush, on the lower end of which are teeth, gearing with a 
pinion on spindle 31. The spindle is revolved by a tooth or tappet 
on the tubular shaft engeging with wheel 32. The revolution of 
the bush causes the screw 33 to descend, and apply the necessary 
pressure to the drill spindle 27. (April 2, 1880). 


1362." Steam Circulating Apparatus for Cook- 
ng, &c.: J. A. R. Hildebranat, Manchester. /. 

Fleischer, Cologne). Le vessel for cooking purposes is partly 
filled with water and heated by gas. The steam plays round the 
bottoms of saucepans fitted in openings in a plate through perfora- 
tions in which it passes, playing round, ro 9 if required, entering 
the upper parts of said pans. It also enters the open bottom of 
another pan fitted in an opening in tbe cover of the vessel, the 
edges of said cover being steam-tight. Several arrangements are 
referred to, to suit application to cooking, bathing, and other 
purposes. (April 2, 1880), 

1363. Moulds for Su . .: E. A. H, Loze, 
Live: 1. (6d. 2 Figs.}—Consists in an improved mode of 
making moulds for hollow or solid forms of sugar or other viscous 
material, of plaster or other material lined with a waterproof 
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varnish that is not affected by sugar or moderate heat. The illus- 
trations show a method of making multiple moulds. A board A 
has a number of long screws C with their heads projecting about 
an inch; these screws are placed so as to dip into the hollows E of 
a series of hollow moulds in which the moulds proper are cast. In 
these the ave is run round the screwheads, and when set the 
half moulds are formed, merely requiring to be dried and coated. 
Moulds for solid ware can be formed and grouped in the same 
way. (April 2, 1880). 

1364. Combustion of Fuel, &c.: B. Hunt, Lon- 
don. (C. B. Gregory, Beverley, New Jersey, U.S.A.) [6d. 7 Figsj— 
The object is to secure complete combustion, and the invention 
consists of a combustion chamber, a fuel reservoir, and an inclined 
passage connecting the two with the casing of the furnace. Air- 
eating passages communicate with a contracted outlet in the 
combustion chamber, and opposing volumes of air are projected 
in a horizontal course into the heated gases, as the latter pass in a 
vertical column through the contracted outlet. The illustration 
shows @ longitudinal section of the improved furnace. The side 








and back walls are hollow, and enclose chambers 6, which com- 
municate with similar chambers at the sides of the walls by the 
openings b'. The front plate D has the usual ash-pit opening c, and 
an opening c; M is the grate, N a transverse grate bar, E a box 
enclosing chamber d which communicates with the chambers } in 
the side walls. Fuel is introduced into reservoir F until chamber J 
and passage G are filled, The products of combustion pass 
through the contracted passage x, and escape aty. Cold air enters 
the chambers a, and a portion enters chamber P, and the remainder 
through w. In passing through the chambers the air becomes 
heated before mingling with the products, and all the inflammable 
gases are ignited before escaping at y. (April 2, 1880). 


1365. Preserving Alimentary Substances by 
Cold: 8S. Pitt, Sutton. (ZL. Ribourt, Paris.) (6d. 2 Figs.j|— 
Relates chiefly to the st of fresh food on board ship. 
The space allotted for the purpose between decks is partly filled by 
open-ended jacketted cylinders, about 10ft. by 6ft. over all, and 
within and around these cylinders the substances to be preserved 
are packed. A constant circulation of a sol of chloride of 
magnesiam is maistained through the whole of the jacketted 











are wooden divisions to eause the circulating liquid to take a zig 

zag passage; G and F are the inlet and outlet pipes. (April 2, 188v). 
1367. Lawn Tennis Poles: F.A. Ayres, London. 

[6d. 3 Figs.|—Instead of driving the poles into the lawn they are 


hinged to a stand or base that can be lightly pinned or weighted 
down. The net is strained by turning the post on the hinge and 








fixing it by a strut, or if the pole is attached to the base by a 
permanent connexion, as is sometimes the case, a small winch ig 
supplied to tighten the rope that carries the net. The illustration 
shows the former method. (April 2, 1880), 


1368.* Securing the Parts of Scaffolding, &c.: R 
Robinson, Gateshead-on-Tyne. [2d.)—To fasten a cross. 
pole to an upright one, a spiked curved _— is placed against the 
latter, having two chains attached, one of which after passing round 
said upright (resting against a pin in the convex side of the plate) 
passes round the crosspole, and takes into a slip hook on the 
other chain. To fasten upright poles one to another the device is 
suitably modified, (April 3, 1880). 


1369. Apparatus for the Manufacture of 
Cakes, &c.: C. Eskrett and W. H. Searle, AA 
u -Hull. (6d. 3 Figs.j--Isan improved machine for con- 
solidating the seed or composition before it is placed in the finish 
ingpress. The press plate slides on the pillars F' F', and is recipro 
































cated by the eccentrics D D and the links FF. The eccentric shaft 
is driven by a clutch 2, arranged by means “ well understood,” but 
not shown, to come out of gear periodically to afford time for the 
removal and introduction of the material operated on. A charge is 
first placed on the P jatform A, and compressed by the down stroke 
of the press plate O, and then another charge is introduced on to 
the top of the press plate C and consolidated by the upward stroke 
of the machine. (April 3, 1880). 


1370. Apparatus for .8 
S. Dixon, Marple. [6d. 4 Figs.)—This has reference to 
machines where a number of drill frames are arranged radially, 
the rings to be drilled being attached to a turntable. The improve- 
ments consist (1) in a quick return movement for the drill spindles, 
(2) notch wheel and paw! for feeding the drills to the work, and 
adjustable stops for releasing and re-engaging the pawl, (3) con- 
necting the horizontal shafts in the radial beds of drilling machines 
with a central wheel having a common axis with the table, in order 
to actuate the drills, or to raise and lower the headstocks simul- 
taneously, as thecase may be. Fig, 1 isa front elevation and Fig. 2 
a vertical section of the drill headstock. The drill spindle c 
revolves in sleeve d and bearivg f, motion being given by the bevel 
gearing g and shaft A. The sleeve d can slide in bearing «4. motion 
being given by rack and pinion », which is fixed on a hollow shaft. 
A spindle m carries at one end a wormwheel n and at the other 
anotch wheel 0. A leverv attached to the hollow shaft carries a 
hinged pawlw, which is shown engaged with one of the teeth of 
wheel o. The shaft m revolving will consequently turn the hollow 
shaft, and with it pinion ». so that the sleeve d will be moved 
forward for forcing the drill spindle, When the hole is drilled the 
required depth an adjustable stop is in such a potition that the 


Boiler Rings, &c.: 




















fig.1. 





heel of pawl w strikes = rs ‘the me is apy = wae ¢ 
being f: a spiral s i z forces the sleeve k, and so with- 
draws ‘the drill from the work. Another Ys is placed so that 
when the sleeve dis moved back the required distance the 

strikes against it, and the pawl is again put into gear with the 








spaces around these cylinders, and through a freezing 
for the purpose of taining a sufficiently low temperature to 





wheel o. Describes and illustrates the t of 
machines in connexion with a central wheel. (April 3, 1880). 
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shape with a segmental piece across the opening. 

forms half of an arm, while the segmental piece serves 
a it tothe rim. The bending is performed by rolls, two or 
more being fitted to a frame which has a motion round a fixed 
centre. The corners of the arms are bent in these rolls, and the 
circular parts between three rolls capable of adjustment. The 
arms are twisted by two vices, one of which is capable of being 
revolved. (April 3, 1880), 

1383. Safety Detaching for Mine Cages, 
&c.: F. Leonarat, 6d, 7 Figs.\—Fig. 1 is 
a section and Fig. 2 a side elevation of the improved hook. e pit 
rope is spliced to the grooved cylinder d, which is grasped be- 
tween] the jaws a centred at c; gis a link attached to the cage 
chain at its lower end, and passes through a hole between the jaws 
at its upper end. where it is of the shape shown in section; ¢ is 
a collar which holds the jaws in position, being secured to them by 
copper wires or rods jj. en the apparatus is overwound the collar 


1371. Buttons or Fasteners for Boots, &c.: F. H.155'. Fig. 5 shows the core F attached to socket of carbon 
F. Engel, Hamburs. VJ. and HL Woncertonn Binahorm the whole balanced by a weight attached tos cord over 
Germany). (6d, 14 Figs.}—Two are hinged one to another, y B. When the carbons are too near, the ve power of 
and these when closed are by aspring catch. The increased while S' is diminished, the core F is attracted 
illustrations show them as applied to shoes. (April 3, 1880). z . ee Oe eee force, ond 

1372.* Bending and Twisting the Arms of Pulleys, | sacses the cart to approach. (April 6, 1880), : 
&c.: T. James and J. Jackson, Reading. (24.}— . 
machine te constracted to male wrought-iron arms for wheels and res oe. Ro % " 0,8 & heeghegas Dunit. 
Vshape with ing bars of flat or half-round or other section into a a oo ._ A . iy ae Se 


Each side of 
to 





& comes against a fixed plate (not shown), and is forced down, after 
the copper wires have been sheared, so as to partly release the 
eylinder d. In its descent k severs the second set of wires 77 and 
forces the knife edge f down the opening between the two jaws so 
to fully — them for the passage of the cylinder d. The earshh 
catch on the sides of the stop plate and support the cage from 
falling. Another modification is shown in which a chain link takes 
the place of the cylinder d. (April 5, 1880). 


1396. Mechanism for Lighting Lamps: J. and J. 
Hinks, B gham. (6d. 12 Figs.|—Applicable to hydro- 
carbon and other lamps having one or more wicks, and also to gas 
lamps. When used with hydro-carbon lamps, the mechanism 
consists of an inclined tube fixed by, or between, the wick cases, 
and covered at its upper end by a cap with a sharp or roughened 
under surface. When a match is pushed up the tube it is igaited 
as it forces open the cap, and is held in the required position in 











contact with the wick by a spring at the back of the cap. When 
this spring is released, by a handle provided for the purpose, the 
match falls out. The illustration is a view partly in section of a 
duplex burner: ais the wick case, } the match tube, d the hinged 
cover jointed at d2, and closed by the opring J+ ¢ is a pusher to open 
the cover by means of the levers g andh. When a wax match is used 
it is enclosed in a holder &, but a wooden match is usually long 
enough without a holder. Another modification of the invention 
is shown, slightly differing in its details, (April 6, 1880.) 


1397. Electric Lamps: C. D. Abel, London. (/. 
Krizik and L. Piette, both of Pilsen, Austria), (6d. 11 Figs.}—The 
essential feature of novelty in this invention consists in the use of 
solenoid cores, having the mass of the metal, of which they consist, 
lessened towards each end; and comb’ them two 
differential solenoid coils, one being in the main circuit and one in 
a short circuit, for the regulation of the electric lamp, Figs. 1, 2, 


























3, and 4 show the principle on which the invention is founded. In 
& core of uniform section (Fig, 1) placed within solenoid coils S S' 
of equal magnetic force, the attraction on the core will depend on 
position relatively to the coils, hence when in the position shown 

By making the 
3, 4, notwithstanding the different positions 


its 
it will be more st 


ly attracted by 8S’ than 8. 
core as shown, Figs. 5 A 





























in order that it may be inclined at a greater ongie than 





is tippes tho case if it were rotated on a fixed centre. is a 
loc! bar that engages with catches, and I is @ stop to steady 
the truck when being shunted. (April 6, 1880). 


. Spoons and Forks: W.R. Lake, London. (W. 
ma oat Zwierzina, Vienna). (2d.]—These articles are made of 
iron, and are cast in moulds. After being converted into malleable 
iron, they are po! stamped in dies, aud coated with silver, 
tin, &c.. (April 7, 1880). 

1430. Breaking up Wool Burs: H. Simon, Man- 
chester. (L. Offermann, Leipzig.) [6d. 3 Figs.|—The object of 
the improvements is to break up or cut the longer bur fibres of 
wool, so that they cannot be seized by the drawing: rollers of the 
combing hi invention essentially consists in the use, 
for this purpose, of a pair of rollers, between which the wool 
sliver is passed, one of the rollers having blunt cutting edges in 
close proximity to, but not touching, the surface of the other roller. 
Figs. 1 and 2 are respectively a part vertical section and a part 
plan of a carding machine with the invention applied. Fig. 3 shows 
an enlarged view of the roller having the blunt outing edges: A 
is a smooth-faced roller, and B the cutting roller, The ends OC 





Fig.1 
3) 





















































of the latter rest upon the roller A, and are slightly larger in 
diameter than the cutting edges, to prevent absolute contact of 
the edges with the surface of roller A. Both rollers rest in bear- 
ings D; A is driven from the doffer G, and communicates motion 
to B by toothed wheels E,. Weights F maintain the pressure on 
the top roller. @ is the doffer, and H the winding ap) ratus, 
between waich the rollers are placed. The wool sliver is led over 
guide-bars K, and delivered to the rollers in a broad band of 
uniform es The apparatus 


may be aeiet to the gill 
boxes following on the carding engine. (April 8, 1880.) 


lass'Roofing: E. Tracey, Forest Gate, 
a riz Howitt, Iford), {6d. 11 Pios'}—The invention is 
Fig.7.. 


























tion of rotation. The rollers a a! make from 80 to 300 revolutions 
per minute, while the roller 6' revolves in the same direction at a 
very slow rate. The grooves on the rollers may be either 
straight or spiral. The following advantages 

stated to be secured by revolving both the rollers in one direction : 
(1) The grain is granulated without producing flour; (2) it is cut 
and not crushed; (3) itis divided along its longitudinal axia so 
that any dirt contained in the crease can be su uently removed ; 
(4) the grooves last longer; (5) better bran is produced. (May 29 


Firearms: A. Schneider and T. 
» U.S.A. fd. 9 Figs.j)—The 
ly -ada to be used in cases where the 
the ammunition extends beneath the barrel 
e arm. Fig. 1 is a longitudinal section, and Fig. 2 a section 
showing the o ite side of the breech-block and shell extractor, 
A vertically 8! block O has the lower front cut — to receive 
the head of the gaard lever E, while the rear or vertica! 
perforated to receive actuating pins F F, which pro 
convex head of the lever E, and which draw the bi 
the lever is moved, The shell extractor H is operated from the 
head of the lever E, and an arm I from the ite side of the 
head connects with the hammer P, and cocks = A spi 
arm or plate M upon the top of the breech-block C takes an inc 
position when the block begins to move downward, and acts asa 


of 





guide to the ejected shell, and also prevents the fresh cartridge 
from wn out after it leaves the magazine B, and before 


it enters the barrel A. The ham 


aie 


i 


recoil 
as a single breechloader, and barrel charged withou 
magazine B; this is done by throwing the breech-block O 
down ; this ejects the empty shell, throws the extractor H 
does not uncover the magazine. The cartridges contained 
rr ead are pressed forward by a spiral ring, as shown. ( 


Fs 
SEE 


UNITED STATES PATENT3 AND PATENT PRACTICE. 


Deontemees with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 

8 of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 26 
Bedford-street, Strand. 





FOREIGN AND COLONIAL NOTES, 


American Union Telegraph Ci company 
after a year and a half of ard fighting, now owns and 
controls 60,000 miles of and by the end of the year 
will control 75,000 miles. It reaches every important 

in the U States, controls the Dominion T 
Company, of Canada, and employs 1500 officers and 5000 
operators. 

Chicago and North- Western Railroad.—The Chicago and 
North-Western Railroad Com announce that 
November 1 it will have the track f 
extensions 
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occupied by the core, it remains equally attracted by the two coils 











! r wood, viz., 
hy railway to Pierre, and a stage thence to Deadwood. 
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Through cars will ran between eo and Pierre, thus 
wont in oer but one aoe ange Doves and Dead- 
Ene is hes ih Bet ant tare | 
es, 8 erre 
Deadwood, 170 mies; total 960 mai : 


Queensland Raihoays- —The seiiees accepted by the 
for the construction Pot the fifth 


section of the Central Railway end of the third section of | Within 


the Northern line are the lowest for which similar work has 
ever been executed in Queensland. The rate for the Central 
line was a fraction over 19371. per mile, and for the 
Northern line 20001. per mile; the average price for both 
being 19531. per mile. 


Mg oy yp whens York, a town 60 miles from Perth, 
= upon as the terminus for the Eastern 


Hallway of Western Australia. An extension from Guild- 
or  aiendiaiine 200,0007. 


Government 


miles, commencing at and extending along the 
epripstmac: cstwitigy hamden kno 


The Highest Mowntains.—Hermann vo gg oye 
in the last volume of his in Todia and high Asia, 
statements of the heights 


Rockhampton. 
se offered 


not 
pay bg 





than 20,000 ft. and 108 of more than 10,000 ft. in height. 
In Eastern Thibet are ten ine stations between Lassa 
and Guari Khorsum, more 10,000 ft. high, two of 
th — opiate 15,500 ft and 16,700 ft., and Lassa, 
ital, 11, is 11,700 high. Western Thibet, 
to Balto to, ranks next after the 
ae ; having 
ighest mountain known 
ft. h, with twelve 
‘000 fe and of more than 
ft. in height, The highest point in Eastern 
Turkistan is the summit of the Kwen-hin, 20,000 ft. high. 


The Harlem Bridge.—The New Harlem Bridge, New 
York, will begin where Madison Avenue now ends, and 
will reach to One-hundred-and-thirty-eighth Street, ‘Mor- 
risania. will consist of two fixed — at each end, 
each of 73 ft., setoane aes each to be 
150 ft. long, This will make the entire ge about 600 ft. 

in length. There will ve stone piers and two abut- 
pater The centre pier is nat com =. £4 in 
diameter at the base, and The second 
x= 


ol 


in Queensland.—The first important disco 


of gold 
in Oren was made at Canoona, anon 35 


iles from 
d Government 
, Varying from her ag AY 10001., for the dis- 


covery of new and paying eensiand. This 
led to the ae bye ofj several goidselds ; 
k, a locality about 130 

fice tones’ ctobar, ehens eon 

valued at Leap ~ found near ee the > 

. \ ap sed numerous 

time tee ty goldfields i me are ab the pe - 
en elds in the colony, comprising, 

i the 3 northern division, the Palmer, Ethers » Gilbert 

Cape River, Charters’ Towers, Ravenswood, armanby, 

Clon . The named was dis- 





weighing 100 Ib., and T 
The gold- 


and Leyburn. Surfacing and alluvial digging is decreasing, 
while much more attention is being given to quartz reefing. 


Steel Rails on the Belgian State Lines.—It appears that 
the ratio of steel rails to the whole number of rails on the 
Belgian State Railways was last year 45.87 per cent. The 
substitution of steel rails for iron rails is thus far from 
being —. on the system. Even on the main lines 
the proportion does not exceed 54 per cent. As regards 
inet fee a2 way, the administration seems to ane 

erence for Vautherin sleepers modified according e 
model of the Bhenish lines. In 1873, the steel rails laid 
down upon the system cost 181. 16s. per ton ; in 1879, the 
corresponding cost was 41. 10s. per ton. 


i al elias cheahe an te Belgian 6 always ast 
supp 8 on the tate ways 
year ae as fi own Locomotives, a) a 760 
passenger Carriages, vans, 

neous vehicles, 32475. 

Vienna Telegraphy- ks is about to be supplied 
with pee Hrs gt after the manner of 
London, Paris, and Berlin g -t Rattier and Co., of 
Paris, are the contractors for the required cable, which 
consists sof a strand of seven copper wires 0.6 in 

, coated with gutta-percha to an external diameter 
5 millimetres, and wmgpel k in a covering of tarred cotton 
ae Some of these cores are wound into a cable, an 
tected with, first, mes ee aa ak, | : 
hemp i in s of copper, an 
sade ie 

Shipbuilding on the Delaware.—Two of ho pisos 

shipy: Sey aad te Maciee cd Melageeete: Coeaeny Jones 


ro enggeolte ay The 


Rolli 


ng, 46 ft. beam, and 18 ft. 
tted with two upper ‘saloons, the 
main for freight. The same firm have 
Balti ready for la pony => Ran iron steam pilot boat for 
and are finis a double 

vey. cars from 
to Quantico, Virginia. 


steamer 
Washington Ci 
e has an 


deck with hand- 
goaas clube estan, Gaile Che main anh tracks upon it 
for cars. 





VENTILATION hw THE Yzovr. Town Hatu.—Messrs. 
Boyle — ’s vag hy of ventilation has been 


, from ¢ competition plans sub 


selected by the directors 
mitted, forthe venation of the Towa 
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CANADIAN RAILWAYS.—No. XLI. 
Coat Rattways oF CAPE BRETON. 


On the eastern shore of ose Breton ; excepting 
the island of Newfoundland the first solid ground 
sighted in sailing from Europe, the broad estuary of 
Spanish River opens directly to the Atlantic ; deep, 
well-defined, accessible from all quarters, and large 
enough to float the navies of Europe. Five miles 
from the entrance a projecting sand-bar juts from 
each shore, and narrows the channel to a mile wide, 
beyond these and protected by them is the harbour 
proper, which shortly after forks into two arms, 
each a mile wide, the west and south, while three 
miles further up the latter of these, perfectly shel- 
tered by the south bar, standing on a peninsula at 
the head of the bay, is the town of Sydney, the 
business capital of the island of Cape Breton. 
The entrance to the harbour from the Atlantic to 
the projecting sand-banks is nowhere less than two 
miles in width, and there is reason to believe that it 
coincides with and covers the line of a great natural 
fault or break in the geological formation, as the 
character and arrangement of the rocks and the 
general structure of the country is entirely different 
on the north side from what has already been 
described to the south of Spanish River. The north 
coast runs nearly on the dip that is at right angles 
to the level of the strata, and along the cliffs is one 
of the most beautiful sections of the different car- 
boniferous deposits that can be imagined ; for whilst 
the varying beds of rocks, clay, and coal are seen 
superimposed in regular order on each other, lying 
at a slight angle to the water level, the perpendicu- 
lar cliffs are of sufficient elevation to show a con- 
siderable exposure of each as they gradually emerge 
above the water line, rise higher and higher above 
it, and then crop out and disappear at the surface of 
the ground, 

Mr. Brown, the late manager of the Sydney 
collieries, made an elaborate examination of this 
stratification, measuring the exposure over a dis- 
tance of three miles, and embracing a vertical 
section of 1860 ft. In the entire series there are over 
thirty seams of coal, but of these only four are of 
workable thickness, and at the General Mining Asso- 
ciation’s colliery, which embraces all this area, only 
one, the main seam 6 ft,in thickness, is now being 
utilised. The stratification dips N. 60 deg. east, at 
an angle of only 7 degrees from the horizontal, and 
the main seam is a remarkably clean, fine bituminous 
coal of uniform thickness and quality throughout, 
and singularly free from shakes or faults. Formerly 
the company worked two other veins besides this, 
but these works are now concertrated on the main 
seam, of which they have already worked over 900 
acres. These mines came into the ion of the 
General Mining Association in 1827, and they now 
hold under lease 30,000 acres in this district, and 
after fifty years’ working have still 35,000,000 tons 
of coal available. The specific gravity of the coal is 
1.8, which gives 1580 tons per acre for each foot in 
thickness, and in practice 1500 tons are actually 
taken out. 

The coal produces 8200 cubic feet of gas and 
leaves 1295 lb. of good coke. The coal is worked 
by shafts which have been sunk successively to 
the dip as the coal above has been worked out. 
The first shaft sunk was 200 ft. deep, the second 
300 ft.; the C shaft, which was working till lately, 
was 360 ft. deep and 1360 yards from the outcrop 
of the seam, whilst the new winning 1320 yards 
further east, finished in 1877, is 681 ft. in depth. 
This was the most difficult sinking that has been 
undertaken in Nova Scotia, in consequence of the 
necessity of going through a wet sandy stratum, 
and the pumps in use at this colliery are still the 
largest, 20 in. in diameter, that have been found 
necessary. The winding shaft is 13 ft. in diameter, 
the pumping shaft 11 ft., and the staple for ventila- 
tion 6 ft. 3 in, All three of them are tubbed with 
cast-iron segments for about 280 ft. through the 
water-bearing bed, and some 700 tons of iron were 
used for this purpose, 

All the arrangements, both at the pits ani for 
loading the coals at the wharf, are very complete, 
andevery improvement adopted in the most recent 
experience both of England and America is here 
to be found. The railway connecting the mines 
with the wharf on the north side of Sydney Harbour 
is four miles long, with a self-acting plane at the 
waterside to lower the wagons to the wharf, which is 
large enough to accommodate eight vessels at a time, 
drawing from 14 ft. to 22 ft. water, and the colliery 
can ship with its present appliances 150,000 tons of 


coal per annum. The gauge of the road is 4 ft. 8} in., 
rails 56 lb. per yard, and the rolling stock in use 
here is similar to that employed by the same com- 
pany at their Pictou colliery referred to in a former 
paper, and generally of a type to be found half a 
century since at the Tyneside collieries in England. 
Besides the five locomotives at Pictou the General 
Mining Company have four locomotives here, and 
one at Lingan, comprising every variety from the 
archeological specimens previously described to a 
modern tank engine of recent Newcastle construc- 
tion. The coal is loaded in the old original north 
coun chaldron wagons, and the unmistakable 
Northumbrian “burr” proclaims very plainly the 
nationality of most of the foremen and master 
workmen from the _—— manager downwards. 

The Lingan colliery, belonging to the same 
owners, who at their three establishments turn out 
one-third of the total Nova Scotia yield of coal, is 
12 miles from Sydney, and on the south side of the 
harbour, due east from the older colliery, and work- 
ing an area of entirely distinct formation. This isa 
valuable area of 14 square miles, and not less than 
eight workable seams of a total depth of 40 ft. of 
coal underlie the greater part of it. Of what is 
specially known as the Lingan seam, which is 8 ft. 
Sin. in thickness, over 70,000,000 tons are still 
available for extraction. The coal is specially 
adapted for gas, of which it contains 9700 ft. to the 
ton. The mine is worked by.aslope sunk in the 
coal itself from the outcrop, and the lower portion, 
and a large area of the working is under the bed of 
the Atlantic, It is a singular fact that this colliery, 
although under salt water, is one of the driest of the 
whole series, and the part under old ocean’s bed 
only collects water to the extent of one ton per day. 
The railway which takes this coal to the shipping 

lace is about a mile in length on a 3 ft, 64 in. gauge, 
but the harbour is a poor one, and vessels loading 
were frequently unable to complete their cargoes 
until the company went to considerable expense in 
making and maintaining a harbour for their exclu- 
sive use. 

To the south of the Lingan Basin, and overlook. 
ing the rough waters of Indian Bay, is a very fine 
coal property belonging to the International Coal 
and Railway Company. This was a New York 
company, who opened this colliery in 1863, and 
completed an excellent railway 14 miles long to 
Sydney Harbour, intended as the main line for all 
the collieries in the district, and to be extended to 
others as by we The area worked by the com- 
pany covers three square miles, and contains at least 
four workable seams, but only one of these, called 
the Harbour Seam, has so far been opened upon 
and worked. It is 5 ft. 6in, in thickness, and con- 
tains at least 5,000,000 tons of good coal, The 
principal market for this colliery was in New York, 
where it was liked by the gas companies, as it con- 
tained by careful analysis at the Manhattan Com- 
pany’s works, 10,106 cub. ft. per ton of 17-candle gas; 
it was free from sulphur, one bushel of lime purifying 
2314 ft. of gas, and it left 38 bushels of coke weigh- 
ing 1440 lb. to the ton of coal. The shaft at this 
colliery, which is only 96 ft, deep, is rectangular in 
shape, 14 ft. 6in. long, by 6 ft. 6in. wide inside the 
timber, and divided by brattice-work into an upcast 
ventilating shaft, a downcast pumping shaft, and a 
winding shaft, the whole arrangement being very 
complete and substantial, and equal to the output 
of 600 tons per day. The stoppage of the coal 
business to the United States was the first and 
principal cause of the financial troubles of the Inter- 
national Company. In 1850 nearly all the exports 
from the Cape Breton collieries was to the States, 
and about half of the whole quantity raised in Nova 
Scotia went to this market. For the four years pre- 
ceding the Reciprocity Treaty fully 100,000 tons out 
of 200,000 tons raised in Nova Scotia were shipped 
to the States. Under the Reciprocity Treaty the 
productions of either country were to be mutually 
exchanged between British America and the United 
States, and under this wise law, which continued in 
force from 1854 to 1865, the production of the Nova 
Scotia collieries rose from 234,312 tons in the first 
of those years to 635,586 tons in the last, whilst the 

uantity taken by the neighbouring republic rose 
from 139,125 tons in 1854 to 465,194 tons in 1865. 
During the next eleven years the exportation from 
the Nova Scotia collieries receded from this figure 
to 71,634 tons only, and has not averaged 100,000 
tons a year since, 

The International Company with an excellent 
New York connexion, and a steady contract from 








the Manhattan Gas Company to begin with, com- 





menced operations shortly before the change in 
the American tariff and continued working energeti- 
cally for several years afterwards in the face of a 
five shilling import duty, and at the conclusion of 
their contract, as the property, both colliery and 
railway, was unable to pay the heavy bond interest 
that had been im: d upon it, the works were ulti- 
mately suspended. Shortly before this result, which 
had been threatened since the abrogation of the 
Reciprocity Treaty, the Glasgow and Cape Breton 
Company completed their railway alongside with 
the promise to their English shareholders of a 34 
per cent. dividend on the investment, 

In the — of this latter company ram 
stress was laid upon the supposed economy of the 
narrow gauge, and the better apportionment of the 
dead weight of the rolling stock to the load carried, 
and as the two roads run through the same district, 
have practically the same products, carry the same 
description of freight, deliver their coals at con- 
tiguous wharves in Sydney Harbour, and work under 
precisely similar circumstances, no comparison can 
possibly be much fairer than that between the old 

rtion of the Glasgow and Cape Breton, and the 

nternational Company's railways in Cape Breton. 
Neither road on this portion of its route has any 
important bridge, the culverts on the 3 ft. gauge 
road are all wood, those on the 4 ft. 8} in. are stone, 
and the wots geste’. of the latter are more sub- 
stantial, the ballasting deeper, and the work gene- 
rally better finished. Both were cash contracts, 
the narrow gauge road cost a trifle over 20,000 dols, 
per mile, the 4ft.. 8}in. road was finished and 
ae. for 16,000 dols. exactly, no extras being 
or allowed, The rails on the broad gauge 
are 561b. to the yard, on the other 541b., both of 
iron, The wharf of the International Company is 
1000 ft. long, 35 ft. wide, and runs out into 30 ft. 
water in Sydney Harbour, with a capacity for load- 
ing seven vessels at the same time, a very much 
larger and more expensive structure than the similar 
wharf for the Cape Breton Company described in 
the paper on that railway. | 

The rolling stock on the narrow gauge Glasgow and 
Cape Breton line consists of three Fairlie engines by 
Fox, Walker, and Co., of Bristol, and a tank engi 
by Black, Hawthorn, and Co., of Gateshead, the 
principally used for shunting. ‘The Fairlie engi 
run in working order about 50 tons each, and have 

roved too large for the work demanded from them. 
Their weight also renders them anything but desir- 
able for working over the long trestles on that part 
of the road. The engines on the International Com- 
pany’s road are saddle tank engines with cylinders 
13 in, in diameter and 18 in, stroke, with 3 ft, 6 in. 
wheels, and weighing about 24 tons in working order. 
Each road was stocked originally with 200 coal 
wagons. The national gauge —— are hoppers 
carrying 5 tons each, the coals falling throug 
x oery between the rails on the w into a fixed 
oot in the pier, from which a movable one extends 
to the hatchway of the ship, The narrow gauge 
wagons, 2 ft. longer in the body, are 4-ton wagons, 
which have sloping floors to shoot the out 
laterally through a swing door at one side of 
wagon. 

The ordinary train on the narrow gauge is thirty- 
seven or thirty-eight wagons, bringing down 150. 
tons, and being 450 ft. in length; on the wider gauge 
the ordinary train is twenty wagons, bringing down 
100 tons, and running under 200 ft. in length. The 
tank engines in use on the 4 ft. 84 in. gauge can 
handle with ease a larger train than they are called 
upon to drag. As the Fairlie engines have four 
cylinders 1] in, in diameter with 19 in. stroke, and 
3 ft. 3 in. wheels, their power is to the others as 118 
to 73, but this tremendous power is lost when applied 
to roads that can only with advantage handle trains 
of a certain length at their wharves and colliery 
sidings, and where the shunting occupies more time 
and costs more than the main line haulage. 

It is to be noticed that in one respect the Inter- 
national, though passing over a rather worse 
country to begin with, and involving therefore 
more work in its construction, has a great advan- 
tage, and that is in running to the deep of all the 
coal measures, whilst the English company’s road, 
ce save a mee A yee runs ~~ rs basset 

, or even outside of the outcrop veins, 
mm 3 therefore further, not only from the present, 
but from any future collieries. ‘The estab ent 
for repairs on the International Company is, how- 
ever, much inferior to that at Sydney for the Glasgow 
line, where there are commodious brick buildings for 
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station and workshops, and agent's houses of a better 
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COMPOUND ENGINES FOR TORPEDO BOATS. 
CONSTRUCTED BY MESSRS. AUGUSTIN NORMAND AND CO., ENGINEERS, HAVRE. 


(For Description, see Page 428.) 
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t than th i h lliery by the | ten other short railways in Cape Breton, all con- | Gowrie Company, has the unique gauge of 3 ft. 7} in., 
) + opine avis gages ma ih apeted with the different eslttiton: and most of | besides the ordinary 4 ft. 8} in. gauge of the Sydney 
Besides the Glasgow and Cape Breton Railways | them worked by locomotives; they are of all gauges | and International roads. bef A 3 
and the International Railways, there are eight or | 2 ft. 9 in., 3ft., 3 ft. 6 in., 3 ft. 6} in., and one, the The following list of the collieries in Nova Scotia, 
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their output for the year ending December 31, 1878, 
and their maximum capacity, is from the official 
reports to the Government of Nova Scotia: 




















Men /|Maximum 

Colliery. County Produce. Employed.| Capacity. 
Tons. 
__ ---(Cum berland| 100 6 40,000 
— wr al “ 11,896 65 60.000 
Scotia on He 1,256 1L 40,000 
Bpringhill Me 100,621 347 150,000 
Acadia “os ed Pictou 57,105 191 150,000 
Albion Mines a -. 139,424 507 180,000 
Intercolonial eee a 59,211 207 150,000 
Nova Scotia ... oe pat 5,160 33 120,000 
Vale ... See oi a 54,495 184 150,000 
Block House . _,. Cape Breton) 60,770 206 120,000 
Caledonia .., eo 2 17,348 75 120,000 
Collins oso = 4.408 61 40,000 
Emery oss on e 222 22 80,000 
Gardiner... een = aaa ose 80,000 
Glace Bay ... bed be 18.806 98 120,000 
Gowrie 0 ~ ” .093 154 75,000 
International ond e 13,723 gL 150,000 
= 15,210 96 90,000 
Ontario 3 3 19,815 85 40,000 
Reserve ove eee o 9,282 34 120,000 
tee oan dad pa 135,188 527 200,000 
lctoria eco esd ag 12,191 66 75,000 
Port Hood .... ..| Inverness 741 41 30,000 
New Campbeliton,,| Victoria 538 28 30,000 
Total e ob 770,603 3135 2,410,000 














The collieries during the year were not very busy, 
and several of the largest are not mentioned, like 
Schooner Pond, as they were laid up, while others, 
like the Gardiner, made no returns. The business 
has been terribly depressed for a number of years, 
and although the maximum yield of the Nova Scotia 
collieries is not far short of three million tons per 
annum, the largest production in any one year, 
1873, has not been much over one million tons, and 
this has not been equalled since, From the official 
report of the Commissioner of Mines it would 
appear that the number of coal areas under lease 
from the Government are equal to 2473 square 
miles, and that the greater number of these are as 
yet undeveloped. 

When the Glasgow and Cape Breton Company 
secured their charter for the extension to Louis- 
bourg, and —— to arrange also for the through 
connexion with the Continental system of railways, 
the question which has occasionally cropped up for 
the last fifty years, of the best connexion to Europe, 
was involved in the discussion. The same argu- 
ments that induced the French Government to select 
Louisbourg as the capital of their American posses. 
sions, aud the winter harbour of Canada, should 
be certainly much stronger now that the Atlantic 
trade is all but relegated to ocean steamers, and 
the possession of ample and cheap coal supplies 
is supposed to be the most mua necessity of 
trade. The Dominion of Canada possesses in Nova 
Scotia a great natural wharf jutting far out into the 
Atlantic, one fourth of the distance nearer to Europe 
than any United States port, and she has in this 
rocky peninsula immense coal sits suflicient 
for the supply of the most extravagant demands of 
trade for centuries. The position of the coast and 
the situation of these beds leave nothing to be 
desired, and she has in addition to these advantages 
a great number of accessible harbotrs, which, in 
their protection from the Atlantic storms, their deep, 
quiet, land-locked. basins, and the facilities with 
which wharves and other necessary structures can 
be erected, are simply perfect. From Scatterie 
Island to Cape Sable on the south-east Atlantic 
face of Nova Scotia there are at least twelve natural 
harbours, any of them large enough to float the 
navies of Europe, easily approached, perfectly safe 
inside, deep, secure, and available for all the 
demands of commerce, and perhaps when the 
great commercial city of the future has to be built, 
the present winter port of Canada, Halifax, may 
prove not to have been the wisest selection for that 


pu . 

ere are three principal competitors for the posi- 
tion of entrepdt for the Atlantic Eade, each of Thich 
has at one time or another been supposed to have 
an advantage, and when the St. Lawrence is frozen, 
to be the best port for access to the interior. The 
first of these is Halifax, the preseat winter port of 
Canada from whence the [ntercolonial Railway starts, 
and through which the mails and passengers in 
winter pass on their way to or from E ; the 
second is Whitehaven, a port selected principally 
from a sailor's point of view by the British Com. 
mission, who examined this question in 1837, and 
who selected this as answering all the requirements 
of trade better than the others; while the third is 
Louisbourg, originally selected by the French as 





their principal naval station, and which, had Canada 
remained in their hands, would still be the Atlantic 
capital. All three are as free from ice in the winter 
as either New York or Boston, both of which have 
been frozen over, but Louisbourg, of the three Cana- 
dian harbours, is admittedly in more danger from 
floating field ice than either of the others. The 
lighthouses at the entrance to the three harbours 
are: Louisbourg, five'miles from the harbour in lat. 
45.54.30. N., long. 59.57.15 W.; Whitehead, 

miles from the harbour, lat. 45.19.50 N., long. 60. 
30; Sambro, 18 miles from Halifax, lat. 44.26.10, 
long. 63.33.30. ‘ 6 

Queenstown, in Ireland, is 2240 nautical miles from 
Halifax, 2120 miles from Whitehaven, and about 2000 
miles from Louisbourg; whilst New York is 2820 
miles from the same point of departure from Europe, 
From Quebec to Liverpool is 2661 miles by the north 
course north of Newfoundland and Ireland, and 
2819 south of Newfoundland and north of Ireland, 
practically the same as New York. Assuming the 
57 miles of railway still wanting to be built from 
Antigonish on the Halifax and Cape Breton Rail- 
way to Whitehaven, and the 60 miles still wanting 
between the Glasgow and Cape Breton, and the Gut 
of Canseau to be also complete, the distance from 
Quebec to Halifax would 680 miles, to White- 
haven 763, and to Louisbourg 810. By a more direct 
route from Whitehaven to Amherst on the Inter- 
colonial to Whitehaven 43 miles might be saved, 
and an obvious improvement in cutting off the angle 
at Truro would save 20 miles from Louisbourg, 
leaving 680, 720, and 790 miles as the corrected 
distances obtainable. At 30 miles per hour this 
would require 22%, 24, and 27 hours to do the dis- 
tance, allowing half an hour extra for the railway 
ferry at the Straits of Canseau for the Louisbourg 
train. Neglecting exceptional fast runs across the 
Atlantic, steamers like the Germanic, City of Berlin, 
and Arizona can undoubtedly maintain a speed of 
16 knots an hour, and have done this by the season 
together, but taking 15 knots as the present reliable 
fast steamer’s average speed, this amounts to 360 
knots per day, and would, require, therefore, for the 
distance from Queenstown to the three Nova Scotia 

rts, 1494 hours to Halifax, 1414 hours to White- 

aven, and 133% hours to Louisbourg. Allowing 
one hour for the harbour distance at Halifax, and 
one-third of an hour at each of the other places from 
lighthouse to wharf, the total time from Queenstown 
in Ireland to Quebec by the three routes is 173 
hours vid Halifax, 166 by Whitehaven, and 161 by 
Louisbourg. At the same speed the vessel would 
require 188 hours to go to New York direct, or 7 
days 20 hours against 7 days 5 hours to Quebec 
by Halifax, 6 days 22 hours by Whitehaven, and 6 
days and 17 hours by Louisbourg, the time on the 
Atlantic varying from 39 hours to 55 hours less by 
the Nova Scotia routes. 

Of the three ports, Whitehaven, scarcely known, 
very seldom visited, with not even a practicable car- 
riage road to it excepting at low water along the 
sands, is one of the most wonderful natural harbours 
on the Atlantic coast, or perhaps in the world. In 
1837, in 1873, and again in 1877, surveys were made 
for different proposed railways to this point ; the first 
by Major Robinson, for the British Garediinent for 
the military railway to Quebec, the second by Alex. 
M‘Nab, for the Nova Scotia Government, to New 
Glasgow, the third by Vernon Smith for the same 
Government from Antigonish. It is probable that 
few strangers visited this glorious harbour between 
those periods, at least from the landward. Some ten 
miles from the shore, out in the Atlantic, a sudden rise 
in the bedof the ocean bringsa vessel from Europe into 
soundings. Four or five miles northward, parallel to 
the coast, another great submarine shelf reduces the 
yy of water to 20 or 30 fathoms, whilst even in 
a fog the change of motion from the long roll of 
the Atlantic to the short chopping shore-waves 
indicates the oupeons® to land, and excepting in 
very thick weather the high glistening micaceous 
cliffs rise high and distinct above the water. Pro- 
minent, and in advance of the others, the great 
bold rock of Whitehead, on which is the lighthouse, 
almost the nearest to Europe of the American 
lights, thrusts its steep hoary bulk like a sphinx 
above the Atlantic waves, looking steadily towards 
Europe, the unchanging guardian of the harbour’s 
mouth. With deep water close to this solitary 
rock on both sides is a broad ample entrance, whilst 
to the west the channel is again divided by Three 
Top Island, giving three available passages from 
east, west, or south, to the still deep capacious 








basin in the rear. Five or six miles from these, with 


numerous broad bays and inlets, the harbour proper 
divides into two great arms, and ee age there 
are inside the ocean portals forty miles of water 
frontage, nowhere less than six or seven fathoms 
of water near the shore available for the construc. 
tion of wharves, the advent of trade, and the inter- 
change of the productions of the old and the new 
worlds. There isin one spot in the great harbour 
recently established, a lobster factory like a fly on a 
tablecloth, and some two dozen fishermens’ houses 
dot the west side of the main harbour, but of all 
the natural sites for the erection some day of a vast 
busy city, none lies from year to year so neglected 
and overlooked as Whitehaven; whilst in almost 
equal isolation and obscurity, no longer a menace 
to the English-speaking people' of the West, the 
famous old stronghold of the French has lain fora 
century and a quarter in oblivion, and the world 
seems willing to forget that the busiest harbour on 
the Atlantic coast of America was once Louisbourg. 





THE VIENNA TELESCOPE.—No. VIII. 
REFERENCE to the two-page engraving published 
with our issue of May 28, will show in Fig. 4, that 
the new observatory for Vienna has been furnished 
with four domes; the great dome of 45 ft. diameter 
in the centre of the building, being surrounded by 
three smaller domes of 27 ft. diameter, to the east, 
west, and north. All these domes and revolving 
machinery were supplied by Mr. Howard Grubb, of 
Dablin, the contractor for the great equatorial, and 
as they possess many novel features we propose 
describing them somewhat in detail. 

The conditions under which the domes of an 
astronomical observatory are constructed, render it 
absolutely necessary that they should be capable of 
retaining their form without any assistance from 
the walls on which they rest. ‘Chis is evident, as 
they revolve round on some system of rollers, 
and therefore cannot be tied to the wall in any 
way. Various forms and designs have been 
adopted, some very successful, and others most 
lamentable failures. In many cases, domes which 
moved with ease when first erected, became 
after a few weeks so stiff as to be almost 
impracticable to work. The best design for the 
framing of the dome evidently depends somewhat 
on the system of rollers employed, for if the dome 
be mounted on rollers attached to the wall, or on 
a “live ring” of rollers (as hereafter described) the 
strains will vary as the dome revolves, while if the 
rollers be attached ¢o the dome the strains will be 
constant as regards the framing of the dome itself. 
We shall further on describe Mr. Grubb’s system of 
rollers, but for the present it suftices to say that it 
is on the principle of a ‘live ring,” and conse- 
quently the bases of the dome require to be made 
sufficiently stiff to bear the varying strains as the 
dome revolves. 

The great dome is of very peculiar construction. 
It is formed of two thin shells of steel plate varying 
in thickness from No. 16 to No. 18, B.W.G., rivetted 
on the inside and outside of a very light set of steel 
plate girders 18 in. deep at base and 9 in. at crown, 
the whole forming a.cellular construction like the 
top and bottom of the Britannia Tubular Bridge. 
This form gives enormous stiffness for the amount 
of material used, and it possesses some points of 
peculiar usefulness for astronomical work. 

The perfection of an observatory depends on the 
rapidity with which the air and instruments inside the 
observatory can be brought to the same temperature 
as the outside; for so long as there is any difference 
in temperature there will be currents of air ing 
in and out of the “ chase” or opening, and this will 
preclude any possibility of work until all be 
equalised. For this reason some people argue that 
the domes of an astronomical observatory should be 
made metallic and as light as practicable, so as to 
change their temperature as quickly as possible, as 
the temperature of the outside air changes, but it is 
found that in such a form of roof the interior gets 
insufferably hot during the daytime, and the heavy 
masses of metal in the stand and mounting get 
highly heated ; then when the temperature falls in 
the evening the dome indeed uickly assumes the 
temperature of the outer air, but the air inside is 
kept in a continual state of disturbance by the 
iated heat from the heavy masses of metal which 
have been heating up all the day, and the result to 
definition is disastrous. In such large domes as this 
metallic covering is almost imperative, but by 
adopting the double sheeting the above-mentioned 
defect is completely obviated, and the result is that 
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the temperature is kept wonderfully constant under 
the most trying conditions. There being no large 
amount of heat taken up by the metal during the 
day, the temperature of the whole soon becomes 
uniform when the dome is opened in the evening. 

The sheeting of the dome for both inside and 
outside was prepared in plates measuring about 
8 ft, each way, but varying in shape according to 
position on the dome. Each of these sheets had of 
course a considerable amount of cupping, and this 
cupping or dishing was effected without hammering 

n the following manner: Each 8 ft. sheet was built 
up of four sheets about 8 ft. long and 2 ft. wide. 
and in putting the sheets together the lines of rivets 
were made not quite straight, but in a slight curve, 
so that when rivetted there was a certain amount of 
‘tucking in” on the edge and stretching in the 
centre. To obtain the curve as uniform as is desir- 
able the lines of rivets must be very accurately 
punched, this is the more necessary as the steel 
being so very thin, any slight irregularity would 
cause unsightly buckling. The simple contrivance by 
which this was effected is perhaps worth recording. 

Two bars of iron were prepared each a little 
longer than the longest plates to be punched, and of 
a section of about 3 in. by 3 in. One of these was 
roughly divided into such spaces as were decided for 
the pitch of the rivets, and file cuts filled with white 
paint rendered them easy for the workmen to see ; 
the other was curved on one edge to a certain cal- 
culated radius (the curve was very slight, not more 

‘than about jj, in. in the whole length). When a plate 
or pair of plates had to be punched they were placed 
face to face and clamped together between these 
two bars. The workmen had directions to keep the 
lower bar always pressed against a stop in the punch- 
ing press, 8o that the line of rivets should lone a 
curve similar to the curve in the lower bar; the 
marks on the upper bar guided the workman in 
pitching the holes; but even if these were not very 
accurate it mattered little, for when all the holes 
were punched the plates were opened out and the 
two holes that were punched together were also 
rivetted together, so that out of some 80,000 holes 
not one had to be ‘“‘dodged.” ‘The girders were 
made of steel plate somewhat stronger than thesheets, 
with angle-iron rivetted on both inside and outside. 

These girders, twenty in number, terminated in a 
strong steel and angle-iron ring of about 15 ft. in 
diameter, and from this up the number of girders 
was reduced. 

As this dome had a parallel opening or chase 
6 ft. wide and shutters to correspond, there were of 
course two girders running right across the dome 
each 3 ft. from the centre, and the above-mentioned 
ring was really not an entire ring but two portions 
of aring, each somewhat less than 180 deg. ‘The two 
steel shells and the steel girders all sprung from 
a strong cast-iron soleplate 18 in. wide, cast 
in segments, on the lower face of which a project- 
ing band was left, which band was accurately 
planed so as to form a truly flat surface when all 
was put together. ‘The two sheets of steel weighed 
about 9 tons, the ribs and girders about 3 tons, and 
the cast-iron soleplate and fittings about 3 tons, 
total about 15 tons. 

The revolving machinery is similar to that used 
by Mr. Grubb in all his large domes, but as it is a 
speciality of his, and not described elsewhere, we 

annex a figure which will serve to explain it. 

Innumerable devices have been tried for these 

revolving roofs; grooved wheels on rails mounted 
sometimes on the dome, in other’cases in the walls, 
the dome carrying the rail; cannon-balls working in 
curved or Y grooves, plain wheels on flat rails with 

subsidiary lateral rollers to keep dome central, &c. 

The most theoretically perfect form is evidently 

that of the ‘‘live ring,” i.e. a set of rollers mounted 
in a ring and connected neither to the walls nor dome, 
but rolling on some portion of the wall, and having 
the dome rolling on them, In this case the live ring 
of rollers moves at half the speed of the dome, and as 
there is no weight on the bearings there is no sliding 
friction at all, and theoretically speaking this form is 
nearly perfect. In practice, however, there are some 
disadvantages. If the rollers be made large the dome 
becomes unsteady, particularly in high winds; in 
fact, the rollers must be made rather small, as the 
live ring has no lateral strength, and thus any little 
unevenness or dirt on rails is severely felt, and the 
ressure on the flanges in high wind produces such 
riction that though theorectically very perfect, in 
sas ai some of the other formsare found to give 
tter results. In Mr. Grubb’s system, however, all 
the advantages of the live ring are secured without 








the above-mentioned drawbacks, In Fig. 29, aa is 
a strong cast-iron wall-plate attached to wall. This 
is cast in segments, and of a box pattern, and bolted 
together in about twenty pieces to form the entire 
circle ; 4 is the cast-iron soleplate of the dome with 
a projecting rib on bottom truly planed. 
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The wall-plate a a has two ribs on the upper face 
about 12 in. apart, and these ribs are planed in such 
a way that if a long straight-edge were laid across 
them, and reaching the centre of the dome, and 
another laid on the lower face of the planed rib in sole- 
plate 4, the two straight-edges would meet exactly 
in centre of dome; in fact, the upper face of the 
ribs in wall-plate and the lower face of rib in sole- 
plate form portions of a cone whose apex is in centre 
of dome. ‘The “live ring” is a very light frame- 
work, coupling together 20 sets of rollers of the form 
shown in Fig. 1. Each set is composed of a grooved 
roller r rolling on inside rib, a flat (or rather slightly 
conical shaped) roller r', on which the soleplate of 
dome rolls, and a similar but rather larger roller 7"! 
rolling on outside rib of wall-plate. All these rollers 
are fastened rigidly together, so that virtually they 
may be considered to be one conical roller rolling on 
the two ribs on wall-p’ate over which the soleplate 
of dome rolls. These rollers are about 2 ft. in dia- 
meter, but as the two extreme rollers r and r" are 
about 12in. apart they are pestooty stable, there being 
no unsteadiness whatsoever. The flanges on the 
roller r prevent the system of live rollers leaving their 
rails, but as the lower face of the soleplate of dome 
is quite flat there is nothing whatever in this system 
toguide the dome laterally. This is done by anentirely 
different system of rollers not shown in this figure, 
but which may be seen in Fig. 2, on the next page, 
supported on brackets descending from the dome, and 
bearing against a trued ring on cast-iron wall-plate 
ad. \t may be remarked, however, that as all the 
wheels are carefully turned and all the rails care- 
fully planed, there is no inclination for the dome to 
move in any but a circular direction, except in case 
of high wind, when a strong pressure is thrown on 
the lateral rollers. : 

To complete the description of Fig.1: cis a 
pinion gearing into teeth cast on segments of wall- 
plate carried on a bracket 4 attached to dome, this 
pinion being driven by an endless rope over the 
pulley dd; ee is another rope wheel (in a different 
plane) for opening and closing shutter (described 
further on); / is the drum for winding shutter ; 

g are snow guards to prevent rain and snow from 
Se blown into the dome, 

The rails on the wall plate and the lower face of 
the soleplate are carefully traed to portions of the 
proper cone by a special planing machine, and the 
rollers are accurately turned to size and shape. 
This being the case, and the cones being rightly 
proportioned, it is easy to see that there is no 
slipping whatever, and no sliding friction: the 
wheel r'' is just so much larger than r as will enable 
it to perform the same are in each revolution as r, 
and the very surfaces of the wheels themselves are 
turned conical. 

So accurately are these made that (before the 
dome is laid on the wheels) one set of them can he 








taken, and if accurately started, can be rolled round 
the rails without any inclination for either flange of 
r to touch the rail. 

The result is, as may readily be imagined, that the 
dome revolves with t ease. The tractive force 
necessary to pull round this drum of 15 tons weight 
when resting on a temporary support and insuifi- 
ciently levelled in Dublin, was only 70 Ib. The 
rope wheel is ten times the size of the pinion, so 
that 7 Ib. laid on the extremity of one of the spokes 
of this rope wheel or hung on the rope itself, is 
sufficient to start it. But the chief attraction of 
this system is that it is almost impossible for it to 
get out of order, - There are no bearings to require 
oiling, the rails should just be kept clean. If the 
dome goes out of shape, or alters its size by 
expansion, it is quite at liberty to do so without in 
the least interfering with the mechanism. If it goes 
very much a slight. adjustment (which is provided 
for) may be necessary in the lateral rollers, but none 
on the supporting system. The old system of 
observatory building was to make everything fit 
beautifully and most accurately,so much so that 
the moment the dome altered its shape in the 
least everything was locked. Mr. Grubb’s system 
is to give it.as much liberty as possible, let the 
dome alter its shape any way it pleases (withia 
moderate limits), and it does not in the least 
interfere with its ease of working. 

As regards the lateral rollers. It is quite a 
common practice, why we do not know, to mount 
the rollers on carriages from the wall, and let them 
play against some portion of the dome. Clearly it 
is much better to have them mounted on the dome 
and to play against a trued portion of the wall-plate. 
The wall plate always keeps true so long as the wall 
holds. The dome is continually changing slightly, 
therefore on the old plan the rollers act against a 
ring, which is continually altering itsshape. In the 
other plan if the dome does alter its shape just 
where the rollers are attached, it is easy to readjust 
them, and in this case they always have a true circle 
to play against. : 

The only other important point to be mentioned 
in these domes is that of the shutter and machinery 
for balancing and working it. Fig. 3, on the next 
page, represents a development of a little more 
than half the entire length of the track formed for 
the shutter by the two main girders as mentioned 
above. It was necessary that a free opening should 
be left 6 {t. wide from the soleplate of dome almost 
up to the apex, Two, therefore, of the main girders 
were (as before mentioned) stretched right across 
the dome, but each 3 ft. from the centre line, i.c., 
6 ft. between them, and the crown ring before men- 
tioned was discontinued across this space, extra 
strong angle-iron being here introduced, however, 
a to outside and inside steel shells to strengthen 

e@ part. 

A perfectly clear space therefore of 6 ft. wide was 
thus left for the travel of the shutter from sole- 
plate to soleplate, one half of this being left with 
neither inside nor outside covering, forms the open- 
ing, the other half is sheeted over as the dome, 
except that the inside plates were fastened by 
screws instead of rivets, so that at any time one 
or more plates can be taken off for the purpose 
of oiling the tracks, or doing anything that may 
be necessary to the shutter, &c. 

In Fig. 3, C C is the centre of the dome, 
and the half of the track here shown is not that 
which forms the opening, but the opposite part. 

The shutter itself, the upper end of which is 
shown, is formed of steel plates strengthened by 
avgle-iron, longitudinal and crossbars, and has six 
rollers rolling on the inside of the web of the main 
girders ; it also carries three lateral rollers on each 
side to prevent avy portion of its gearing or rollers 
scraping against the sides of the girder. 

To the extreme end of this shutter is attached the 
centre of a long chairi, one end of which after pass- 
ing over several guide rollers is attached to the 
lower barrel shown at the left hand of Fig. 3, while 
the other end passes round the large horizontul 
roller at centre of dome, and back over several 
guide rollers to the upper barrel at the left hand 
end of Fig. 3. This latter: is, therefore, the open- 
ing barrel ; both barrels above mentioned are geared 
to a pinion, on the shaft of which is a large rope’ 
wheel by which motion is given simultaneously to 
both barrels, one winding and the other paying out. 
With this gearing, therefore, the shutter can be 
raised up from the opening and lowered down at 
the other side, leaving a clear opening of 6 ft. wide 





from the soleplate to apex. In doing this, how- 
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REVOLVING DOME FOR THE VIENNA OBSERVATORY. 
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ever, there is clearly a great waste of power, for 
in the beginning of the process the entire weight 
of the shutter, which is about 16 cwt., has to be 
lifted bodily up one side of the dome. As it is 
hauled up, of course it gets lighter and lighter, till, 
in the middle of its journey, where it becomes 
actually balanced, and the work to be done is = 
that of the friction of the rollers, &c. And, 
finally, as it descends the othe: side the work to 
be done is of a negative character, for unless the 
rope was securely held the shutter would run 
down of its own weight. This is clearly a waste 
of power, and moreover dangerous, for if the rope 
slipped, or the gear failed in any way, the 16-cwt. 
shutter would ran down either way with tremen- 
dous force and inevitably do damage. This has 
necessitated in many domes the introduction of an 
endless screw for this purpose, which cannot slip, 
but the action is very slow; and even here there 
ia the same waste of power. It is evident that 


as the same weight has to be lifted and lowered, 


























a proper system of balancing would obviate both 
objections, but Mr. Grubb’s domes are, so far as 
we are aware, the only domes in which ~~ attempt 
has been made to grapple with this difficulty. The 
simple contrivance by which this balancing is effected 
is shown on Fig. 3. 

Besides the double line of chain or rope used for 
opening and shutting the shutter, there are another 
pair of chains attached to the shutter, which after 
passing over several guide pulleys are fastened to 
the smaller end of two conical grooved pulleys 


through the main girders, and on the extreme end 
of the latter another similar pair of conical grooved 
pulleys are keyed. Attached to the larger ends of 
these second conical grooved pulleys are chains, to 
which are attached weights, which are for con- 
venience sake formed into little i rolling 
between the two shells of the dome. The modus 
operandi of this balancing ge is as follows. 
In the position shown in Fig. 3, when the shutter 





shown. The shaft carrying these pulleys passes right | 





Cc 


is fully down in its place, it will be seen that the 
weights being attached to the large part of their 
cones and the balancing chains to the smaller part 
of these cones, the maximum effect is produced, and 
in fact almost the whole weight of the shutter is 
suspended by the chains. As the shutter is raised 
by the barrel the balancing chains wind up on the 
larger cones, while the chain of the weights winds 
on toa a of their cones, and therefore the 
pull on the ncing chains becomes less and less 
until the upper end of the shutter arrives opposite 
the cones when it is across centre of dome and 
requires no balancing. Asthe shutter is now moved 
further on, and the point of attachment of chains 
to shutter pass the cones, the pull on the balancing 
chains és reversed, for while it acted with the open- 
ing barrel up to this point it now acts against it 
and prevents shutter running down. As the shutter 
is moved still further open the pull on the balancing 
chains becomes r and greater as required. 

this way the shutter is almost balanced through 
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its whole journey, and in,no_ place ‘is it 20 lb. out of 

ce, which not only prevents danger of accident, 
for the ropes may be let go at any place, but also 
reduces the work to that of the mere friction of the 
shutter rollers, The rope wheel is of such proportions 
that it enables the shutter to be travelled about 1 ft. 
per second, so that this shutter, 30 ft. long by 6 ft. 
wide, and weighing about 16 cwt., can be raised up 
one side and lowered at the other in 30 seconds by 
pe Broeees with a very moderate expenditure of 
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One point more is worthy of notice. It will be 
remarked that as the dome is only a complete hemi- 
sphere, ‘it would not be possible to have an opening 
90 ft. high, or a shutter to close same in’ One piece, 
for there would not be room for the 90 ft. shutter to 
fit in the other quadrant, and allow any room for 
lap, not to speak of the barrel, gear, &c. 


To meet this point, the shutter, as above described, 


does not close down within 4 ft. of the soleplate. 
The last 4 ft. is closed by a pair of metallic folding 
doors opened oué by strong springs, and closed by 


‘position, this “ wi 





9 feb 
an arrangement of levers, and a wiper on the lower 
end of the main shutter, so arranged that when the 
shutter comes down within about 18 in. of its lowest 
r’ presses against the levers, 


and closes over the doors, and then the shutter itself 

nore down over them, and makes all quite weather- 
roof. 

The three smaller domes are furnished with the 

same system of live ring rollers, as above described 

for the great dome, but the domes themselves were 

not constructed on the double shell principle. 


The 
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frameworks of these three domes are formed of iron 
trussed girders of somewhat elegant design, the ties 
being of flat iron ljin, by jin., and the trusses of 

n-barrel tube, with bolts passed through. The 
rameworks of these domes were constructed in 
Dublin, and they were covered with sheet iron by 
local workmen after erection in Vienna, 

Two of these three domes have lel chases 
and shutters constructed somewhat like the great 
dome, but the balancing arrangements are slightly 
different; instead of winding on the conical rollers, 
the balancing chains are made to lift up a set of bars 
one after the other, the bars being connected 
together by short double chains. As the shutter 
is (say) opened, one bar after another is lowered 
into a receptacle ae for it between two of the 
dome girders, and the pull on the balancing chains 
becomes less and less, On arriving at the central 
point the chains double over a pair of pulleys, and 
the weights are again raised one after another, the 
increasing pull on the balancing chains being now 
reversed in its direction. 

The third of the smaller domes has an opening of 
a segmental shape formed by two radial girders, 
showing 60 deg. opening at base running to nothing 
at the apex. ‘The arrangement of a shutter for this 
form of opening is of course much more simple than 
for a parallel chase. It is formed of a framework of 
light girders of slightly longer radius than the dome 
itself covered with sheet iron (as the dome), turning 
upon the “ finial” as a centre, and having rollers at 
base rolling on a bar of angle-iron attached to the 
dome asarail. A rack is attached on inside into 
which gears a pinion with rope wheel. It canbe opened 
with great ease. All the domes have been erected 
some time since in Vienna, under the superintendence 
of Mr. W. K. Davis, Mr. Grubb’s engineer, and are 
in satisfactory working order. Irrespective of the 
application to observatories, it would appear that 
the double steel shell form of roof, as above de- 
scribed, would be well worth the attention of archi- 
tects. Leaving out soleplate and shutter arrange- 
ments, which would be unnecessary for ordinary 
purposes, such a dome would only weigh about 
10 tonsfor 45 ft. diameter; its stability is enormous, 
its appearance sightly, the supporting walls need be 
much slighter than neceseary for other constructions, 
and the cost by no means high. 








WINTER GARDEN, TORQUAY. 

Tuts building now in course of erection is situated on 
the southern slope of Braddon’s Hill, at an elevation of 
about 100 ft. above the sea. 

It consists of a central pavilion 60 ft. square (see Fig. 2 
of the two-page engraving published in our issue of 
October 22) with two wings 60 ft. in width and 96 ft. 
each in length, and also two transepts to the pavilion which 
serve as entrance halls, &c. 

The main building is constructed entirely of iron, and 
glass, resting on a limestone plinth about 4 ft. in height. 
The columns and gutters are in cast iron, the girders, 
rafters, and purlins in wrought. Each wing and transept 
terminates in a gable constructed in cast iron. Fig. 1 on 
the same plate shows two of these gables in section and 
one in elevation. The principals supporting the roofs of 
the wings are lattice girders 60 ft. in span, and 12 ft. apart 
strengthened with elliptical wrought-iron arches having 
cast ornamental spandrils, 

The central portion of the arch forms the bottom 
flange of the girder and is therefore rivetted at the 
junctions, while the parts near the springing, which are 
not intended to carry the weight of the roof, but only to 
act as wind bracing, are bolted at the connexions. The 
columns are 8 in. square in the shaft, and each is fixed 
to the stone plinths by four holding-down bolts 4 ft. 4 in. 
long, 1} in. in diameter, and the wrought-iron principal 
is strongly connected with bolts to the top of the columns, 
At the junction of the wings with the central pavilion 
each of the four columns has to receive the ends of two 
principals, and they are accordingly enl Cast-iron 
gutters 12 ft. long are placed on the top of the columns and 
bolted to them, water-tight connexions being dispensed 
with, as each gutter has an independent outlet, and the 
rain water is carried through the columns into pipes. 
The columns of the central pavilion are carried about 
18 ft. 4in. above the top of the gutters, and are here 
connected by four trellis girders 3 ft. deep, rivetted 
together at the columns so as to form a square frame 
60 ft. wide. 

This frame constitutes the lower abutment of four 
inclined girders, corresponding in place with the diagonals 
of the square, while the upper abutment of these girders 
is a frame 86 ft. square of similar construction. The 
= of the inclined girders with the frame is effected 

y means of a cast-iron column, which also receives 
the upper ends of two adjoining inclined girders, but 
these as well as other similar girders placed between 
the- two square frames do not belong to the principal 








parts of the pavilion structure, but serve only to carry 
the roof covering at 12 ft. distances. The four columns 
last mentioned terminate at the bottom in pendants, and 
eventually in gas chandeliers, and are continued above 
to form the corners of the lantern of the pavilion. The 
same construction is here repeated. Four diagonal 
inclined girders are made to abut at the four corner 
columns against a horizontal frame 36 ft. square; this 
frame is composed of cast-iron girders 12 ft. long, each 
bolted to the corner columns and also to intermediate 
columns. At the top the inclined girders are joined 
together in one point by means of a casting which termi- 
nates at the bottom in a pendant and gas chandelier, 
and at the top in an ornamental finial and flagstaff. 

The above is a description of the framework of the 
building by means of which the roof and the sides are 
divided into spaces of 12ft. The spaces of the roof are 
further divided up by Z shaped purlins composed of an 
angle-iron 4 in. by 2p in by 4in., and one 24 in. by 2$ in. 
by } in. ; they are 3ft, apart in plan while the slope of 
the roof is 1 in 2. 

The whole of the roof is braced together by a system 
of wind braces, the arrangement of which can be seen in 
Fig. 2. At the transept this bracing is continued down 
the sides of the building terminating at the plinth as 
shown in Fig. 1. 

The glazing of the roof is carried out according to 
Mr. J. Watson’s patent method of glazing without putty. 
Wooden sash- bars are fixed to the purlins at distances of 
1 ft. 3g in., these are grooved on top, the grooves contain- 
ing small zinc gutters. The glass is laid without lap and 
with a clear space of 4 in. lengthways upon the sash-bars 
while crossways they have the usual lap just over the 
purlins. At the intersection of the zinc gutters with the 
laps the corners of the four panes meeting are held’down by 
a galvanised bolt and india-rubber washer. The sash-bars 
thus do not project above the surface of the glass, but 
at distances of 12 ft. from each other, i.¢., over the prin- 
vipals of the roof larger timbers 7 in. by 2}in. are laid 
parallel withthe sash bars, and project above the surface 
of the glass, thus forming supports for planks in case of 
necessary repair. The sides of the building are glazed 
in wooden frames in the ordinary way with putty. 

In the illustrations, Fig. 1, on the two-page engraving, is 
a section through the centre of the building, and shows 
the arrangement of the ironwork forming the central 
pavilion, the wings, and the transept. Fig. 2 is a plan 
to a smaller scale of the building, and indicates the 
general distribution of the framework and bracing; 
Figs. 3 to 7 are details of the upper parts of one of the 
four columns, and the girders and principals forming the 
central pavilion. Fig. 8, see preceding page, illustrates 
half of one of the principals and columns of those portions 
of the building extending beyond the central pavilion, and 
forming the wings ; Figs. 9, 10, and 11 are details of the 
columns of the central pavilion; Fig. 12 is a section of 
the raised part of the roof shown, Fig. 8 ; Figs. 13 and 14 
are details of the corner columns of the lantern, the posi- 
tion being indicated in Fig. 1; and Figs. 15 to 19 are details 
of the columns carrying the main principals (Fig. 8), 
showing the connexions with the latter. 

The work was designed and is being carried out by 
Mr. M. am Ende, of 3, Westminster Chambers, London, 
Messrs. Harvey and Watson being the architects. 





TORPEDO BOAT ENGINES. 

We give this week on pages 426 and 427, engravings of a 
pair of compound surface condensing engines constructed 
by Messrs. Augustin Normand and Oo., of Havre, 
for the torpedo boats built by them for the French 
Government. The perspective view of these engines, 
which we give on page 426, shows their general design, 
while their arrangement in the vessel is shown by 
Figs. 1, 2 and 8 on page 427, the remaining figures on 
that page representing details respecting which we shall 
speak presently. 

On reference to our engravings it will be seen that 
the engines are of the compound intermediate receiver 
type with cranks at right angles. The high-pressure 
cylinder is 320 mm. (12.6 in.), and the low-pressure 
cylinder 520 mm. (20.48 ~ in diameter, the stroke 
being in each case 380 mm. (14.96 in.), The two cylinders 
are cast in one piece with their steam jackets and the 
intermediate receiver, and they are supported on four 
A frames of steel arranged as shown. The frames it 
will be noticed are placed so as to leave all parts very 
readily accessible. 

On each side of the baseplate are the feed and bilge 
pumps, these being worked by an eccentric keyed on the 
crankshaft at the middle of its length. The air pump is 
vertical, and is worked from a crank-pin formed at the 
fore end of the crankshaft. The position of the air pump 
in the vessel, and its connexion with the condenser, is 
shown clearly in Fig. 3, page 427. 

The exhaust steam escapes through the backs of the 
slide valves, and the exhaust from the low-pressure 
cylinders crosses the intermediate receiver, but is well 

rotected from it so as to avoid causing condensation. 
he condenser is a cylindrical vessel of Muntz’s metal 
8 ft. 4 in. long by 1 ft. 11.6 in. in diameter, the exhaust 
steam being led down to it by a forked pipe so that it 
enters the condenser at two points. The cond i 


water is made to circulate by the motion of the boat 
The packing for the tubes consists of a tube of india- 
rubber, and the holes in the compressing brass plates 
are countersunk, so as to form nozzles at both ends of 
the tubes, and so reduce the resistance to the motion of 
the water. A steam jet is provided in the after circulating 
pipe leading from the condenser, for the purpose of 
producing a circulation of the water during trials at 
moorings. This arrangement of condenser was applied 
for the first time by Messrs. Normand in 1875, on board 
the paddle steamer Hirondelle.* 

The crank-pins are, as will be seen, of great length, 
their length being 180 mm. (7.08 in.) and their diameter 
90 mm. (3.54 in.) The crankshaft has four bearings, and 
to accommodate the flexibility of the boat and engines the 
connecting rods are flattened at one portion of their 
length, as shown by the detail views Figs. 4 and 5, so as 
to give them some flexibility in a fore and aft direction, 
and insure good contact between the working surfaces. 
The flattened portion of each rod measures 3.94 in. by 
0.48 in., and the upper part of each rod is bored out, as 
shown by dotted lines, so as to lighten it. The general 
design of the rods is shown clearly by Figs. 4 and 5. All 
the bearings are of phosphor-bronze, 

The supply of air to the stokehole is furnished by a 
fan driven by a separate engine, as shown in Figs. 1, 2, 
and 3, The shaft bearings of the engine are also very 
long, and to give the plummer-blocks some elasticity 
they are made as shown in Figs. 6 and 7, on page 427 
This plan is stated to answer very well. 

The engines we have been describing are supplied with 
steam by a boiler of the locomotive type 4 ft. 7.1 in. in dia- 
meter in the shell, and containing 239 tubes 7 ft. 2.6 in. 
long and 1.58 in. internal diameter. We published in our 
number of October Ist (see page 272 ante) a letter from 
Messrs. Normand, giving particulars of the performances 
of several of their boats fitted with the engines now 
under notice, and we publish on page 433 of the present 
number a further letter giving additional particulars. 
Judging from the data contained in these letters, 
Messrs. Normand have been highly successful in obtaining 
an economical performance, and in securing a good supply 
of steam with a moderate air pressure in the stokehole. 
The engines altogether present several features of special 
interest. 





SACHS’ ROCK DRILL. 

Wuen we described in our issue of October 22nd, page 
344, the rock drill patented by Brossman, and manufac- 
tured by the Humboldt Conipany, of Kalk, near Cologne, 
we mentioned the one which we describe to-day as belong- 
ing toa different class of rock drills. Sachs’ machine may 
be considered as one of those drills in which pre- 
cision of action, automatic working of all parts, and a 
minimum of power combined, give high-class results, 
which can, however, only be obtained at the expense of 
a somewhat complicated construction. In the machino 
we illustrate on page 434 all motions are directly con- 
nected with the piston, and as soon as the air valve to the 
cylinder has been opened the different motions are per- 
formed in their proper order automatically. The con- 
struction will be understood by reference to our illustra- 
tions, Figs. 1 to 5. In the cylinder a moves the piston }, 
which on its prolonged rod at one end at e carries the 
drill, while coupled to its other end is the rod f, which 
works the valve d by means of the bell-crank lever 9. 
The rod f slides loosely in the sleeve of lever g, see Fig. 
2, and the latter regulates the motion of the valve. The 
valve receives compressed air through the opening ¢ 
below the valve, while the exhaust takes place through 
holes in the side of the valve box. Connected with the 
bell-crank g is a lever h, see Fig. 3, which works the 
rod t, guided in two brackets fixed to the cylinder cover ; 
and to this rod jis attached a crosshead carrying the 
two pawl springs /and m, see Fig. 4, which by their 
motion turn the ratchet wheels n and p. The wheel 
n is cast in one piece with the piston and stuffing 
box, see Fig. 2, and the piston rod being square with 
rounded corners, it takes part in the rotary motion, and 
a slight twist is given to the drill at each stroke. The 
second ratchet wheel o forms the nut of the spindle p, 
and by its rotary motion feeds the drill up to its work. 
The teeth on this ratchet wheel are, however, propor- 
tioned in such a manner, that the nut o does not move 
until the drill has acquired a certain length of stroke, 
and after this, the feed is automatic. The spindle p 
forms one support of the machine, another shalt 
r is placed on the other side, and by means of a set 
of bevel wheels on the nut and a hand crank the drill 
can be rapidly withdrawn after the hole is drilled. By 
means of the two guides p and r, the rock drill can bo 
fixed to a framing, such as is used for tunnelling, and 
of which we also give illustrations in Figs, 6 to 8, on 
the same page. Therequirements of these portable drill 
frames are, that they shall hold one or more drills in such a 
manner that the latter can be turned in any directions 
without much waste of time and labour, that the frame can 
be rapidly and firmly fixed in position, and easily removed 
after the holes are drilled. Figs. 5, 6, 7, and 8 represent 
one designed to carry two rock drills. It consists of a 
small four-wheeled truck c, built up of two cylindrical 
vessels, one of which carries water for washing out the 
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traversed from end to end by tubes through which the 








* See ENGINEERING, vol. xxi, page 305. 
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bore holes, the other compressed air for working the 
drills ; both reservoirs are constantly connected by means 
of flexible hose to larger reservoirs, and at their front 
end carry the connexions to supply the drills also by 
flexible hose. This truck carries a vertical cylindrical 
column a, to which are fixed the supports 6 b for 
carrying the drills. The truck itself is fixed in position 
by the screw d, while each support carrying a drill has 
a point f which fixes itself in the rock and steadies 
the machine. The rack and pinion motion for setting 
up the drills to their work will be easily understood by 
reference to the illustrations. All set screws are fitted 
with independent handles, and the whole is a thorough 
workmanlike job. The Humboldt Company are also 
building frames for carrying four or six rock drills for 
large tunnelling work, anditis, of course, understood that 
these frames will take either the Sachs or Brossmann 
machine. 


MACHINERY FOR STEEL MAKING. 

Ar the meeting of the Institution of Civil Engineers held 
on Tuesday, the 9th of November, Mr. W. H. Barlow, 
F.R.S., President, in the chair, |the paper read was on 
** Machinery for Steel-making by the Bessemer and the 
—_it Processes,’’ by Mr. Benjamin Walker, M. 
Inst. C.E. 

It was stated that much had been done to render easy 
the manipulation of steel in the molten state, as well as in 
the solid but heated state. Hydraulic machinery played 
an important part in this operation. So extensive was the 
use of water pressure and so gigantic were the ines 
worked by this power, that it had become indispensable 
that the water employed as the source of pressure should be 
used economically. To attain the former condition the 
boilers must be of first-class material and workmanship, and 
be worked at pressure of 80lb. to 90]b. per square inch. 
The most advantageous hydraulic pressure was from 600 Ib. 
to 750 lb. per square inch, and the engines for pressing the 
water should be of the comqenna type, highly expansive, 
and fitted with surface condensers. accumulators 
were necessary, and where the distances were considerable 
there should be several accumulators. The engines should 
be kept going continuously. The working was more econo- 
mical at a piston speed of from 150 ft. to 180 ft. per minute 
than at a lower . The valves and water-ways, espe- 
cially for the inlet, should be large, the valves having but 
little lift. Cup-leathers and packing not easily accessible 
should be avoided, plain rams being preferable to buckets. 

The engines for pumping at high pressures should be com- 
pound, because the expansion was, to a great extent, beyond 
the control of the workman ; simple piston or slide-valves 
could be employed, and elaborate gear avoided ; the cooling 
effect was less in the compound than in the simple engine, 
and the compound engine had proved the more economical. 

The author then described a pair of compound pumping 
engines of 300 indicated horse power atthe pumps. The 
high-pressure cylinder was 30in. in diameter, the low- 
pressure cylinder 50 in., the stroke of each being 30in. To 
the piston-rod of each cylinder was coupled a yarn gan | 
pump, the larger ram of which was 9 in. in diameter, an 
the smaller 64in. The action of the pump was similar to 
the ram-and- bucket pump, but ordiaary packing was avail- 
able. The engines were fitted with a surface condenser, 
air, circulating and boiler pumps. The circulating pum 
drove water through the condenser tubes to the overh 
tank for the supply of the force pumps. The author had 
adopted the circular slide-bar, as it combined lightness 
with strength and cheapness. The cylinders were steam- 
jacketted, and the valves and pistons were similar to those 
of a first-class marine engine. Provision was made for 
rendering the engines automatic by letting boiler-steam at 
a reduced pressure into the low-pressure cylinder, and 
by an arrangement in connexion with the accumulator, 
shutting this off when the engines had been set in motion. 
The author’s firm had recently made for the East and West 
India. Docks Company two pairs of compound surface- 
condensing pumping engines for accumulator pressure of 
150 indicated horse power at the pum The boilers were 
of the Lancashire type, capable of being worked at a pres- 
sure of 75 lb. per square inch. The engines had two high- 
pressure cylinders, each 20}in. in diameter, and two low- 
pressure cylinders, each 32in. in diameter, cast together 
and mounted on one bed plate, but independent. They were 
fitted for surface condensation. The mean result of a “yy 
number of diagrams showed a consumption of coal of 24 lb. 
per indicated horse power per hour. The large amount of 
water formerly necessary to feed the boilers was now almost 
entirely dispensed with ; only the small quantity required 
to make up for loss at the head box and gland of the 
boiler pump having to be cage’. The high-pressure 
engines in the same house been made surface-con- 
densing by a separate engine; only one-third of the 
boiler power formerly needed was now required, and only 
one-third of the coal. The author had collected a 
number of indicator diagrams from non-condensing pum 








ing engines working accumulators, and found that the | ; 


average amount of water evaporated per indicated horse 
Poni, per hour was 35lb.; whereas in the compound 

ighly-expansive surface-condensing pumping engines only 
121b. per indicated horse power per hour of water were 
required to be evaporated. 

Lhe cost of producing 1000 cubic feet of water at a pres- 
sure of 700 Ib. per square inch, in the case of the usual 
plant at Leeds, was for the ordinary high-pressure non- 
condensing, non-expansive accumulator 
about 6s. 7d., and for the economical, 
os engine 4s. 3d. 

Ped ont then described an economical hydraulic engine, 


fem ing engine, 
ighly-expansive, 


f auling heavy weights at the author’s works in Leeds, 
in which two small rams, half the area of a larger one, were 


being brought into communication with it alternately i a 
=. _—, The cra vans i =, sag, and a 
ydraulic valve requiring neither nor , the cross- 
head of one ram was to move the valve of the 
other. The author had made a number of capstan 
engines with three cylinders, come to the con- 
clusion that the double-acting engine, with cranks at right 
angles, had many advantages over the three-cylinder engine. 
It occupied little room, the connecting-rods were a the 
rams well guided, the valves and gear simple, and the 
whole was readily accessible, not requiring a 
when used as acapstan for ing. As a double-power 
ine, to exert a strain of 5 tons at 70 ft. per minute, the 
author had employed instead of a double crank a three- 
w with six rams, three and three, and with forked con- 
necting rods. The valve for admitting the water had 
double ports, and the arrangement was such that water 
could be admitted to either three or six rams. ines of 


Engines 
this class was in o tion for ing ships at the eastern 
and West India Docks. 


extension of the 

Illustrations were then given of an ingot crane, very 
economical in the consumption of water ; of an 8-ton ingot 
crane in operation at Messrs. ow, Vaughan, and Co.’s 
new steel works at Eston ; of a Siemens steel furnace, with 
the necesary —— cranes, as in operation at the works 
of Messrs. John Brown and Co. (Limited), Sheffield, and 
at the West Cumberland Iron and Steel Company’s works 
at Workington; of a 10-ton Bessemer converter; of a 
centre crane ; and finally, of a pair of vertical compound 
blowing engines, to be used in the process of making Bes- 
semer steel. 


NOTES FROM THE NORTH. 


Giaseow, Wednesday. 

Glasgow Pig-[ron Market.—Last Thursday’s pig iron 
warrant market was flat, and from 50s. 9d. down to 50s. 74d. 
were the prices at which business was done; the close, 
however, the price returned to 50s. 9d. cash. The market 
was firmer on the following day, and a recovery to the 
extent of 5d. per ton was obtained, but still the week closed 
with the price 6d. per ton under that of the preceding 
tang n the forenoon business took place at from 
50s. 10d. to 51s. cash, and at 51s. to 51s. 2d. one month, 
the close being rather sellers at 51s. cash and 51s. 2d. one 
month. The afternoon quotations were from 51s. cash to 
51s. 3d. eight days, and 51s. 44d. one month, and at the 
close of the market there were sellers at 51s. 2d. cash and 
5is. 4d. one month. Some 15,000 or 20,000 tons changed 
hands at the prices just named. Monday’s market was 
quiet at the opening, and business commenced at 51s. 3d. 
cash, as on the previous Monday. There were a number 
of transactions during the forenoon at from 51s. 3d. to 
51s. 4d., and then at 51s. 24d. cash. Up to 51s. 6d. one 
month and three weeks was also paid, and the market 
closed with sellers at 51s. 3d. cash and bayers offering 1d. 
per ton lower. The afternoon market was strong, and a 
good business was done at 51s. 44d. to 51s. 8}d. cash, an 
at 51s. 7d. to 51s. 11d. one month, and the close was 
buyers at 51s. 8d. and 51s. 104d. one month, and sellers 
very near. During the course of the day makers advanced 
the price of No. 1 Gartsherrie 2s., and No. 1 Coltness 1s. 
perton. There was again a strong market yesterday, and 
a further advance of 6d. per ton was secured. Transac- 
tions took place in the forenoon at from 51s. 10d. to 
52s. 14d. cash and 52s. 44. one month, and the close was 
rather buyers at the top gg The afternoon quotations 
ranged from 52s. 34d. to 52s. 2d. cash, and from 52s. 6d. to 
52s. 5d. one month, and at the close there were buyers at 
52s. 2d. cash and 52s. 5d. one month, and sellers asking 1d. 
per ton more. This day’s market was irregular during 
the forenoon, but a good business was done. Openin; 
at 52s. 6d., the price receded to 52s. 2d., then improv: 
to 52s. 5d., but again receded and touched 52s. 3d. 
cash, the close beimg buyers at the latter price, and 
sellers asking 1d. more per ton. Business was done in the 
afternoon at from 52s. 4d. to 52s. 5d. cash, also at 52s, 6d. 
and 52s. 7d. one month, and the close was buyers at 52s. 3d. 
cash and 52s. 5d. one month, and sellers wanting 1d. more. 
Notwithstanding the large production of pig iron at pre- 
sent and the small extent of the shipments, there is appa- 
rently an unabated desire to buy for speculation and 
investment. There is, however, no new feature to rt 
in the general outlook. On American account a few trifling 

Is have lately been bought, but nothing of any moment 
in the way of orders is being booked for the other side 
of the Atlantic. In respect of the orders for the Continent 
there is still a complaint as to sluggishness, but the reports 
in regard to the home trade continue to indicate a bri 
and prosperous condition of things, there being at present 
& very great consumption of iron going on. Prices remain 
firm for hematite pig iron, and may be quoted at about 
62s. 6d. for Nos. 1, 2, and3. At the end of last week the 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 477,111 tons, the increase for the week 
jogs | 343 tons. Last week’s shipments of pig iron amounted 
to 12,430 tons, as compared with 10,128 tons in the corre- 
sponding week of last year. The number of blast furnaces 
in operation is now 119, as against 95 at this time 
last year. There are eight blast furnaces producing 
hematite pig iron, a good deal of whichis being used in the 
local steel: works, while some is in request at the foundries 
where a very superior quality of castings is wanted, more 
especially ingot moulds for casting Siemens steel. 

Activity in the Lanarkshire Malleable Iron Trade.—The 
various works throughout the Lower and Middle Wards of 
Lanarkshire that are engaged in the production of mal- 
leable iron are at present exceedingly well employed. 
During the summer months, puddlers and others were not 
able on account of the great. heat to accomplish much 
work. Consequently, the large stock of puddled iron which 
had been accumulated in most of the extensive works 








always in 


communication with the accumulator, the larger 


during the past few years is nearly exhausted. Several 





foundation made. 


important orders have recently been booked in some of the 


large works, and a busy season is anticipated by those 
engaged in the e. e rolling mills are running full 
time, and several ienced hands in the finishing 


ments had to be taken from England. All the puddli 
farnaces are working on the double shifts, and it will be 
some years before the stock of puddled iron be so as 
it was during the past two years. The sheet trade, which 
is mostly for f n consumption, is not in such a flourish- 
ing and a slight reduction of rates had just been 

There is a wy 4 inquiry after steel, and those who 
had erected works for the manufacture of that commodity 
have a fair prospect before them. 


_ Proposed Harbour Improvements at <Aberdeen.—An 
important scheme of harbour improvements has just been 
pewter Sr the consideration of the Aberdeen Harbour 

mmissioners by Mr. Smith, their resident engineer. The 
proposed works have reference chiefly to the gradual 
rearrangement of the docks to suit the change now taking 
place from the use of sailing ships to large steamships. It 
A estimated that the works contemplated will cost a sum of 

Threatened Strike of Clyde Engineers.—A meeting of 
representatives from all the leading engineering works on 
the Clyde was held last night in Glasgow, to hear the 
replies to the memorial sent to the employers last week. 
Great indignation was expressed at the silence of the 
Employers’ Association, and extreme action was urgently 
advocated. Nothing definite, however, was resolved upon, 
but instructions were given to the Acting Committee to 
consider the matter and report to an adjourned meeting to 
be held to-morrow might. The secretary was instructed 
to forward copies of the memorial soliciting an advance of 
wages to the re my of Greenock and Port-Glasgow, 
where the men are **on the move.”’ 


Institution of Engineers and Shipbuilders. — Tho 
opening meeting of the Graduates’ Section of this Institu- 
tion was held last night, when the new President, Mr. John 
M‘Currich, M.A., C.E., delivered his ina' address, 
his subject being the rise and of civil engineering. 
It was a most able and comprehensive address, and was 
listened to by the t meeting of the section ever held. 
In the early part of the proceedings the silver medal of the . 
section was awarded to Mr. James Rowaa for the paper 
which he read last session on the marine engine of the 
present day. 


Royal Scottish Society of Arts.—The annual genoral 
meeting of this Society was held on Monday night, Mr. 
George Blanshard, President, in the chair. The resident 
— the session with a few observations, in the course of 
which he paid a tribute to the late Sir Thomas Bouch: and 
in alluding to the present condition of the Society, stated 
that the membership numbered 359, this being a decrease 
as compared with last year. The report of the Prize Com- 
mittee was then read, from which it appeared that the 
committee had made the following awards; To Neil Car~ 
michael, M.D., Glasgow, for his ‘‘ Experimental Investiga- 
tion in the Principles of House Drai , with Special 
Reference to Traps and Water-Closets,”” the Keith Medal, 
value twenty sovereigns. To George W. Warren, watch- 
maker, London, for the description of his “ Instrument for 
Registering and Printing the Fares on Ominbus, Tramear, 
and other Tickets, and simultaneously issuing the same,’’ 
the Reid and Auld Prize, value ten sovereigns. I'o Alexander 
Maclean for the description of his ‘‘ New Railway Cash- 
Transmission Box,”’ a Brisbane Medal, value five sovereigns. 
To James M. Douglas for the description of ‘‘ An Improve- 
ment in the Safety Lamp,”’ a Hepburn Prize, value three 
sovereigns. To Henry Shiels, for the description of his 
‘* Improved Patent Carriage Axle,’ a ee Prize, value 
three sovereigns. To Axiexander Frazer, .A., optician, for 
his description of ‘‘ An Improved form of Standard Baro- 
meter,’’ a Brisbane Prize, value three sovereigns. To. W. 
Ivison Macadam, F.C.8., F.1.C., for his paper “ On the 
Chemical Composition of Boiler Incrustations, with the 
Analyses of Waters used for Steam Parposes, and of 
Materials Employed as Anti-Incrustators,’’ the Society’s 
honorary silver medal. And to John Wilson, of South 
Bantaskin, in ition of his having carried-out the idea 
of a continuous brake in the year 1848, the Society’s 
honorary silver medal. Special thanks were awarded to the 
President, Dr. Stevenson Macadam, Mr. Robert Gird- 
wood, Dr. W. J. Black, and Mr. Allan Macdougal, C.E., 
for their respective contributions. The following office- 
bearers were elected for the current session: President, 
Mr. Henry Cadell, M.E., the Grange, Bowness; Vice- 
Presidents, Francis B. Imlach, F.R.C.S.E., and Walter 

ie, Edinburgh; secretary, Mr. Edward Sang; and 
treasurer, Mr. J. 8. Moncrieff, C.A. 








Barrr’s Process FoR Protrrectina Iron. — We 
observe that Messrs. A. Dewrance and Co., of 176, Great 
Dover-street, London, have undertaken the management of 
this process, and have erected furnaces and — for treat- 
ing iron objects; we have already (see ENGINEERING, 
~ xxviii., page 441) published a detailed and illustrated 
description of the process. 





Tux Cotiins LinE.—The old Collins steamer Baltic, the 
last and the only lucky one of that ill-fated line, is about 
to be broken up in Boston. The record of the rest of the 
Collins line is pitiful. The Arctic was run into by a 
French vessel and sunk; the Pacific, with all on board, 
including the wife of Mr. Collins, was never heard of after 

ili rom Liverpool; the Atlantic was broken up in 
New 





ork last year; while the Adriatic, the queen of the 
fleet, is used in the Western Islands as a coa hulk by an 
English steamship company. 
\ 
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IRON COAL WAGON FOR THE RHENISH RAILWAY. 


CONSTRUCTED BY MESSRS. VAN ZYPEN AND CHARLIER, ENGINEERS, DEUTZ. 
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Ws give above engravings of an iron coal wagon for 
the Rhenish Railway, which was shown at the recent 
Disseldorf Exhibition by the makers, Messrs. Van 
Zypen and Charlier, of Deutz, whose large pavilion, with 
its extensive display of railway rolling stock, cranes, 
&c., formed such an important featur) in the Exhibition 
grounds, The wagon illustrated is cf a new type, and 
its constructive details are marked by some excellent 
features. As will be seen by our engravings, it is made 
wholly of iron. The headstocks are channel irons, while 
the soles are of [ section, the transverse bearers being 
channel irons and resting on the bottom flanges of the 
soles, so that they do not support the bottom of the wagon 
directly. This position of the transverse bearers enables 
diagonals and longitudinals to be placed both above and 
below them, those below being angle iron as usual, while 
those above areof Z section, so that they can be rivetted 
to the bottom plates as well as to the transverse bearers, 
where they intersect the latter. Gusset plates are used at 
the more important junctions, as shown in the plan 


— 


| Fig. 2, and altogether an exceedingly strong frame of 
moderate weight is obtained. 

In the case of the body, the corner pillars and door 
pillars are of Vignole rail section, while the intermediate 
side pillars are T irons. The side pillars are fixed to 
skeleton brackets projecting from the outer sides of the 
soles, as shown on the left-hand side of Fig. 4, strong 
inside knees being added in the case of the door pillars. 

The wagon is provided with both side and end doors, 
the latter being hinged at the top, and being so mounted 
that they can be lifted right away if necessary. The 
arrangement of the fastenings of these end doors will be 
readily understood on reference to Figs. 1 and 3. Each 
door is made of a single buckle plate, an excellent idea, 
as it enables the desired stiffness to be obtained with a 
very light plate. 

The wagon has buffers with volute springs in skeleton 
| cases, and a continuous drawbar provided with screw 
| couplings, as well as supplementary hooks and links of 
| the pattern shown in Fig. 1. There are no safety chains. 











The wheels are solid wrought iron, and the axle-boxes 
are made for oil lubrication. The principal dimensions 
of the wagon are as follows: 


ft. in. 
Le of bod inside one oe eee 16 4.8 
. Wid th = ge ee “ 8 59 
ae pn oe ma ; - 
e ove ete eee ove tons. emt. 
Weight empty ... s+ = as 
Gplivary load. eee o ove . 10 0 
Maximum load ... eco tee - 103 0 
We may add that all the sections of iron used in the 


wagon have been exceedingly well chosen, while the 
workmanship of the wagon exhibited at Diisseldorf was 
excellent in every respect. 





Norruzen or France Raruway.—The French Minister 
of Public Works has authorised the Northern of France 
Railway Company to open a section between Douai and 
Orchies. The length of this section is 12} miles. 
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CULTIVATING MACHINERY. 
On Implements and Machinery for Cultivating Land 
by Horse Power.* 
By Mr. me R. ne ange “ ianten, 

THe operations of agric » 80 tar as they come 
within the province of the mechanical engineer, may be 
roughly divided into four on as follows : 

1. The preparation of the land. 

2. The sowing of seed, &c. 

3. The harvesting of the crops. ’ 

4. The preparation of the crops for consumption. 

The writer proposes to consider in this paper the opera- 
tions included in the first of these groups, so far as they 
are effected by implements or machinery worked by horses, 
and to discuss the construction of these implements and 
machines, and the conditions to be fulfilled by them for the 
most efficient performance of their work. 

In order that the surface of the ground may be brought 
into, and maintained in, a condition of fertility for the pro- 
duction of cultivated crops, it must be properly drained, 
must be periodically stirred and turned over, so that every 
part of the soil to a certain depth may be i to 
atmospheric influences, must be reduced to a finely divided 
and porous state, so that the rootlets of the plants ma 
have free scope, and must be from time to time saneel 
to compensate for the exhaustive effect of the crops pro- 
duced. 

We have therefore to consider 

1. Implements for drainage. 

2. Ploughs. 

3. Cultivators. 

4, Harrows. 

5. Rollers and clod crushers. 

6. Manure distributors. 

1. Implements for Drainage.—The importance of a 
thorough system of surface drai has but lately begun 
to be universal recognised. In relation to porous soils 
the subject is of less moment, but, with heavy clay lands, 
the different proportions of the rainfall which pass off by 
proper drains, or by percolation through the underlying 
strata, or by evaporation, ore of the utmost importance. 

tion of water not enly renders the operations of 
hus ry more difficult, but is absolutely fatal to many 
ar mow tae the loss Ds hae due to an excessive 
quantity of moisture passing y evaporation is high] 
prejudicial. In climates such as our own, on the omm d 
tion that one-fourth of the whole rainfall passes off by 
evaporation instead of by proper drains, there is a loss of 
energy over a given area of clay land sufficient to plough 
that area over several times ; and no doubt an important 
part of the heat thus abstracted would, if the land were 
properly drained, appear as potential energy in the shape of 
roots and grain. 

Various attempts have been made by the mechanical 
engineer to assist the agriculturist in the matter of 
drainage. The most practically efficient implement is the 
subsoil plough, by means of which the ground is stirred to 
a depth of from one to two feet below that at which it is 
wh “the Tanai drained b 

en the is drained by means of a system of pi 
laid at a depth of from 2 ft. to 4 ft., the subsoiler is of 
great value in opening out a connexion between the drain 
and the surface. Perhaps the best plan of subsoiling by 
horse power is to remove the right hand body of an ordi- 
nary| double-furrow plough, and to substitute for it a 
strong tine, working at the requisite depth below the 
bottom of the furrow. With this plan the ground is not 
trodden by the horses after the subsoiler has done its work, 
but is immediately covered over by the next furrow slice. 
According to the method of subsoiling generally adopted, 
the subsoiler is mounted as a separate implement following 
in the wake of the ordinary plough ; but this system is 
attended with the disadvantage of employing two sets of 
men and horses, besides which the pan of the furrow is 
twice trodden by the team, once before and once after the 
a s = —. 
sides the subsoil plough, which strictly speaking is 
only an auxiliary to the work of drainage, patie pv — Sa 
ploughs have been made and used to some extent; the 
object aimed at in all being to cut a channel of some kind 
through which drainage may take place, or in which drain- 
tiles may be laid. The oldest of these is the Mole plough; 
which consists of a solid cylinder of iron pointed at the 
front end, and attached by means of a deep frame to a 
strong beam. The nme or mole, being drawn through 
the earth at a depth of from 12 in. to 20in., leaves behind it a 
channel communicating with the surface by a narrow open- 
ing. A series of these channels is connected by a master 
drain running transversely. The mole plough can only be 
used to advantage on stiff clay lands; and even on these 
the channels formed by it are not very lasting nor is the 
system of drainage very efficient. An attempt was made, 
many years ago, to render the channels so formed - 
manent, by causing the mole to draw after it into the , a 
formed by it a series of drain tiles strung on a wire rope 
which was afterwards withdrawn. The machine was worked 
two horses = @ windlass,¢ and was capable of 
justment to avoid the ———— of level in the work, 


due to the uneven surface of d; ey 
seems to be of very limited appli Bation. In aan e field 
no great amount 


for age implements is so 

¢ ingenuity has been ded on their production. Never- 

: | an implement which would open out a trench from 

ae 4ft in depth for the reception of ordinary drain 

he in such a manner as to compete with hand labour would 

Meeerent advantage for clay land free from stones. Mr. 
wen, of Black to solve the problem by 


ub, attem 
means of two ploughs, having om cutting parts and breast 
* Paper read before the Institution of Mechanical 








of the requisite form. The first plough was intended to cut 
out the slice to half the required depth; the second to 
complete the trench. An attempt has also been made to 
achieve the os — by — — a _ dise 
carrying a series of cutting scoops, but the writer eves 
that it to unsu The problem still waits for a 
practical solution. : — 

2. Ploughs.—Leaving the question of subsoiling and 
drainage, we pass on to consider the implement which of 
all others is the most im: t to the farmer—the Plough. 


The history of the early development of the plough is a 
matter of archwological rather than of mech in’ 
and has been treated of by Mr. W. Waller in a read 


before the Institution ( ings, 1857, p. 41*). | We 
proceed at once to the consideration of the implement in its 
modern forms. 
Although the general features of the plough are the same 
for all kinds of work and in all localities, yet the details of 
construction are subject to numerous modifications accord- 
ing to the nature of the work sees to be done, and to 
the custom or uirements of the district for which the 
lough is intended. The essentials of the plough are the 
od to which are attached the cutting and turning 
of the implement, provided at the front end with the 
through which the draught is taken, and terminating at 
the other extremity in the handle or handles. 
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The beam and handles together constitute a framework 
which must be proportioned so as to give to the ploughman 
the requisite command over the implement, and which must 
possess sufficient rigidity to withstand the longitudinal and 
torsional strains to which it is subjected. When the motion 
of the plough is steady, the chief strains tend to stretch the 
beam and to bend it upwards. By means of the draught- 
chain the draught may be, and is by some makers, taken 
directly from the body, the head only exercising a directive 
influence, and thus the tensional strain is taken off the 
beam. But the advantage of the dranght-chain is doubtful ; 
as a beam which is strong enough to resist the bendin 
strains and those brought into play in turning at the head- 
land, will be sufficiently strong to take in addition the 
tensional strain. There seems to be no good reason there- 
fore why the draught should not be taken directly from the 
head in every case. 

The handles must be sufficiently rigid to withstand an 
upward or downward pressure, or a twisting strain from 
the ploughman either in the work of the implement or in 
turning at the headland. Their height above the bottom 
of the furrow should be adapted to the stature of the 
ploughman, and their h to the nature of the work for 
which the plough is intended 

‘* The head stands to the 


a ens plough in the same relation as 


By means of it the point of appli- 
cation of the draught may be adjusted, both pe ta a 
laterally, so that the plough may be even and steady in its 
motion, without any tendency to run into or out of the 
land, the guiding work of tne ploughman exercised through 
the handles being thus reduced toa minimum. Where no 
draught-chain is used, the head usually consists of a 
vertical bar, called the hake, pe @ series of notches 
by means of which the vertical adjustment may be given, 
and capable of being moved about a vertical axis and 1 fixed 
in any position upon a horizontal sector of a circle, so as to 
give the lateral adjustment. Where the draught-chain is 
used, a rod which can slide vertically, carrying an eye 
through which the yr gr ego passes, takes the place of 
the hake. In some of the most improved plonghs the 
lateral adjustment is given with great nicety by means of 
a transverse screw carrying the hake upon a block through 
which the screw works. This nicety is of conehderalle 
importance, as a very small alteration in the direction of 
the ae gives the plough a tendency to swerve from the 
straight line. 

The framework constituted by the beam and handles is 
substantially the same for all kinds of work, but the — 
and turning parts of the implement are necessarily modi 
to suit the nature of the soil, and the requirements of the 
gree cee The farrow slice is cut horizontally from 

subjacent land by means of the share, and vertically 





i “ft So Po the Pens of 
ef ey a o orm 
with a hooked handle, the Ar eat ing about 





eers. 
t See Mr. J. Fowler’s paper, Proceedings 1857, p. 57. 


and held in the hand; this, he believes, not 
ly been described. 








from the adjacent soil by means of the conlter, the slice 
when cut being turned over by the breast or mouldboard. 
The coulter is fixed upon the front of the beam ; the 
share and breast are carried by the frame which is fastened 
ee en eer i tae te ae eae 
lough upon the und is taken e sole 
whic is fixed to the underside of the frame ; and the side 
pressure of the plough upon the land is taken by the side- 
te which is at to the side of the frame. The 
rame with its attachments constitutes the ‘‘ body’’ of the 
ante. _ 7. character of the implement depends upon 
of i 

The share is usually of cast iron, of a triangular form 
and is fixed to the frame by means of a socket, and secur 
by a pin or hook. The share has not only to cut the 
underside of the slice, but to give the slice a certain twist, 
and also to commence to turn it over. Its upper surface 
must be a continuation of the sweep of the breast, and its 
under surface is usually hollowed out so as to render 
the cutting edge more acute. The ordinary length of the 
share is about 10 in., and the width somewhat less than the 
width of the slice, so that the slice is not entirely cut from 
the ground beneath. Iftheshare is of a width sufficient to 
cut the slice completely, the slice is apt to be pushed aside 
by the lateral thrust of the front part of the breast, and 
ayy broken, instead of being uniformly turned over ; 

ut by leaving a narrow strip uncut, a lateral resistance is 
provided which prevents this. 

For parting turf or stubble a broad steel share about 
15 in. wide is used; and for very strong land the share 

inates in a long and narrow point, which finds its way 

between the stones and mally pushes them aside, thus 

diminishing the shock which would be caused by a short 
int meeting a heavy stone. 

A slight “pitch’’ is usually given to the share ; that is, 
the point is inclined downw ; in order that the share 
may have no tendency to run out of the land and diminish 
the depth of the work. 

The front part or neck of the frame, on which the socket 
of the share is fitted, is sometimes for economy made solid ; 
but in the most improved ploughs the share is fixed to the 
end of a lever, called the lever-neck, which admits of a 
slight motion about a horizontal axis, so that the pitch of 
the share may be adjusted. 

It is most important that the cutting edge of the share 
should be kept s otherwise the draught of the implement 
will be materially increased. This object is effected by the 
method of chilling cast-iron shares introduced by the late 
Mr. Robert Ransome, of Ipswich, in the year 1803. The 
under surface of the share is chilled in casting, and thereby 
i oh. hi aetiae tia oh eee 
comparatively soft; the effec’ e soft upper 
surface of the share wears back from the hard ander sur- 
face, which therefore always presents a sharp cutting tn 

The coulter is usually in the form of a heavy knife-blade, 
terminating in a rectangular or cylindrical shaft by means 
of which it is attached to the beam. The form of the beam 
and the nature of the attachment must be such as to admit 
of the coulter being set at the angle with the vertical which 
is required by the nature of the soil. When the shaft is 
cylindrical, the cutting edge of the coulter should be as 
near to, and the back of the blade as far behind, the axis 
of the cylindrical part as possible; so that the direction of 
the resultant resistance of the earth on either side of the 
blade may pass behind the axis, and consequently the 
coulter may have no tendency to turn round the axis. 

The sharpness of the coulter is as important as that of 
the share, and may be secured by similar means. The 
coulter being of wrought iron, its landside may be laid 
with steel and hardened ; and thus the unequal wear will, 
as in the case of the share, preserve asharp edge. 

Where the soil is of a peaty or fibrous texture and free 
from a. as | age Jos yore Ny skeith or disc mye 
consisting of a thin s isc with a sharp cutting edge 
which can rotate about a transverse horizontal axis, is used 
i am sey ¥ sting Soa the plough roceed to 

aving the cutting parts o plough, we p’ 
consider the breast, by means of which the furrow slice is 
turned; the form of which has been, and still is, a fruitful 
subject for discussion. The nature of the work done 
depends almost entirely upon the shape of the breast, which 
must be adapted to the style of ploughing which is required. 
In England the prevailing style differs from that of most 
other countries. The usual practice on the Continent is 
to break up the furrow slice as much as possible, at the 
same time turning in the old surface and the weeds as far 
as is consistent with this; the result being that the work 
done is similar in c to that which would result from 
digging by hand. In oe ger on the other hand, the prac 
tice is to cover completely the weeds and the old surface, 
and to expose a fresh surface, but at the same time to 
leave the furrow slice in an unbroken condition. It may 
be doubted whether the English style is the best, but the 
discussion of this question folenss rather to the farmer 
than to the engineer, who must supply the former with 
an implement which will meet his view of the case. 

The question as to whether the solid English 
should or trapezoidal has py mre | 
discussed ; and though the trapezoidal form is still adop 
in many localities the weight opine is in favour 
of the rectan section. In ploughing ata given depth, 
the draught for a high-crested iow is said to be greater, 
while the weight of earth turned is less, with the trape- 
zoidal than with the sectipn, and the practical 
result upon the crops has been found by careful trials to be 
inferior. The Royal A tural Society has laid down as 
its standard of excellence ‘‘ That the plough should cut the 
sole of the furrow perfectly flat, leave the land side clear 
and true, and lay the furrow slices with uniformity, with 
perpendicular cut of the land side.” 

In considering the rectangular form of furrow slice, the 
question arises as to the angle at which the slice should be 
laid (wee nee Cotarenas te ions of breadth to 
width in the slice) in order that the result may be most 
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beneficial. Where seed is to be sown broadcast, it is | varies considerably ; some giving a uniform twist, others a| being thus profitably engaged, they, for the most part, do 
im t that the sides of the furrow should be equally | twist gradually increasing from the share to a point near | not concern themselves much about reform. _ 
inclined, so that the seed may roll to the bottom of the | the middle of the breast and then diminis , and others} There is another point not to be lost sight of, viz., that all 
furrows ; but for most purposes the equal inclination of the | twist gradually increasing or diminishing throughout the | recent Government Patent Bills have provided for examina- 


sides of the furrow is a matter of little importance. 

As all the slices must be laid in parallel positions, Fig. 1 
(see 431), it will be seen that, when the depth A B and 
the inclination D A E of the sod are given, the width is at 
once determined, and is equal to A K or BF, where BF isa 
line drawn through B to the bottom of the furrow to 
meet A D. If D G be the vertical distance of D from the 
line A E, then, since B F A and D A G are similar triangles, 
and BF=DA, therefore BA=DG. Hence we may note 
that, whatever the width or inclination of the slice may be, 
the bottoms of the troughs between the ridges are always 
on @ level with the original surface of the ground; and, 
therefore, if seed be sown broadcast the level to which the 
seed falls on the ploughed land coincides with the original 
surface. 

Suppose that the ground is required to be ploughed to a 
pas depth a, and let i be the inclination of the sod to the 

ottom of the furrow; then 

Width of slice= * — 
Exposed surface of sli =e? 
ix surface of slice per square 
inch of field. 
Height through which the centre 
of gravity of the slice is raised. 

If we wate f on the supposition that the best form of 
furrow slice is that which exposes the greatest amount of 
surface, we have this exposed surface a maximum when 
sin. t=cos. i, that is, when ‘=45 deg. This is the angle 

which is generally regarded as the most advantageous. 

Tt may, however, be argued with justice that the best 
form of slice is that which exposes the land most to the 
combined disintegrating effects of the air and moisture ; 
and that this result will be attained when the whole mass 
of land turned (not merely the part contained in the ridges) 
is most raised above its original position. For since the 
whole land must settle down to its former level under the 
action of the harrow and the weather, and since this settle- 
ment involves the breaking and — of the slice, 
attended with the admission of air into the crevices, it 
follows that the amount of this settling action should be 
the greatest that can be produced. This result will be 
attained when the centre of gravity of the earth turned 
over is as high as possible. 

The height through which the centre of gravity of the 
whole soil moved is raised by the plough being } a cos. i, 
we see that the elevation of the centre of gravity due to 
ploughing increases as the angle at which the slice is laid 
diminishes, and therefore as the proportional width of the 
slice increases. From this point of view, therefore, it will 
be advantageous to increase the width of the farrow slice, 
though of course there is a practical limit beyond which 
this cannot be done. For very many purposes, however, 
the width of the slice might be twice its depth, in which 
case the angle of inclination of the slice is 30 deg. instead 
of 45 deg. The following Table gives the comparative 
results for the angles of 45 deg. and 30 deg. : 


} =sin. i+cos. 7 


=} a cos. ¢ 


Angle of inclination 45 deg. 30 deg. 

in. in. 

Depth of slice... ove aa ose 6 6 

Wid 1 ge ae 8} 12 
Surface exposed per square foot of 

field ... ao eee ese nn 203 196 
Height through which the centre 

of gravity is raised 2.12 2.56 


Hence it appears that by laying the slice at an angle of 
30 deg., instead of at an angle of 45 deg., we have only 
34 per cent. less of new surface exposed, whilst the whole 
mass of soil turned is raised 224 per cent. higher. This 
result is, of course, independent of the depth of the plough- 
ing so long as the proportions of the furrow slice are pre- 
served. Hence it would seem that whilst one desideratum 
of ploughing—the exposure of new surface — is still attained 
to almost the same extent, we attain another desideratum 
—the pulverisation and disintegration of the earth—to a 
much greater extent. 

A considerable saving in time and labour would result 
from the adoption of these proportions of furrow slice 
‘wherever it may be practicable. In ploughing at a depth 
of Gin. on a heavy soil we may take the elements of the 
draught to be roughly divided as follows: Thirty per cent. 
due to the friction resulting from the weight of the imple- 
ment, 50 per cent. due to the curting of the slice, and the 
remaining 20 per cent. due to the turning of it. The widths 
of furrow slice under consideration are in the proportion of 
7to 10. Hence, supposing the implement to travel at the 
same speed in both cases, 30 per cent. of time will be saved, 
9 per cent. of draught out of that due to the friction of the 
implement, and 6 per cent. of draught out of that due to 
the vertical cut. That is to say, a saving of 30 per cent. 
in time, and 15 per cent. in labour. 

Assuming that the furrow slice is to be turned over in as 
solid and unbroken a state oa we have to give to 
the breast the form which s do this in the best manner 
and with the least draught. To leave the furrow in an 
unbroken state, the action of the breast upon it must be as 
gradual and uniform as ible, and its length must there- 
fore be considerable. Por ** match-plonghing”’ a breast 
from 4ft. to 5 ft. in length is used ; for ordinary work from 
3 ft. to 4ft. is the usual length. Where it is desired, as in 
Norfolk ploughing, to leave the and ina more broken 
state, a breast of about 2 ft. Gin. in length, and of a cross 
section concave to the soil, is used. In ploughing wet clay 
lands the soil adheres te a long breast and forms a thin 
layer over it, which seriously increases the draught. A 
short breast must therefore be used, the effect of which is 
that the action of the breast being concentrated, as it were, 
over a less extent of surface, the pressure between the slice 
and the breast is sufficient to keep the surface clean. 

The practice of makers as to the twist of the breast 








whole length. Perhaps each of these forms has its advan- 
tages on different soils, but the theoretical or fandamental 
form, from which every practical derivative form must 
vary but little, is a surface which will turn the slice over 
as uniformly as possible, without giving to it any more twist 
than is given by the share in the operation of cutting. We 
proceed to consider the nature of this surface. _ 

Let A BC D, Fig. 2, represent the first position of any 
section of a furrow slice, G being the centre of gravity of 
the section. Daring the first period the section is ti 
about the corrfer A, and the centre of gravity rises un 
the line AG becomes vertical. During the second period 
the slice turns about A until it stands on its side in a ver- 
tical position, and the centre of gravity is meantime f 


During the third period the slice turns round the point D, 
and the centre of gravity again rises until the line D, G, 
becomes vertical. Lastly, during the fourth period the 


centre of gravity is falling, and the section turns about D, 
until it assumes its final position and rests upon the slice 
previously laid. It will be seen that the respective angles 
through which the slice is turned rr: each of these 
peri depend upon the proportions of the furrow slice, 
the first two periods however always representing 90 deg. of 
turning, and the last two the remainder of the turn. The 
breast may be divided longitudinally into four portions cor- 
responding with each of these periods, the length of each 
part, in the fundamental form, being proportioned to the 
le of turn during the period. 

The true form of the breast for the maximum of efficiency 
and minimum of draught involves a problem which is almost 
incapable of any but a very approximate, and practically 
useless, mathematical determination. The problem is com- 
plicated by the fact, often overlooked, that the form of the 
twisted part of the farrow slice is not that of a riband, 
twisted about one edge which remains straight. It will be 
seen that the form of the slice between the horizontal 
section ABCD, Fig. 3, and the section turned through 
90 deg., AB, C,; Dj, is the twisted riband form. The con- 
tinuation of this form however to the section where the 
slice assumes its final inclination would bring the section 
into the position A B,C, D,, whereas the true position is 
A, B,C, D,. Hence the form of the slice, from the point 
where its section is vertical, is obtained by a twist about A, 
combined with a rectilinear displacement of every inter- 
mediate section, sufficient to bring its lower edge into the 
line through D, at right angles to the plane of the section. 
If the slice could be treated as an elastic body, a practical 
approximation to the form of surface required would be 
obtained by laying a slice of some elastic material on a 
horizontal plane and twisting it into the required position, 
and then finding the projections of the surface so obtained 
and its generating lines ; and —- the form thus found 
might be practically usefal. e furrow slice is not how- 
ever an elastic body, and therefore the only reliable final 
criterion of the exact form of the surface must be arrived 
at by numerous experiments with trial forms in the field. 


(To be continued.) 








PATENTS. 
To THe EpiTorR or ENGINEERING. 

S1r,—I am very glad to learn that Messrs. Field and 
Fahie are in favour of patent law reform. It would a; 
from some remarks lately made by Mr. Chamberlain, M.P., 
that an alteration of the patent law may be proposed in 
the next session of Parliament. Inventors and others 
interested in patents had better, therefore, be prepared 
to press their views in the proper quarter before the Bill is 
drafted—as well as after. In the mean time, however, if 
you, Sir, will inaugurate the petition for the small but 
useful concessions named in my last, I have little doubt it 
will be largely and influentially signed. 

I am, Sir, your obedient servant, 
W. H. Norrucorr. 





To THE Epr10z oF ENGINEERING. 

Srr,—I am =r the patent question is being ventilated 
in your excellent journal, which, indeed, may well be 
regarded as our best friend and chief hope in patent 
matters, for it would be difficult to overestimate the bene- 
fits you have from time to time conferred on inventors and 
the public, (1) by your abie advocacy of patent law reform ; 
(2) by your powerfal opposition to attempted legislation in 
the wrong direction ; and (3) by the aid you have afforded 
all interested in our industrial progress, by the publication 
of your SS yet concise tabular record with 
illustrated abridgments. It is certainly to be hoped that 
ere long our Patent Office will do mach more than hereto- 
fore, also that protection of inventors will be cheaper in 
this country. speak feelingly, for I became a patentee 
myself many years ago, and very costly I found it: year 
after year we have heard of intended legislation, but it is 
long in coming. Meanwhile we are told that patent 
agents are as anxious as any section of the community for 
reform. Perhaps this may be the case with some, but as a 
rule I do not think the English agents concern themselves 
much on the subject. I can quite believe your corre- 
spondent, Mr. Fahie, and his colleagues in Dublin and 
other of Ireland, are anxious for a change, but I do 
not think this is a criterion, because very few inventors 
come from Ireland, the number of Irish applications for 
British patents being on the ave less than a hundred 
per annum ; so that all those gentlemen in different parts 
of Ireland who act as (inter alia) patent agents may well be 
anxious for what your correspondent designates “‘ A very 
much more lucrative business.’’ 
But many English patent agents have good practices, 
some taking out hundreds of patents every year; and, 








tion as to novelty. Now should a strict investigation on this 
head be insisted on, many applications would be rejected, 
and among these most unquestionably would be found a 
large proportion of the so-called inventions coming from 
that unfortunate ay whose present terrible internal 
condition is so likely (by keeping Parliament otherwise 
occupied) to retard legislation in the real inventor’s 
interest. T an, Sir, &. 
Manchester, November 6, 1880. D. H. 





FOG HORNS AND SIRENS. 
To tHe EpiTror or ENGINEERING. 

Sr1r,—In your description of fog horns and sirens in your 
number of October 29, 1880, you say that “‘ The fog horn 
or trumpet driven by compressed air is a modification of an 
apparatus devised some years ago by Professor Holmes, 
but embodying several improvements by the makers.”’ 
The inference to be drawn from the words which I have 
put in italics would lead any reader to suppose that for 
some years I have had nothing to do with sirens or fog 
horns, and that Messrs. Sautter, Lemonnier, and Co. are 
in fact the inventors of all the improvements in the appa- 
ratus since “‘ some years ago.” 

The facts of the case are as follows : I have two patents, 
one dated September 4, 1873, No. 2917, for improvements 
in fog horns, another dated October 2, 1875, No. 3126, 
which includes all the improvements in sirens, and both 
these patents are taken out in France by me, and worked 
pom y y me in association with Messrs. Sautter, Lemonnier, 
a 0. 

In my patent No. 3426, you will find that I describe 
and claim a siren which will, with one movable cylinder, 
give even a full chord if required. As to double-note 
sirens I have made many. The siren with two horns is 
also described in this patent, as well as the improvements 
in the automatic apparatus for sounding. 

As to the powers of my patent sirens, I would take a 
contract to construct one that shall be heard in a calm or 
fog at a distance of 30 miles. 

nstead of its being true, as a reader might be led to 
believe by the lines quoted above, that I have nothing to do 
now with sirens, I to state that I supply exclusively 
Denmark, Holland, Russia, and England, and have just 
sent off a siren apparatus of the second class to Ireland. 
The above are all large and very powerful apparatus for 
lighthouses and light vessels. The hand lever sirens you 
show for use on board v. as made under my patent are, 
after a competitive trial made at Portsmouth (in which Mr. 
Wigham competed) adopted by the Admiralty, and give 
great satisfaction as to their power and facility in si ing. 

Other sirens were in use by the Trinity Board, but [ 
have had to replace them by mine as being more efficient. 
Relying on your sense of justice for the insertion of this 
6x tory letter, 

I an, Sir, your obedient servant, 
F. H. Houmss. 

15, Walham Grove, S.W., November 8, 1880. 





BOILER INSPECTION. 
To THE EpIToR OF ENGINEERING. 

Str,—I was very much pleased to see your columns 
thrown open to any one inclined to offer any definite infor- 
mation on the above subject. I have read Mr. Hiller’s volu- 
minous communication in your last issue, on which I wish 
to make a little observation. He appears very jealous of 
the honour and reputation of his peculiar company. He 
prefaces his letter by reiterating what he said on June 11th, 
1880, in a letter to your contemporary, “‘ that the Walsall 
boiler explosion was in no way connected with his com- 
pany.’’ I looked in vain for some tangible reasons to 
convince me my present opinion was unfounded that insur- 
ance companies’ primary object is making dividends, effi- 
ciency, safety, and economy coming inthe rear. Mr. Hiller 
appears a little offended at Mr. ill’s free, open, and 
candid opinion relative to the thorough examination of the 
exploded boiler at Walsall. Perhaps he will extend to 
others what he claims for himself. He deprecates the 
Rastrick construction, but his company insure this class of 
boiler ; this will bear its own interpretation. It appears 
the recommendations of the insurance company were super- 
fluous and entirely outside of the mark, the failure being 
caused by bad repairs and defective condition which ought 
to have been known, inasmuch as the boiler had been under 
——- for the two previous years. I know a firm who 

a boiler insured for four consecutive years, and never got 
any examination beyond what the ins r could see while 
standing on the footplates, and yet company received 
the premium regularly. There may be a great amount of 
policy in this, but to my mind there is very little principle. 

t must be misplaced confidence or nominal inspection. 
The affixing of apathy on the part of the owners of Halifax 
boilers is rather weak, inasmuch as the insurance company 
could have declined to renew the policy. Why did they 
not do so? It is quite obvious the Manchester Steam Users’ 
Association is a very formidable compeer with insurance 
companies. Mr. Hiller accredits the former with doing 
epee but on a very small scale. It must be more 
creditable to have quality than quantity, as shown by the 
latter. Mr. Hiller evidently, either intentionally or othex- 
wise, practices self-laudation, which he condemns in the 
Association. As to the vaunted —w of the inspections 
the following fact will bear witness. few weeks ago an 
i made a so-called h examination of a 
and pronounced it in condition to the master 
eaty Soe not have given any opinion 
he is hedged in and limited very much, in some 

cases post-cards precede the inspector, apprising the 
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manufacturer that the inspector must not give any opinion 
even after he has examined a boiler). Another inspector 
shortly arrived, le the examination, found two defects ; 
he rted them to the master, who was astonished and 
amazed ; the firat inspector was from an insurance company. 
This confirms Mr. Hiller’s words that their system is defec- 
tive, but he attributes it to the parties who have actually 
joined the company voluntarily. Perhaps all insurance 
companies are wishful to ann examine their boilers; I 
wish them success ; but I am afraid their efforts will be 
strangled until they get on a better foundation, a perma- 
nent one ; they have done some service, but nothing com- 
pared to what might be done. Mr. Hiller wishes his 
skilled inspections to be taken advantage of. I think a 
Cornish boiler exploded in July, 1879, which had been 
skillfully operated upon. : Ww 
Surely there is something more in the speciality of 
trained inspectors than no superiority ‘‘ over careful an 
intelligent attendants.’’ Insurance companies, I am in- 
formed, accept boilers without any examination whatever, 
excepting what can be seen while wai this is not 
warranted, even if the boiler be new. If it be so, what 
about pressing 5 boiler owners their tenet respecting 
the importance of having their new boilers examined before 
leaving the maker’s yard, so that their construction, work- 
manship, and equipment can be proved. Mr Hiller, in 
conclusion, offers some suggestions which he offered ten 
years ago before the Select Committee on Boilcr Explo- 
sions, the most noteworthy being the seventh. When the 
insured boiler exploded at Stoneclough, on June 16th, 1879, 
an officer from the Association was refused admission to 
the works. FAIRpPLay. 
November 11, 1880. 








COMBINING HARMONIC VIBRATIONS. 
To THE EpiToR OF ENGINEERING. 

Srr,—Among the Notes in your last week’s issue there 
appears a description of a very ingenious and simple appa- 
ratus for the demonstration of Lissajou’s figures, and the 
instrument is spoken of as the invention of Mr. G. M 
Hopkins, of America, and as if it were of recent date. 

May I, in justice to a distinguished physicist, direct your 
attention to the fact that Dr. Id Pfaundler, Professor 
of Natural Philosophy in the University of Innsbriick, 
exhibited at the Loan Collection of Scientific Apparatus, 
which was held at South Kensington more than four years 
ago, an instrament identical, not only in principle but in 
every detail of construction and adjustment with that 
described in your columns last week. 

At a time when priority of invention or of discovery is 
thought so much of in the scientific world, it is of import- 
tance that in a journal enjoying’so exceptional a position as 
ENGINEERING does with the Continental savans full 
credit for a very ingenious invention should be given to the 
person whose claim to it is supported by priority of publi- 
cation which, in the absence of more positive testimony, 
must always be the only recognisable evidence of priority 
of conception. 

I am, Sir, yours faithfully, 
Duvoixos. 
Paris, November 6, 1880. 








TORPEDO BOATS. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—In answer to Mr. Donaldson’s letter published in 
your last number, we beg to state that indicator diagrams 
were taken at different speeds on boats Nos. 21 and 27 only, 
and from these the mean indicated horse power of the 
three hours’ official trials was found to be 468 for No. 21, 
and 440 for No. 27, very nearly equally divided between 
both cylinders. 

The oneeat of fuel being respectively 1290 lb. and 
1065 lb. (which last was erroneously given in the Table 
as 1010) per hour, is per indicated horse power 2.67 lb. 
for No. 21, and 2.42 Ib. for No. 27. 

The power of the ventilator engine is not included in 
the above figures, and the circulation of the water is 
effected by the speed of the boats. 

We remain, Sir, yours very truly, 
AvuGusTIN NORMAND AND Co. 
Havre, November 8, 1880. 





To THE EDITOR OF ENGINEERING. 

Sir,—The mode adopted of calculating the relative 
powers in the two cylinders is that of combining the 
diagrams from high and low-pressure cylinders in the 
manner I have pointed out in your columns and elsewhere ; 
and that the difference of power in the two cylinders is not 
near so great as that which [ estimated, must be due to 
some exceptional cause, of which I have not any knowledge. 
Almost everything in these boats is of so exceptional a kind 
that it is perhaps not to be wondered atif the diagrams are 
the same. 

‘Some day, perhaps, Messrs. Thornycroft will favour us 
with copies of cards taken from one of their fast boats, 

Yours truly, 

London, November 10, 1880. W. ScontneErDer. 

[Facsimiles of some diagrams from Messrs. ‘Thorney- 
croft’s engines were given on page 367 of our nineteenth 
volume.— Ep. E.] 





SAFETY-HOOKS FOR CULLIERIES, 
To tHE EpiTor oF ENGINEERING. 
Sir,—My objection being ‘‘a very old one,” is an- 
swered (!} in the old way. Home Secretary’s circulars 
are all very nice, but it so happens that none of them 


settle this question. 

I should be sorry to hinder anybody’s good work, even 
ood work’’ means, as in this case, ‘ saving’’ each 
rge number of lives that might not have been in 


when “ 
year a 








any great danger but for these hooks. My impression is 
that during the last five years there have been more acci- 
dents to life and limb in England through over-winding 
cages actually fitted with s bty-hooks, than there have 
m in Wales, where, speaking generally, there are no 
hooks; and if ‘“‘ Newport, Mon.’’ can show that I am mis- 
taken I shall really be much obliged to him. 
Yours faithfully, 
Cardiff, November 10, 1880° W. H. Massey. 





PERKINS ». COMPOUND ENGINES. 
To THE EpIToR oF ENGINEERING. 
S1r,—In your issue of October 15th inst., you publish a 
letter from Messrs. Day, Summers, and Co., Northam Iron 
Works, the makers of the new engines for the famous steam 


d | yacht Wanderer, which two years ago raised our expecta- 


tions of a revolution in marine engineering to such a pitch, 
and then ended in disappointment to us, and apparent 
failure of the Perkins system so far as the Wanderer is 
concerned. This is evinced by the extract from the letter 
of the chief engineer. 

To show the advocates of the Perkins system that a 
compound engine of the usual type can be worked as eco- 
nomically as regards fuel as the Perkins engine has done, 
the makers of the Wanderer’s new machinery (by your 
kind permission) should publish the main jiculars o 
their engines and boilers, consumption of ,» 28 also indi- 
cator diagrams. We have heard so much of what the 
Perkins engine could do, but now we have actual results of 
what has been done by the use of steam at a comparatively 
moderate pressure. 

I am yours aaiiame. 
s&s 


Sunderland, November 4, 1880. . 

{Messrs. Day, Summers, and Co. have kindly promised 
to supply drawings of the new engines, &c., for publication 
in ENGINEERING.— Ep. E.] 





*| STATIONARY ENGINES AT DUSSELDORF. 


To THE EpIToR OF ENGINEERING. 

S1r,—In the article in your number of Oct. 29, relative to 
the stationary engines exhibited at Diisseldorf, you mention 
the similarity between Messrs. Voss and Maack’s valve 
gear and that designed by Dr. Proell. You also refer to 
the illustration in your journal ( 149 ante) contributed 
by an American correspondent, and resembling both of the 
apparatus referred to. 

ermit me to observe that this form of expansion gear 
was originally invented by a Mr. Tremper, and introduced 
by Messrs. Pusey and Jones, of Wilmington, Delaware, 
where I first saw it. 

I have no remarks to offer regarding the trio in their 
actual working, but the cut-off takes place so far awa 
from the piston, that there is nothing like a res b 
approximation on the diagrams to the theoretical expan- 
sion curve. This defect is avoided by many other “‘ gears’’ 
just as readily applied to existing engines. 


W. WALKER. 
352, Bury-road, Rochdale. 





NOTES FROM THE SOUTH-WEST. 
Water Supply of Cardiff.—The Cardiff Water Works 
mmittee, on Sat y, e to Llanishen, and ea 
personal inspection of the reservoir, with the object of 
arriving at a more correct estimate of its ora! and the 
system on which the supply of water is obtained. They 
also proceeded to Ely, where it is said an unlimited supply 
of water, quite fit for drinking purposes, can be obtained 
ata comparatively small expense. The engines here were 
also inspected, and full observations taken of the whole of 
the work. It is said that only recently was the discovery 
made by some workmen who were oes in sinking 
operations at Ely, that water could be obtained there in 
abundance. It appears that they struck upon a rock in 
the course of their work, and on a charge of dynamite 
— applied the water gushed forth. The water is a little 

, but there is no serious objection to it. The com- 
mittee, therefore, have three schemes before them now, viz. : 
one for extending the present reservoir system at Llanishen, 
another for sinking artesian wells, and a third for pump- 
ing the newly-discovered water at Ely. fter con- 
cileceiien they will make their report to the council. 


New Tin Works at Carnarvon.—New works, which have 
been for some time in course of erection at Carnarvon, 
have at last been completed, and the first bar of tin iron 
was rolled on Wednesday morning. The building, which 
was some years ago used asa rail mill, is extensive. Six- 
teen furnaces are now in full work, and seventy or eighty 
men are engaged at the works, which, with the extra 
colliers and others employed throughout the valley in con- 
nexion with the undertaking, will in all | gee | increase 
the amount of wages paid annually by 10001. The superin- 
tendence of the erection of the a has been con- 
ducted by Mr. L. Marshall, engineer to the governor and 
company’s successors, in such a manner that not a single 
mishap has occurred. 


Rosebush and Fishguard ever nce on extension of the 
Maenclochog Railway from Rosebush, its present terminus, 
to Fishguard is progressing well, thanks to the energy of 
the contractors, Messrs. Appleby and Lorton. 


Coalowners and the New Liability Act.—The annual 
meeting of the Lancashire and eshire Coalowners’ 
Association was held at Manchester on Tuesday. 1t was 
stated that a special meeting of the an of 
Great Britain will be held in London on the 17th inst. to 
consider the action to be taken by coalowners generally in 
reference to their liability under the new Act. Delegates 
to this meeting were appointed, and it was announced that 





' representatives of the trade from all parts of the country 


would be present, and that upon the results of the con- 
ference would depend the-action of local associations. 

Ni t.— Orders continue plentiful, and prices are 
firm. In the house coal trade a rise of 6d. ton has 
been established, and it does not appear unli that it 
wiil be sustained. The iron works are fairly well 
employed, and there seems to be a trifle more firmness in 
the iron departments. In chartering there is a fair amount 
doing, and good rates are being offered for the Mediter- 
ranean to seeure steamers. Iron ore continues slack, and 
it is difficult to do business. The total quantity of coal 
shipped last week was 10,306 tons against 17,568 tons the 
— week. Of iron there were cleared 1829 tons. 

he imports of iron ore last week from Bilbao were 
3932 a while from other directions there were 7663 tons 
received. 


The Forest of Dean.—The puddlers and other employés 
at the Forest of Dean forges, Cinderford Valley, belongin 
to Messrs. Russell Brothers, accepted a reduction on Wed. 
nesday of 5 per cent. in their wages. Some e- 
ments were made relative to the question of pays, and 
henceforth the men are to receive weekly “ subs’’ equal to 
4s. per turn on the working days. 


ee coal trade maintains its activity, which it 


¢ | is to be hoped will not be lessened for a long time to come. 


Stems are, as a rule, exceptio: heavy: one large firm 
has sufficient tonnage boo! 4 bred its whole output 
for two months to come, and there are other important 
producers whose loadi ments are suggestive of the 
ese state of things which existed seven years since. 

he shipments of iron have been more numerous. Last 
week’s clearances comprised 111,895 tons of coal, 5323 tons 
of iron, &c., 3531 tons of fuel, and 820 tons of coke. The 
imports comprised 7444 tons of iron ore from Bilbao, while 
other sources supplied 3238 tons. 


Monmouthshire and South Wales Collieries’ Associa- 
tion.—A meeting of the Monmouthshire and South Wales 
Collieries’ Association was held at Cardiff on Friday, to 
consider the propriety of making further overtures to the 
workmen for the formation of a mutual insurance fund, to 
which owners should subscribe liberally, or whether a fund 
should be formed to indemnify owners for damages, or to 
contest claims made under the Employers’ Liability Act. 


Clydach Valley Railway.—A line in the Clydach Valley, 
better known as the Yynsybwl Valley, a short distance 
to the north of Pontypridd, has been commeneed in 
earnest. Mr. Billups, the contractor, has a large number 
of men at work upon it. 


Swansea.— Although dull, the steam coal trade shows a 
a marked improvement as compared with the previous week. 
The clearances were 9668 tons, against tons, or an 
increase of 3324 tons. The continued dearth of tonnage is 
a great drawback to the current trade. The supply of 
steam coal is good, but prices remain as low as ever. Patent 
fuel clearances show an increase of nearly 2000 tons, as 
compared with the previous week. Iron shows no material 
change, although a little better tone is discernible. The 
principal works are fairly employed. Steel rails are firmer, 
61. to 61.58. per ton, free on board, being the current 
price. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The New Hull Dock.—On Monday last, a special meeting 
was held of the shareholders in the Hull Dock Company. 
The subject before the meeting was the making of the 
Alexandra Dock, which is to be established in connexion 
with the Hull and Barnsley Railway. When the promoters’ 
Bill was passed in the House of Lords, the Hull Dock 
Company was granted permission to make this dock on 
certain special conditions. The di » however, decided 
not to construct the dock, but to leave it in the hands of 
the promoters of the new railway. The shareholders 
approved of this course. The general feeling in Hull at 
thes decision is one of satisfaction, as the new dock will 
thus be entirely independent of the Dock Company. The 
Town Council will be asked to subscribe 100,0001. towards 
the funds of the new railway company, and it is expected 
that the proposition will be carried without dissent. 
Apropos, we may mention that the design for the corporate 
seal of the new railwa: company is by Mr. B. B. Bingley, 
< —— Halifax, who has secured the premium 


Steel.—During the past week there has been a fall of 5s. 
per ton in the value of hematite billets. Business is brisk 
on these rates, but with no immediate probability of 
recovery in prices. Quote best billets, 61. 13s. 6d. ; super, 
71. 5s.; extra brands, 81. 2s. upwards. 

Steel Plates for Ships.—A remarkable reaction has 
taken place in the demand for steel plates for ship construc- 
tion. At least thirty-three per cent. of the ship plates 
now required for Sheffield are of steel, and the latter, 
are daily coming more into favour. 

South Yorkshire Industries.—At this season of the 
year it is usual to note an advance in the price of coal, but 
this year is an exception. Notwithstanding the fact that 


at least one-half the collieries in this district are closed, 
there is more coal in the market than is required. Many 
hundred of miners are out of employment. The iron trade 


is steady, but with no upward movement in price, nor is 
there any probability of any. Engineering houses are not so 
busy as was the case a couple of months ago. Cutlery 
manufacturers have large colonial lines on hand, and the 
old staple trades are far on becoming busier. Continental 
competition in the trade is checking sales, and the 
large houses engaged in this line are suffering in conse- 
quence, 
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NOTICE TO AMERICAN SUBSORIBEBS. 

We beg to announce that we have appointed Mr. Lenox 
Smith, 46, Pine-street, New York, the sole t for ENGINEER- 
IN@ in the United States, and all subscriptions for the United 
States will in future be — to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEERINe delivered post free in 
the United States is 10 dols. U.S.currency payable in advance. 


NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS, — Tuesday, November 16th, 
at 8 p.m., renewed discussion on “ Machinery for Steel Ma’ 
and, time permitting, “New Zealand Railways,” by Mr. T. P. 
Maxwell; and “Ceylon Railways,” by Mr. J. R, Moss. 

THE METEOROLOGICAL SocreTY.—At the Institution of Civil 
Engineers, at 25, Great George-street, Westminster, on Wednesday, 
the 17th inst., at 7 p.m., the following papers will be read: 
“Table of Relative Humidity,” by Edward Dymond, F.M.S, 
“ Rainfall in South Africa,” by John G. Gamble, M.A., M. Inst. C.E., 
F.M.S. “The ee of Mackay, Queensland,” by Henry L. 
Roth. “Thermometrical Observations on ‘board Ship,” by Captain 
W.F. Caborne, F.M.S. 

PHYSICAL SOCIETY.—Saturday, November 13th, at 3 p.m., the fol- 
lowing communications will be made: “On the Thermodynamic 
Relations of the Thermal and the Ergonel Constituents of Heat in 
Liquids and Gases,” by J. Macfarlane Gray. ‘On the Beats of 
Mistuned Consonances of the form A: 1," by RB. H. M. Bosanquet. 
“Note on Professor Exner's Paper on Contact Electricity,” by 
Professors Ayrton and Perry. “On Action at a Distance,” by 
Walter RB. Browne. 


The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQuIBY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed wnder the care of an 
attendant. 
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ITALIAN RAILWAYS. 

_IN a previous number (page 326 of our twenty- 
ninth volume) we gave an abstract of the evidence 
taken by the Commission of In uiry into the working 
and management of Italian rai ways. The Commis. 


rs. If credit betaken, the charge Pp 


sion has now concluded its deliberations, and is com. 
mencing to make public the results. On only one 
point is its decision yet known, and that is, the 
question of private versus Government working. This 
matter, which was practically the cause of the appoint- 
ment of the Commission, was gone into ve 
fully; and the decision is entirely in keeping with 
the evidence. Representatives of all classes inter- 
ested in railway matters were examined, and were 
almost unanimous in recommending that the lines 
should be worked by private enterprise, subject to a 
certain control to be retained by the State. The 
Commission has entirely adopted this view, con- 
sidering that a management based upon commercial 
principles would be far more likely, for its own 
interest, to use every effort to increase the traffic, 
by consulting the special requirements of various 
districts, than would a central State department. In 
all matters of practical working, the railway com- 
anies should be left to decide; but the Commission 
is strongly impressed with the necessity of the 
State’s retaining full control over the goods,tariffs. 
The grounds of this decision, and the objects to be 
gained by its adoption, are matters of importance to 
this country; as, if the recommendation is carried 
out, it will bave a great influence upon many branches 
both of our export and import trade. 

‘The Commission is of opinion that at present a 
system of protection is practically enforced by other 
countries in an underhand manner, by the imposi- 
tion of prohibitive tariffs on foreign goods. On the 
French lines, for example, 7 obstacle is placed 
in the way of the introduction of Italian merchandise, 
Vexatious demurrage charges, and absurd regula- 
tions on through goods traffic, all combine with 
high mileage rates, to check the sale of Italian 

roduce and manufactures ; whilst excessive charges 
or returned empties compel Italian manufacturers 
to pack their goods in worthless cases, which is a 
frequent cause of damage, and greatly prejudices 
them in the eyes of French buyers, It being evident 
that commercial treaties may be and are rendered 
ineffectual by State manipulation of goods tariffs, 
the Commission is of opinion that it would be well 
to furnish the Italian Government with power to 
rotect native a by the means which has 
hitherto only been employed to its detriment, 

In wishing to place the regulation of rates in the 
hands of the Government, the Commission has in 
view the great benefits possibly to be gained by 
Italy from the connexion of the Italian railways 
with those of Germany, by the opening of the St. 
Gothard Tunnel. Whilst it desires, on the one 
hand, to give the power of imposing prohibitive 
rates for the protection of home industry, it con- 
siders that the same power may be employed to 
divert much of the traffic between the European 
manufacturing districts and the East, on to [talian 
lines. The method by which it is proposed to attain 
this object is a system of reciprocal tariffs between 
the railways of Italy and those of the Rhine. This 
reciprocity is to be brought about by holding out to 
the German railways the advantages to be gained 
by agreeing to the scheme, backed up by the power 
of levying high rates on German goods, in the case 
of refusal. The soundness of such a basis of nego- 
tiation, and the probabilities of its success, are at 
least open to doubt ; but it would be out of place to 
discuss the point here. What we have to do with 
is the probability of such an arrangement es 
made upon some basis, and its effect upon Engli 
commerce, if made. 

In considering the question, Italy may at once be 
disposed of, her position being simply that of com- 

leting a direct system of communication between 
ermany and Belgium, and the Mediterranean. In 
the case of valuable manufactured goods, the advan- 
tages to be gained by direct railway transport to a 
port, from whence they could be shipped to any part 
of the East, are so great as to compensate buyers 
for any moderate increase of freight. Under the 
— system, German goods have all to be sent 
y rail to one of the Rhine ports, and thence by boat 
to Rotterdam, from which place they are either 
shipped to their destination, or forwarded to the 
Thames, there again to be transferred to another 
vessel. These two, if not three, transhipments, 
greatly increase the cost of transport; in the case 
of heavy goods, to such an extent as to neutralise 
any but a great —- in price, which German 
may possess over English ; in that of manu- 
actured articles, the damage resulting from the 
transhipments, combined with the extra cost, pro- 








duces the same result, English goods, on the 
contrary, can, as a rule, be Seal on board the 





ex ships without any appreciable increase in 

rice ; a8, with the exception of the Staffordshire 

istrict, all the centres of production are either on 
the sea-coast, or on a navigable river, which prac- 
tically amounts to the same thing. If, however, a 
direct outlet to the Mediterranean is furnighed to 
Continental manufacturers, our present advantages 
of position will, to a it extent, be neutralized. 
At the sper time, although German iron can be 
sold at the works at a lower price English of 
the same quality, a heavy expense is ivturred before . 
it can be put on board; and this expense brings it 
no nearer to its destination than are Cleveland, 
Barrow, or South Wales products. If the new 
route is opened, the outlay which is now required 
to deliver goods to a northern port, from which 
freights to the East would be as heavy as those 
on English goods, would then carry them far on 
their way ; and German material could be sold in 
Brindisi at about the same rate as that at which it 
would be possible for the higher-priced English 
makes to be supplied. 

It being evident that this arrangement once 
brought about, Germany will be able to compete 
with us on an equal footing as regards price in 
Eastern markets, it is to be expected that many 
classes of goods which at present can only be 
manufactured for home consumption, will be forced 
into these markets. Under present conditions, it is 
hopeless to think of meeting this competition by 
under-selling ; in goods of inferior quality we can 
be, and are daily being, beaten in price. Of course, 
quality and price being equal, we, having hold of 
the markets, are in a better position to retain them 
than other countries are to take them from us; but 
we must not rely upon this. If we are to retain 
our share of foreign trade, we can only do so by 
trying to get back the reputation of English goods. 
In the struggle for cheapness, we are hopelessly 
handicapped ; but if manufacturers will only deter- 
mine that the name Fnglish shall be a guarantee of 
quality and honest wor hip, we need not fear 
competition, and may safely leave to Continental 
nations the trade in the lower qualities of goods, 
which they have greater facilities than ourselves for 
producing. 








THE RONALDS LIBRARY. 

On Wednesday evening last, the present session 
of the Society of Telegraph Engineers was opened 
by an informal meeting at the Society’s rooms, to 
mark the inauguration of the Ronalds Library, of 
which the Society became the fortunate possessors 
some time since, under conditions which have since 
been fulfilled. There was nothing connected with 
the poy | itself to call -y" remark, but we 
may take this opportunity to draw ve avs 1 
attention to the highly interesting onthe uable 
catalogue of the literature of electricity and 
magnetism, and their application, which was com- 
piled by the late Sir Francis Ronalds, and which has 
recently been edited with great skill by Mr. Alfred 
J. Frost, the acting-librarian to the Society of Tele- 
graph Engineers, by whom the work is issued to the 
public. 

To any one who has not made the history of the 

sciences, electricity and magnetism, a portion of his 
study it will probably be a matter of astonishment 
to be told that a catalogue of works upon electrical 
subjects, exclusive of all books published during the 
last seven years, can embrace no less than thirteen 
thousand entries, and form a large octavo volume of 
upwards of 560 pages. Yet such are the proportions 
of the valuable work lately issued by the Society 
of Telegraph Engineers, which is, however, a great 
deal more than a mere list of books. It is, in fact, 
a highly interesting descriptive catalogue full of 
valuable notes concerning special features of par- 
ticular works, and giving the names of the authors 
as well as the dates of and places of their birthsand 
deaths. 
Each entry commences with the name of the 
author printed in a bold conspicuous type, this is 
followed in most cases with the date and place of 
his birth and date and place of his death. Then 
follows the full title of the work, its size and 
number of pages, and lastly is given the place at 
which the book was published, as well as the date 
of each edition. 

One of the most interesting features of this new 
addition to works of scientific reference is the bio- 
ae: memoir of the late Sir Francis Ronalds by 

r, A. J, Frost, which is a most interesting account 





of the life of a very remarkable man, whose name 
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must ever be inseparably connected with the earliest 
conception of an electric telegraph, for Sir Francis 
Ronalds transmitted and received messages by means 
of electricity through a wire over eight miles in 
length laid down in his garden at Hammersmith as 
far back as the year 1816, more than twenty years 
before the first patent for an electric telegraph was 
taken out by the late Sir W. Fothergill Cooke and 
Sir Charles Wheatstone. Nothing among the inci- 
dents of the life of Sir Francis Ronalds is more 
striking than a comparison of the far-seeing philo- 
sophical intelligence of the great electrician and the 
pig-headed shortsightedness of the Admiralty of his 
time, as evidenced by two documents, both of which 
are still in existence. The first is an extract from 
the work of Sir Francis Ronalds published in 1823 
on an electric telegraph,* in which he not only 
appreciates the value of the electrical transmis- 
sion of intelligence, but actually foresees and 
predicts the development of electric telegraphy 
and its extension over the country, and the 
following words are remarkable as having been 
published fourteen years before the date of Cooke 
and Wheatstone’s patent: ‘“ Why should not our 
kings hold councils at Brighton with their ministers 
in London? Why should not our Government 
govern at Portsmouth almost as promptly as in 
Downing -street ? Why should our defaulters 
escape by default of our foggy climate? Let us 
have electrical conversazione offices communicating 
with each other all over the kingdom.” Compare 
that interesting passage with the following letter 
received from ‘‘ my lords” by Sir Francis Ronalds in 
reply to a letter addressed by him to the First Lord 
of the Admiralty in the year 1816, in which he 
solicited his lordship’s attention to ‘‘a mode of con- 
veying telegraphic intelligence with great rapidity, 
accuracy, and certainty, in al] states of the atmo- 
sphere, either at night or in the day, and at small 
expense.” Here is the reply from the Secretary of 


the Admiralty. 
* Admiralty Office, August 5, 1816. 

‘*Mr, Barrow presents his compliments to Mr. 
Ronalds, and acquaints him, with reference to his 
note of the 3rd instant, that telegraphs of any kind 
are now wholly ser * and that no other 
than the one now in use (the semaphore) will be 
—. 

We quote these passages from Mr. Frost’s very 
interesting memoir, because they on the one hand 
point to one of the most characteristic qualities of 
Sir Francis Ronalds, and on the other they present 
an indication that the Admiralty of his time was 
distinguished for that peculiar description of official 
discernment which appears to have heen, too often 
since his time inseparable from that important 
department of Her Majesty’s service. 

A glance through the catalogue presents many 
points of electrical and literary interest ; thus we find 
that the great Swedenborg published in 1734 a work 
in three volumes on magnetism, and that the cele- 
brated John Westley wrote a book upon electricity, 
which appeared in 1770. Copies of these works 
are in the collection of Mr. Latimer Clark, whose 
eplendid electrical library is unrivalled for rare and 
carly works upon electricity and magnetism. 

We are glad to hear that the Society of Telegraph 
Engineers proposes to issue a supplement to the 
Ronalds Catalogue, which will complete the list of 
the literature of electricity up to date, and when this 
Las been added to that which Mr. Frost has so ably 
edited, we have little hesitation in saying that it will 
be the most valuable work of reference for the 
electrical student which has ever appeared in this 
or any other language, and we congratulate the 
Society of Telegraph Engineers upon the successful 
way in which the terms of the Ronalds Trust have 
been carried out, We may add that a few copies of 
a (ny ys octavo edition on one side of the paper 
only have been printed as a librarian’s edition. 


ELECTRIC LIGHTS AT GLASGOW. 

FoLLowine up the brief general article which 
eee in our issue of last week, on the subject 
of the electric light trials in connexion with the 
Exhibition of Lighting and Heating Appliances at 
Glasgow, we now proceed to give some notes respect- 
ing the testings already completed. As mentioned in 
our former article, the trials that had then been 
instituted only embraced the engine and other appa- 
ratus shown by Mesérs. Crompton and Co. ‘These 


* “* Description of an Electric T: hh, and some other 
eae Apparatus,” by Sir Francis Ronalds. London, 














exhibits included (1) an A Gramme machine, made 
by Messrs. Emerson, Murgatroyd, and Co., of Stock- 
port ; (2) a Gramme machine, also of the A pattern, 
made by Messrs. Sautter, Lemonnier, and Co, of 
Paris; and (3) another Gramme, of the same pattern, 
but made by Messrs. Mignon Rouart, of Paris; and 
there were also Mr, Crompton’s lamps in their most 
improved form, and an engive constructed by 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
by which the above named machines were driven, 
The engine is fitted with Hartnell’s automatic 
expansion gear, which was found to act admirably, 
the distribution of the steam, as shown by the 
numerous indicator di ms taken, being excellent. 

The aim of the Committee of Jurors was to test 
the engine most thoroughly as to the power deve- 
loped, then to trace that power into and through 
the dynamo-electric machines, and lastly by means 
of a photometer to determine the amount of illumi- 
nation given out by each lamp. As carried out on 
the night of the 29th ult., the experiments were 
conducted on the principle of the division of labour, 
two or more of the jurors and assistants being 
engaged at each stage of the work. Starting at the 
engine, the power developed by the engines was 
determined by indicator diagrams, while that 
absorbed by the machines was measured by a 
dynamometer which was taken down to Glasgow by 
Dr. John Hopkinson, F.R.S., who had been specially 
engaged by the Executive Committee of the Exhi- 
bition to assist in carrying out the important experi- 
mental inquiry aimed at by the Committee. ‘The 
dynamometer used was that designed by Herr 

effner von Altenech, and it was described by Dr. 
Hopkinson in a paper* read by him lagt year before 
the Institution of Mechanical Engineers. The indi- 
cators used were most carefully tested and compared, 
and, as far as was possible, every means were taken 
to insure accurate results. 

If we now turn to the consideration of the power 
used by the dynamo-electric machine which was first 
tested, we find that the mean gross horse power was 
5.81. The frictional diagrams of the engine and 
dynamometer gave 2.92 horse power, and after 
deducting that amount we get 2.89 as the horse 
power used by the machine in producing a mean 
current of 29.5 webers, through a resistance of 
1.528 ohms, exclusive of the arc. 

In regard to the second machine tested, that made 
by Sautter, Lemonnier, and Co., it should be mentioned 
that owing to the position which it occupied on the 
tumbril, the dynamometer caused the belts to be 
far too tight, thereby causing the spindle of the 
machine to become very considerably heated. The 
diagrams taken under these circumstances show that 
the horse power gradually increases in consequence, 
and it would scarcely be fair to judge of the efli- 
ciency of the machine under such conditions, The 
mean gross horse power taken at this stage was 
7.06, and deducting 2.92 horse power, as before, we 
get 4.14 horse power used by this machine in giving 
a current of 31.19 webers. 

When the third machine was under test it showed 
& mean gross horse power of 6.57, and after 
deducting 2.92 horse power, as in the other two 
cases, we have 3.40 horse power used in producing 
a current of 32.2 webers through a resistance, 
exclusive of arc, of 1.547 ohms. 

Some diagrams taken by Mr, Crompton, also, when 
all the three lights were on at once, gave a gross 
horse power of 11.6. If only ].6 be deducted as the 
engive friction we have 3.3 horse power for each 
light, which corroborates the general results obtained 
from the other diagrams. 

The current passsing through the light was mea- 
sured by one of Siemens’ electro-dynamometers. 
In this instrument, which is an application of one of 
Ampere’s experiments, a copper frame, round three 
sides of which the current to be measured is 
led, is suspended by a silk filament, and the con- 
nexions to it are made by the extremities resting in 
cups filled with mercury. From one of these the 
current next passes through an insulated wire form- 
ing several convolutions round the suspended frame. 
The tendency of the frame to be rotated by the 
current is — by a spiral spring, which, again, 
is supported by a moving head carrying a pointer 
revolving above a divided dial. When the current 
is passed through the dynamometer the frame is 
deflected, and it has now to be brought back to zero 
by the adjustment of the spring already mentioned. 
‘The number of degrees through which the head of 
this spring requires to be turned in order to effect 


* See ENGINEERING, vol. xxvii., page 403, where this 
dynamometer is illustrated. 











this is noted, and the corresponding current read off 
on a table worked out for each instrument. 

Mr. Crompton’s lamp, of the E pattern, was the 
one that was tested. In it the magnet coils are 
formed of wire of No. 11 B.W.G., surrounded by a 
secondary shunt coil of fine wire having a resistance 
of 120 ohms. The carbons used were made by 
Messrs. Sautter, Lemonnier, and Co., and were 13 mm 
in diameter. 

It was originally arranged that the photometric 
experiments should have been carried out as follows : 
Two sets of observations were to be taken, one of 
direct horizontal measurement, and another taken at 
an angle of 45 deg. from the horizontal line. In 
the latter case the rays were to have been received 
on a mirror and reflected into the photometer, a 
correction being made for the light lost in the mirror, 
But the difficulty in getting a plane mirror was very 
great, and the 45 deg. measurements were aban- 
doned. ‘This is much to be regretted, as there is no 
doubt, from the diagrams published by Shoolbred 
and others, that the light from a well-regulated arc 
furnished by a continuous current, where the posi- 
tive carbon (and, consequently, the* crater) is 
uppermost, is from 3 to 3.5 times as great as the 
light from the same arc measured horizontally. The 
public in general do not understand this matter, and 
will compare the direct horizontal measurements 
published by the Committee of Jurors with other 
measurements taken at an angle by other observers. 
It is just possible, therefore, that this mode of 
testing will tell greatly to the disadvantage of Mr, 
Crompton. 


THE GLASGOW MARINE EXHIBITION. 

THE Glasgow Naval and Marine Engineering 
Exhibition was opened on Monday, the lst inst., 
by the Earl of Ravensworth, President of the Insti- 
tution of Naval Architects, The opening festivities 
consisted of a grand banquet at the Council 
Chamber, followed by a conversazione at the Cor- 
ge Galleries, in which the Exhibition is being 

eld. There were present most of the principa] 
ship and engine builders of the Clyde, and repre 
sentatives of many English firms, and also a deputa- 
tion from the Institution of Naval Architects con- 
sisting of the President, Lord Ravensworth, Mr. 
James Wright, C.B., engineer-in- chief: at the 
Admiralty, Mr, Martell, the principal surveyor 
to Lloyd's Registry, Mr. Ravenhill, and Mr. 
Holmes, the secretary of the Institution. 

The idea of holding this Exhibition originated 
with one or two members of the corporation of 
the city of Glasgow. It was intended to illus- 
trate the history of naval architecture from the 
time of Henry VIII. down to the present year, 
and the history of marine engineering from 
its very commencement. Such an Exhibition, if 
poonerty and systematically arranged, would doubt- 
ess have been of immense practical and educational 
utility. In its present state, however, it falls very 
far short of attaining any such useful purpose. It 
is in fact a mere collection of well-finished models, 
but nothing more. The objects which torm the 
collection have not been carefully selected, or 
arranged so as to illustrate the history of shipbuild- 
ing, and to demonstrate the particular lines which 

rogress has followed. We find antiquities like the 

enry Grace de Dieu and the Koyal George 
mixed up pell-mell with modern ironclad rams and 
Indian river steamers ; Transatlantic liners grouped 
together with lighthouse appliances, and numerous 
imilar incongruities of arrangement, which greatly 
mar the appearance of the Exhibition and its prac- 
tical utility. 

There is, moreover, a great want of continuity in 
the historical portion of the Exhibition. Between 
the Henry Grace de Dieu, launched in 1514, and the 
Royal George, launched nearly two hundred and 
fifty years afterwards, there is absolutely nothing 
to illustrate the progress of shipbuilding. Coming 
to more recent times, though there is a very large 
collection of models illustrating the general appear- 
ance of the outside of ships, there is nothing to 
show how the various types of vessels succeeded 
each other, or what the causes were which produced 
the successive changes and improvements. We say 
advisedly that the models illustrate ovly the outside 
appearance of vessels, because, as far as the mechani- 
cal structure, or the internal fitting up of vessels is 
concerned, the Exhibition might as well be non- 
existent, for there. are scarcely any models, or even 
drawings, to show the methods of structure which 
have been in recent times and are at present 
in use. To give but one instance of the 
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deficiency of the Exhibition in this respect we will 
call attention to the revolution which has lately 
taken place in the construction of ships’ bottoms, 
by the substitution of the longitudinal cellular 
system for the transverse method formerly in use. 

he nature of this system of construction and the 
cause of its adoption into the mercantile marine were 
fully explained in an able paper read before the 
Institution of Naval Architects, by Mr. W. John, of 
Lloyd’s Registry, in March last, and the subject has 
lately excited more attention than any other novelty 
connected with shipbuilding, nevertheless there is 
not in the whole Exhibition a single model illustrat- 
ing the system. 

Defective as the Exhibition is as regards naval 
architecture, it is much more so in the section 
devoted to marine engineering. ‘There are only 30 
exhibits relating to marine engines and parts of 
engines, and about as many more illustrative of 
boilers and their fittings, and these are, for the 
most part, of an uninteresting sort. Probably 
nowhere in the world could a more complete Exhi- 
bition illustrating the history and progress of marine 
engine design and construction, from the date of 
the Comet downwards, have been got together, 
than on the banks of the Clyde, and it is a great 
pity that the opportunity which presented itself has 
been lost. We would urgently press upon the 
Committee to make use of the time which still 
remains to them to make their collection more 
complete and systematic. Everybody who knows 
anything of the work involved in arranging an 
exhibition will be prepared to admit, that errors 
of arrangement are excusable, and, in fact, inevit- 
able during the period immediately following the 
opening day; but as this Exhibition is to remain 
open for six months, and as plenty of space for the 
reception of additional models ig still available, we 
trust that before long a great improvement will be 
visible. No efforts of the Committee, however, will 
be of any avail, unless they are warmly seconded 
by the ship and engine builders throughout the 
country, and we cannot avoid expressing our regret, 
that the majority of the English builders should 
have allowed themselves to be so poorly represented. 
The great Thames houses do not contribute a single 
object to the collection. 

‘The Exhibition is divided into five sections, viz., 
Naval Architecture, Marine Engineering, Equip- 
ment, Navigation and Harbours Works, Miscel- 
laneous. The first section contains 288 objects, 
being for the most part half models of ships. The 
most interesting of these are undoubtedly the models 
of the Servia, the Livadia, and the new cruisers 
of the Leander class. The Servia, which is now 
being built for the Cunard line, will, when com- 
pleted, be the largest merchant steamer in the 
world, excepting the Great Eastern. The material 
of construction is steel. The tonnage will be 
8500, the horse power 11,000, and the speed 
which is expected is 18 knots. The engines 
building by the same firm are of the three-cylinder 
inverted compound type. The Livadia has recently 
been fully described in these columns, and, there- 
fore, requires no further comment. The Leander 
is one of the three fast cruisers being built for 
the Government by Messrs. R. Napier and Sons. 
They will carry no side armour, the only protection 
being a lightly armoured deck. The dimensions 
are: Length, 300 ft.; breadth, 46 ft.; depth, 
moulded, 27 ft. 3 in.; displacement tonnage, 3748. 
The engines are of the twin-screw horizontal com- 
pound type, the cylinders being 42 in. and 78 in. 
in diameter, and the length of stroke, 48 in. The 
boiler pressure is to be 901b. The section devoted 
to marine engineering contains nothing worthy of 
comment, with the exception of the specimens 


of steel castings exhibited by the Steel Company of | 8 


Scotland. These latter consists of the jaws of a 
punching machine and a screw propeller, both of 
which are admirable specimens of steel castings, 








NOTES. 
A.issorr’s Pruxtine MacHINE. 

‘THIs new apparatus for hand printing has met 
with considerable patronage in Russia, the native 
land of the inventor. It is a larger apparatus than 
Remington’s American type-writer, and both 
hands and feet are employed in working it, the hands 
1n turning a handle a a a dial on which the letters 
are spaced, and the feet in working atreadle. When 
the handle is stopped opposite a letter of the dial, 
that letter is ready to make its impression on the 


of the treadle. Alissoff’s printer is not quite so fast 
as Remington’s, but on the other hand it can be 
made to print in six complete alphabets, or in four 
alphabets and the necessary figures and signs. More- 
over, the impression is made in printer’s ink, and if 
it be dusted with bronze powder from twenty to 
twenty-five proofs can be obtained from it in an 
ordinary copying press. 
Heat IN Liquips AND GASES. 

We notice that at the meeting of the Physical 
Society, to be held to-morrow (Saturday) afternoon 
at the Physical Laboratory, Science Schools, South 
Kensington, there is to be read a paper by Mr. J. 
Macfarlane Gray, on ‘“‘ The Thermal and Ergonal 
Constituents of Heat in Liquids and Gases.” The 
subject is one on the investigation of which Mr, 
Gray has long been earnestly en , and we have 
seen some of the calculations to be presented with 
his paper. By Mr. Gray’s calculations, Regnault’s 
experimental pressures of steam at all temperatures 
are reproduced with greater accuracy than by 
Regnault’s own formula, while the only data used is 
a single fact, namely, the latent heat of evaporation 
at one temperature. The object of the paper is, 
however, not to find out anything about steam, but 
to advance the ether pressure theory by the astonish- 
ing corroborations found in the properties of steam. 
Mr. Gray’s investigations are of very high interest, 
and we hope in due course to be able to lay. a full 
account of them before our readers. 


THE Province or Harnavt. 

The Belgian province of Hainaut has more than 
any other district of Belgium developed in indus- 
trial importance during the last fifty years. According 
to statements recently made by the governor of the 
province the population has augmented 60 per cent, 
since 1830; it was then 613,179, while to-day it is 
975,252. At the same date there were employed 
for various purposes 172 steam engines, 228 
collectively 7248 horse power; at present the 
number is 4629, and the horse power 167,375. 
There where then 34 metallurgical works, compared 
with 232 to-day. The production of coal has kept 
pace with other industries ; in 1830 the total output 
was 1,913,677 tons, while last year it was 4,448,531 
tons. In 1838 there were employed at the collieries 
203 steam engines of 9160 horse power collectively ; 
at present the number is 1364, and the power 81,471. 
The total quantity of coal raised between 1830 and 
1879 was 310,885,000 tons, and the wages paid to 
miners about 1,785,600,000/. 


THE PHOTOPHONE IN SOLAR Puysics, 


While on a visit to the observatory at Meudon, 
under the guidance of M,. Janssen, Professor 
Graham Bell, we are told, conceived the idea of 
employing the photophone to explore the noises 
which must necessarily accompany the vast move- 
ments of matter taking place on the solar surface or 
photosphere, and M. Janssen, who was much struck 
with the notion, immediately placed all the instru- 
ments of the observatory at Professor Bell's dis- 

sal. The day being fine on Saturday, October 31, 
or ee Bell proceeded to put his plan in trial, and 
explored a great image of the sun, about 2 ft. in 
diameter, with a senaitive cylinder of selenium. But 
the results were not very successful, although they 
gave sufficient encouragement to justify Professor 
Bell in expecting ultimate success. Instead of 
exploring the solar image direct (in which the varia- 
tions, though representing considerable solar dis- 
turbances, are not rapid enough, even with the most 
powerful instruments, to affect the photophone suf- 
ficiently), M. Janssen thinks the better way would 
be to pass a succession of solar photographs of the 
same ‘‘spot” before an object-glass casting conju- 
ate images on the selenium, ‘hese photographs 
would be taken at intervals great enough to give 
notable variations in the constitution of the spot ; 
and thus would be condensed into a short time, 
variations which in reality took place too slowly to 
affect the selenium as they occurred. To carry out 
this idea M. Janssen has undertaken to work in con- 
junction with Professor Bell, and we may hope to 

ear before long that the tremendous noises of solar 
mt aaa have been faintly reproduced upon the 
earth. 


THE AMERICAN NEEDLE, 
The obelisk presented by the Khedive of Egypt 
to the United States Government, after a safe 
voyage across the Atlantic, in the lower deck of the 
Dessoug, has been landed at New York, and is at 
the present time being transported to its final desti- 





paper which is pressed upon the type by the action 





simple one, as in the case of the Cleopatra Needle, 
which was towed in its floating envelope alongside 
of its permanent site. The American obelisk has 
had to be transported overland for a distance of 
9000 ft. along streets of ing grades, and across 
the Central Park. At the date of the last advices 
from New York the stone had been hauled nearly 
up to the corner of Ninety-sixth-street and the West 
Boulevard, along which (having turned the corner) 
it would proceed as far as Eighty-sixth-street, then 
along Fifth Avenue to Eighty-second-street, and 
then into the Park. Considerable trouble has been 
caused by the irregularity in the gradients of the 
streets, and the way upon which it travels has to be 
carefully and securely blocked to prevent accident, 
the height of the blocking es rom 6 in. to 12 ft. 
The stone is carried in a cradle, on which also is the 
hauling engine which pulls on arope attached to 
an anchorage ahead. The cradle traverses on roller 
boxes which are moved from the rear to the front 
as the obelisk advances. The progress made averages 
80 ft. in 24 hours, the actual time occupied in haul- 
ing being only about half an hour, the remainder 
being taken up in preparing the tracks. In passing 
along falling gradients the hauling engine is con- 
nected to an anchor in the rear. Across Central 
Park the track will lie on heavy trestle work from 
5ft. to 45 ft. in height; most of the timbering 
necessary for this is in place, as also are the pedestal, 
and the temporary piers on each side for the iron 
framework, which will receive the trunnions of the 
cradle when the stone is swung into place. The 
pedestal, it will be remembered, is the same as that 
on which the obelisk stood in Egypt, and has been 
repaired with Egyptian granite, only in such places 
as have been destroyed by time and accident. 


Maxim’s New Evecrric Lamp. 

Mr. Hiram 8S. Maxim, of New York, has devised 
a new focussing electric lamp for use in connexion 
with the holophote or marine projector of his design 
which we described in a recent Note. One good 
quality of the lamp is the stoutness of its make ; 
but there is no very novel feature in its mode of 
action. As ix the Dubosgq, Serrin, and older forms 
of lamp, the carbons are simple vertical rods, the 

ositive one being placed uppermost. It is carried 

y apillar which descends by its own weight and 
thus feeds the carbon downward to the arc, In its 
descent the pillar actuates a train of toothed wheels 
by means of a rack, and if the drop is too rapid it 
is stopped by a detent locking the train. This 
detent is operated by an electro-magnet through 
which the feed-current is passed. The negative 
carbon is also fixed in a short holder which carries a 
pulley at its lower end, This pulley rests on a 
cord, so that the carbon is supported by the cord, 
By means of the electro- et the pulley and 
holder can be raised or lowered to a certain extent, 
so that the —. carbon as well as the positive 
one can be adjusted automatically by the current. 
The lamp is started by allowing the positive carbon 
to descend into contact with the negative one, when 
the current immediately passes, and by exciting the 
electro-magnet locks the train of wheels and stops 
the descent of the upper carbon, at the same time it 
lowers the pulley and allows the lower carbon to 
recede from tne upper one; thus establishing the 
arc. As the positive carbon is consumed the arc 
widens, and the current weakens till the force of 
the electro-magnet is unable longer to detain the 
wheelwork. The positive carbon therefore resumes 
its descent until again stopped by the increasing 
strength of current in the magnet proving sufficient 
to lock the gear. 


PHOTOGRAPHING NEBULZ, 

The recent announcement by Dr, Henry Draper, 
of New York, that he had succeeded in obtaining 
a distinct photograph of the bright part of 
the nebula in Orion has opened up a new avenue 
in astronomical research. The details of the 
achievement have yet to be made public; but the 
success has been largely due to the new dry pro- 
cesses of photography recently discovered, com- 
bined with the well-known skill of that physicist. 
The dry phateennee preparations, which unite the 
advantages of a luminous action as prolonged as 
may be desired, with a sensitiveness superior to the 
wet plates, have given a further extension to photo- 
graphy in general, but especially to the reproduction 
of celestial objects of a luminosity so low as to make 
no impression on the older plates, It is not difficult 
at present to take a photograph of the most bril- 
liant parts of a nebulg, but some difficulty is yet 
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variations of structure in the glowing haze or 
embryo world, and until this can be done, the 
full value of the discovery, as illustrating the 
constitution of nature, will not be attained. 
Professor Janssen, alive to its importance in the 
future, advocates the establishment of a great 
number of observatories devoted to the work of 
taking nebular pictures. The multitude of nebulz, 
their secular changes, and the extreme uncertainty of 
the atmospheric purity, render such a course indis- 
pensable if a complete and thorough knowledge of 
these gaseous masses is to be obtained, And as if to 
lose no time, Professor Janssen reports that a 
beginning has been made at the observatory of 
Meudon. The telescope which seems to him best 
suited to uce the im of the nebula to be 
photographed, is the one with very short focus, by 
which he got, in 1871, his very distinct spectrum of 
the sun’s corona. The combination of an instru- 
ment extremely luminous and powerful with dry 
plates of great sensitiveness, and a clear limpid 
atmosphere, are the conditions of success. 


Tue Brusn Exectric Lieut. 

The Brush electric light, which is being introduced 
into this country by the tee Electric 
Light Company, has been adopted in the United 
States to an extent surpassing any other system, and 
appears, judging from the results obtained, to be 
eminently successful as an illuminating power. 
Between two and three thousand Jamps are in 
regular use in factories and public and private insti- 
tutions in America. Among these installations we 
may mention 313 lamps distributed among the 
various iron and steel works, including the Edgmoor, 
Phoenix, Pennsylvania, Otis, Union, and other mills. 
About 900 lamps are in use amongst woollen 
factories, the largest installation being 126 lamps at 
the woollen mills of Meesrs. Dolan and Co., Phila- 
delphia. A number of American ocean steamers are 
also fitted up, and four of the largest hotels in the 
country—the Palace and Baldwin Hotels, San Fran- 
cisco; the Grand Pacific, Chicago; and the Con- 
tinental Hotel, Philadelphia—are all lighted by 
this system. About 300 lamps are supplied on 
hire from central stations, of which 192 are dis- 
tributed through New York, In this country the 
Brush light has not been introduced on a large 
scale, although a number of installations have been 
made, the chief being the 50,000 candle lamp recently 
supplied to the Admiralty. H.M.S. Inflexible and 
Minotaur are also fitted each with 16 lamps; 
the Royal Laboratory, Woolwich Arsenal, has 
16, and the same number are in use at the Royal 
School of Mines, Jermyn-street, and the South 
Kensington Museum ; Messrs, Denny Brothers, of 
Dumbarton, employ 12 lamps ; Messrs, Peak, Frean, 
and Co., 82, and the Barrow Shipbuilding Com- 
pany 65 lamps. There are also 32 lamps in use on 
the Great Eastern Railway, 16 at Messrs. Bass and 
Co., Burton-on-Trent, besides a number of minor 
installations. The company are about to manu- 
facture machines and lamps at their Vfctoria, 
Works, Lambeth. 


DYNAMITE. 

A report has recently been made to the Madras 
Government, Public Works Department, by Major 
J. L. L. Morant, R.E., on the suitability of dyna- 
mite for use in India. In this report Major Morant 
describes the properties of dynamite, the mode of 
using it, and the results of practice in Europe and 
elsewhere, and he then proceeds to detail the results 
of special experiments made under his directions in 
India, by Mr. A Milne. Nobel’s dynamite No. 1 was 
used in these experiments, 500 lb. being expended 
and eight different kinds of rocks being dealt with, 
while 100 lb. of gunpowder were also used for 
getting comparative data, Altogether 1200 bore- 
holes were made, of the aggregate length of 1000 
yards, and 4300 tons of rock were operated upon, the 
total cost of the experiments being 4082 rupees. 
The oe sey ioe were carried »ut at Metapolliem, 
and in the majority the ch were a while 
in all cases vertical bore-holes were used. From 
some of the comparative experiments Major Morant 
concludes that “‘ to produce the same effect on a 
mass of rock, dynamite requires only half the 

uantity of the explosive and of the fuse, one-third 

e number of bore-holes, three-fifths of the labour 
for removing the rock after blasting, that powder 
does ; at a saving of three-tenths in the entire cost, 


notwithstanding the price of d ite being two 
and a half times the price of powder ; and it enables 
the work to be done in one-half the time.” These 


remarks refer to the use of dynamite for destructive 





urposes, but for quarrying stone for building pur- 
Major Morant considers gunpowder preferable 
on account of its having less ete a Sere Major 
Morant describes in his report the best modes of 
using dynamite for destructive purposes. Water 
tamping is, he states, as good as anything for small 
holes up to 2 ft. in depth, but for deeper holes it is 
inferior to clay or sand, while it is more expensive 
and takes up more time; on the whole he considers 
that water comene should only be used in wet 
places or when the c is exploded by electricity, 
it being handy in the latter case in the event of a 
misfire, With very shallow holes (9 in. to 12 in.) 
tamping is unnecessary. Electric firing, Major 
Morant considers, should be a ed except when 
small isolated holes have to be ealt with, 


BLASTING A ‘‘ SALAMANDER.” 

Mr. T. F. Witherbee, in a paper read at the Lake 
Superior meeting of the American Institute of 
Mining Engineers, has given an interesting account 
of the blasting of a “salamander” in the Cedar 
Point Furnace, at Port Henry, N.Y. At the end of 
last year this furnace gave some trouble scaffold- 
ing, but this was eventually overcome by judicious 
treatment, and the furnace was being got into 
regular working condition when early in this year an 
error was made in setting the scales and the charges 
of ore and limestone made too heavy, this error not 
being discovered until the mistake had been going 
on for three days. ‘The error was then rectified, it 
being hoped that things would right themselves, and 
this at first appeared to be the case; but in 
February it being necessary, in consequence of a 
strike, to reduce the coke which was being used, the 
furnace began to give great trouble, and eventually, 
after trying many things, it was decided to take out 
the south cinder arch. It being found a hard job 
to get this out, blasting was resorted to, and five 
charges of ‘“‘ giant powder” were used, while sub- 
sequently three similar cartridges were used to blow 
out the north cinder arch. When this was done it 
was found that there was a “‘ salamander” resting on 
a bed of anthracite coal about level with the bottom 
of the cinder arch and this mass it was decided to 
blow up. For this purpose a hole was worked out 
under the salamander and filled with wet clay and 
into this clay a piece of hard wood measuring 
6 in. by 8 in. was driven, the intention being to 
obtain on withdrawing this wood a clay-lined hole 
in which the charge might be placed, the coal, 
&c., around the clay being incandescent. It was 
found, however, that the clay could not be got 
to stick to the top of the hole, and would not per- 
fectly cover some molten iron at the bottom, and as 
matters were getting worse it was decided to put in 
the charge and trust to being able to close up the 
hole before the explosion took place. The charge 
consisted of 12 lbs. of ‘‘ giant” and ‘* Monaky” 
powder, the loose powder being rammed into a box 
of }in. pine, measuring 5 in, by 6 in. by 27 in., and 
fastened to an iron handle. Two exploders were 
put in, and two lines of fuse provided, the latter 
having the ends tied together and cut off square, 
so that they could be fired simultaneously. By 
means of the handle the box was thrust to the bottom 
of the hole, and the fuse fired by a hot iron, while 
sand was packed into the mouth of the hole. Mr, 
Witherbee observes that ‘‘ probably less than ten 
seconds were used in loading, tamping, firing, and 
fleeing from the wrath to come.” The explosion 
was very successful in its effects, the furnace being 
uninjured, and the only damage done being the 
breaking off of two water pipes, and the fracture 
of the lug of a tuyere, An examination showed, 
however, that a great change had been effected 
within the furnace, To use Mr, Witherbee’s words, 
‘the stock had gone down an unknown distance, 
and the salamander about as far up,” while about 
50 cart-loads of cinder, lime, and a little coal, had 
been blown out through the open cinder arches. 
After the explosion the tuyeres were cleared, very 
hot blast turned on, and eventually, after some 
careful management, the furnace was got into good 
working order, 


Tue Eartu As A Conpuctor oF ELEcrTRICITY, 

Some interesting facts have recently been elicited 
by Mr. John Trowbridge, of Harvard University, 
Cambridge, Mass., respecting the earth’s behaviour 
as a conductor of electricity, and its capacity for 
transmitting electric signals without the aid of any 
wireor cable. It was foreseen by Steinheil that the 
earth could not alone act as a bm eve of such 
signals without some very deli electroscope, 


owing to the potential of the electric charge dimi- 
nishing according to the sguare of the distance from 
the exciting source. “Had we means,” he wrote, 
‘‘ which could stand in the same relation to elec- 
tricity that the eye stands to light nothing would 
prevent our telegraphing throug’ the earth without 
telegraph conductors. But it is not probable we 
shall ever attain this end.” The speaking telephone 
of Professor Bell, though it does not fully realise 
Steinheil’s requisite, approaches far nearer to it than 
our most sensitive gaivanoscopes, and it is this in- 
strument which has been employed by Mr. Trow- 
bridge in his researches, The electric excitation of 
the earth was happily furnished by the electric time. 
signals which are sent from the Harvard University 
to Boston every second, through a circuit formed of 
a telegraph wire and the earth. The regular re- 
currence of the ticks of the standard clock afforded 
him a good means of studying the spread of electri- 
fication through the ground from the terminal of the 
battery which is ‘‘ earthed” at the university, and 
he was able to make some further observations on 
the telephone circuits between Cambridge and 
Boston. In all these the ticking of the observatory 
clock can be heard ; but Mr. ‘Trowbridge attributes 
the effect, not to induction of wire on wire, through 
the air as is commonly supposed, but to the earth 
connexions and leakage. Taduetion would not make 
itself heard unless the wires were very close together 
for along distance. If telephone wires were enclosed 
in a cable there would be no trouble from induction 
at all, for it can be theoretically shown that the 
message transmitted over one wire would not 
practically affect the contiguous ones. To over- 
come the earth disturbances, however, a return 
wire is neceseary. Besides this useful result Mr, 
Trowbridge demonstrates the possibility of tele- 
graphing to considerable distances through the earth 
or across large bodies of water without the aid of a 
wire. This is done by charging the earth at one point 
to a high potential and varying this potential so as to 
send waves of electric disturbance over the surround- 
ing country, the waves being in fact the signals of the 
message. The potential decreases according to the 
distance from the point of highest potential, and 
hence if two points of the earth’s surface at different 
distances from that point are connected by a wire, 
including a telephone, a current will traverse the 
wire. The telephone circuits between Boston and 
Cambridge are such wires, and are consequently 
traversed by earth currents from the clock battery. 
‘‘T speedily discovered,” says Mr. Trowbridge, 
‘‘ that the time signals could be easily heard in a field 
an eighth of a mile from the observatory, where one 
ground (earth plate) of the time circuit is located. 
The method of exploration was to run a wire 500 ft. 
or 600 ft., to ground it at its two ends in moist earth, 
and to include a telephone of 50 or 60 ohms re- 
sistance in the circuit. On completing the circuit 
through the telephone and the ground, the evidence 
of an electrical current was plainly apparent from 
the ticking which the making and helahing of the 
circuit produced in the telephone; and the time 
signals of the observatory clock were distinctly 
heard.” At the distance of a mile from the ob- 
servatory, and not in the direct line between the 
observatory and the Boston office, signals were got 
by tapping the earth at points only 50ft. apart. 
The rule was, however, that the further the point 
of observation was from the source of electricity, 
the longer had to be the tapping circuit, Thoreti- 
cally, then, concludes Mr. Trowbridge, it is possible 
to telegraph across the Atlantic Ocean without a 
cable. ‘ Powerful dynamo-electric machines could 
be _— at some points in Nova Scotia, having one 
end of their circuit grounded near them, and the 
other end grounded in Florida, the conducting wire 
consisting of a wire of great conductivity, and care- 
fully insulated from the earth except at the two 
grounds, By exploring the coast of France, two 
points on two surface lines, not at the same poten- 
tial, could be found; and by means of a telephone 
of low resistance, the Morse signals sent from Nova 
Scotia to Florida could be heard in France.” It 
would not be very easy to maintain the privacy of 
such telegrams. 


Mexican TeLEGRaPHy..—Advices from Mexico state 
that the Mexican telegraph system continues to extend, and 
now includes the distant points of ay toy oy Menstien, 
Hermosilla, and others, 4 places into direc 

communication with the capital. There are now over 
10,000 miles of line in operation. A Mexican Gulf cable 
will be in operation next spring. It is now being made in 
and will be landed at a Texas port in January, 
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NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market. 1 Niaving, sithonnh ment 


of the regular freq 


uenters of the iron mar 


owing to the ‘election of mayors at Stockton and —— 


se there was a 


good attendance on ’Change. Messrs. 


nnal and Co., the warrant storekeepers here, had in 


oom 112,112 
the previous Tu: 
some merchants to 


year, but makers were in 
the first quarter of 1881 at 40s. ea and 41s. _—> for 


No. 3. As much as 41s. 6d. was offered for 
months. At the opening of the market for 
39s. 6d. per ton was offered for re 8, but 
another 3d. per ton was easily obtain 


tons which was an increase of 2089 tons on 
esday. There was a desire on the part of 
ay over the first six months of next 


to book orders beyond 


for six 
rompt delivery 
ore the close 
tained. Shipments from 


this port considering the time of year continue 
The Finished Iron Trade.—There is still a satisfactory 


demand for finished iron and prices continue firm. 


The 


general quotations are as follows : Ship plates 61. 12s. 6d. 


to 


5l. 15s. per ton. 
The Steel Trade.—Messrs. Bolckow, Vaughan, and Co. 


6l. 15s. per ton on trucks and angles, and common bars 





continue their operations of 


steel from Cleveland 


iron on a very large scale at the Eston Works, Middles- 


brough, and they 
mercial success. 


xpect to prove the new 
Shaee hom, basventh, been a 
spoken 


process @ com- 
great deal of 


nonsense and and written about the 

Mr. , the general of Messrs. 

Bolekow, Vinghin, and Co., says that process has 

par na wnt Ae gs perme ant thet 2 be oh one 

the iron trade, as some people ha 

he lene before smaller branches of the trade will be 
firmly established in Cleveland. 

E ngineering and Shipbuildin .—Both these branches of 


salts ee brisk on the no 


brough 
for t 


ern rivers. At Middles- 


Messrs. R. Dixon and Co. have just received ‘eum 
new steamers. All the marine engine builders 


are busy. 


The Coal and Coke Trades.—The coal and coke trades 
are firmer and prices are still tending upwards. 





ENGINEERS’ CaTALOGUES.—During the past few years 


there has been a steady and marked 
manner in which trade catalogues have 


a omen in the 
mn prepared by 


engineering firms. We do not now refer so much to 
improvements in printing and illustration of such cata- 
Jogues, as to the more complete character of the informa- 
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. got "ap with the objet 
information res; 


directed at tion, but 
va 
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Se Se = the 


Tod Onion a 


the subject vast named, as 
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before us is a miniature one of a 
by Messrs. Thomson, Sterne, and 


Glasgow. 
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(vide page 250 of our last volume), and deals with 
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firm have an established 
information is given as to the sizes, w 
&c., of the numerous machines illustra’ 
these machines pp og many 
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APPLICATIONS FOR —— DURING THE WEEK ENDING 
NOVEMBER 8, 1880. 


In the Cases of Inventions communicated from Abroad 














the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. 

Nos. 

ind oF Ae ottins | ABBREVIATED TITLES, &0. 

Nov. 2 

4464 | G. B. Oyex, Paris. [otis bo foot maf £ valise 

4465 | W. Cole, London. truck. W. Sprague, Bing- 

4466 | G, Macaulay-Cruik carpi Mo Yr hon Dieaching 

“shank, Glasgow. textile fabrics, yarns, threads, 
tissues, &c., and apparatus there- 
for. V. Cauzique, £aris, 

4467 | J. Russell, Port-Glas- | Steam boilers. 

gow, Renfrew. 
4468 | W. , South | Furnaces for calcining carbonate of 
Shields, and T. soda, alkali, &c., and apparatus 
4469 a | fu , p.cempected & S aiatens natural 
> _ O. . eger, 
Glasgow. flowers, plants, and leaves for 
crnamen and decorative pur- 
4470 | E. Elford, Exeter, & A. Manufacture of fire lighters, 
Carr, To: m, Devon. 

4471 | T, ‘toNion. oodhouse, | Lithographic cylinder printing ma- 

mdo es, 

4472 | C. and 7. D. Jones, | Apparatus for utilisation of steel 

Swansea. rail ends. 
4473 | A. aaueee, Westmin- | Printing machinery. 
4474 | J. A, Vickersand E.B. | Construction of cast-iron or steel 
Burr, London. toothed whee 
4475 | D. Rowell, Wi Fences partly. applicable to other 
4476 | W. P. Gregg, Boston, | Roller skates. mean specifica- 
Mass., U.8.A. tion cay HB 
4477 | R. P. Williams, West-.| Apparatus forming junctions with 
ter. railways of branch lines, sidings, 
and cross-over lines. 

4478 | W. and G. F. Holroyd, | Looms for weaving. 

4479 prema Wi rt Puddling 

4 1 es' a 
Bromwich, Stafford. — heating ag BM 
W. E. Hart, Wolver- Trioyeles. 

Nov. 3} _ hampton. 

4481 | F. = Scott, Stock- | Wire ropes ...& machinery, * 

port, Man arrangements for making sam 

4482 | E. George and J. B. | Cables for telephonic purposes, 

Tecan, Liverpool. 
4483 ‘= : ches- Grier and, shee A -gy*- -_ -— 
i oable party t to cher uses. 
4484 J. H. Shoebotham, oli signal ball 
4485 | D. MoKochaie Stever- | Ingot moulds. 
1 ton, Ayr NB 

4486 §. Austin, Manufacture of boots, shoes, 

- ord, Yorks. r coverings for the feet, = 
spparains” connected with such 

4487 | T. Kennedy, Kilmar- | Water supply a tus, such as 

nock, N.B. “wells” or ‘ 3 fountains.” 

4488 | E. P. Alexander, Lon- ting the s of marine 

don. engines, and appateius employed 

4489 | HJ. Haddan West- fi —~— for footing” nail. ma: 

‘minste ; ‘ines sats WwW. ~— a 
(Complete specification deposit 
4490 | J. Ez Richards, Lon- | Garters. 4 
4491 | T. Carinng and W.E. | Means for prevention of er 
zpamas, Newport, in coal mines os arising from a 

4492 | R. 03 Rapier, West- p.piene loti (Complete specifica- 
tion deposited), 

4493 | 4H. "Olriok, London. Metal planing machines. J. UW. 
Greenecood, Columbus, U.S.A. 

4404 | W.R. Lake, London. | Mode of treating fermented and 
fermentable liquids for preserva- 
tion of same. C. W. t rates 
Brooklyn, New York, U.S.A 

4495 | W. B. Lake, London. Electrio- lighting a v. 

shore oe York, a S.A. 

4496 | W. W. Hughes, London|. and sulphur from 
ores, appara erefor. 

4497 | W. Thomas, Llantris- y carriage or wagon coup- 


sant, South Wales. 





Railwa; 
lings. 








Nov.3 
4408 


4510 


4511 
4512 


45138 
4514 
4515 


4516 


4517 
4518 


4519 


4520 
4521 


4523 
4524 


4525 
4526 


4527 


4528 











N &o 
OF APPLICANTS ABBREVIATED TITLES, &c. 
i : (Complete spectfcation deposited, 
A. Spring, W. A. R 
Fiend wl 
AS wuller, West- | Registering tap for checking the 
wale of sririte, &e. 
R. 2% and A. 8. Bishop Sash fasteners. 
mdon. 
J. H.Bourlay, Frank- | Smoke consuming stoves, grates, 
ley, Worces' and 
Livermore, London, of flesh gloves and 


J. MacCunn, Greenock, 
N.B. 


A, Jennings, Glasgow. 
4. Semen pet 5 5 
erson, Glasgow. 

G. Taylor, London. 


G, and E. Ashworth, 
Manchester. 


B. J. B, Mills, London, 


of | = 
Wolf, Dresden. 


W. F. Nast, St. Louis, 
Miss., USA, now of 


J. Dunbar and R. RB. 
Harper, London. 

W. Lloyd Wise, West- 
minster. 


—™ Bvoden. 


H. Seward, London. 


W.R. Lake, London. 


J.8. Stevenson, Dublin. 


R. H. Tweddell, West- 
J. Imray, London, 


T. Nordenfelt, London. nae 


P. J. Catterall and J. 
8. Crowley, Man- 


8. Samuell, Liver- 
pool. 


J. Macdonald, London.| A 
E. P. Alexander, Lon- | Meth 


don, 





Mani 
rubbers for bath and other pur- 


auitalscan 

(ara oet ap- 
a — FF ap 
operating upon su 


pllances 
Mochine for nailing box J. 
ie,  prelien _ York, 


te 
Apart for cle Bins Gane 
ants + Don 
stones, ting A. jreting Maltese, 
chemical 


Machin for grinding dye-woods, 
myra &&. 


Buzrogates for leather. @. L, Lippold 
——-_ of dextrine, sugar, &., 
rem, cellulase of ligneous ma- 
C. °D. Pocher, St, 
Almand ... Eaux France. 
ipesting currents 
ee whilst passing into the 
Tranmiiting heat to contents ~ 
steam boilers and other ap 
charg 7 eT nace, 
ee there for, 3B. nae, 
resden. 
Chaff-cutters. 


Means of disinfecting closet-pans 
Med deain pipes and agpatntas 


therefor 
ditlled and a liquors. 
rooklyn, New 
oct La ilinded f 
or of am- 
: oniacal 


m uor. 
Apparatus for rivetting ships and 
Meher lated structures. - 


Apparaies 1 tilting casks, &. 


Sutodintes ty, matin 
Surface | pol 
chinery. 


Fraser, oVew York. USA. 
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&| 


at E r crit ; 228% 


Tr 


: 


g2 8 888 88 88 Tr rT 











@. Whesier, Bow. Mid- 
‘Glesex, and J. Wedd, 


A. 0 atten, and 
W, Weet, "Birming- 
J. W. Gochrane, Glas- 
B-Haison, London. 
hevat lads 


R. H 
W.A. x all Wight 


L. W. Leeds, London, 


W. Martin & J. Hind, 
H. H. Lake, London. 


y: Gaines, lenien. 
W. Hartley, Brad 
a Yorks, 


T. D. Macfarlane, 
Glasgow. 


‘Greenock. 
J. 9 Apia. 
Boa si Pee: ction 
T. 8, Scar & 
J. Moore, . 


. Curtis W. iH. 
Rhodes, Manchester. 


Pd: Cheesbrough, 
P. Young and J. 
Mathieson, @ 

RB. Coles, Coventry. 
E, Edmonds, London. 


T, Cornish, London. 
W. B. Lake, London, 





Metal joints, taps, &c. 


Machines for chamf the ends 
of leather belting. wes 


Feeding bottles. 


Construction of tipping wagons and 

Bracelets, scarf ;. Fi 

— rings, finger rings. 

Alpha’ en densimnrennet 
and butts. 

» | ee for detecting escape of 

Diinection or priate leat 


of bad taste or tainted 
nea ei rattan 
plicable ing apparatus, partly ap- 


nary construction. 
Jacquard needles of cress wires. 


"Serer , ty 





Pn. OF 
mb _ by means of hea’ 
Fastening for for lockets and watches 
Looms. 


way stock, 
Machinery f paring d 
ming ootton ead other firoas ma- 






































































































































































440 ENGINEERING. [Nov. 12, 1880, 
Nos. NAMES, &c No. Name. No. Name. No. | Name. N &e. 
and | op"Appiicanits, | ABBREVIATED TITLES, ée, = || — = — || mos. | op AMES fc4, | ABBREVIATED TITLES, &0. |atos, 
4193 | Haddan 4223 | Pass (Guibert)j 4263 | Hely. —— ———= 
Nov. 6 (Hofele), 4225 | Wright and | 4265 | Lake (Hussey Oct 
4567 | W. R. Lake, London. | Steam boiler and other furnaces for || 4195 | [lston. Newton. and Dodd). || 8977 | W. P. Thompson, | Beverage or composition of | 1 
‘ combustion of liguid or pulve-|| 4197 | Mondollot. | 4231 | Boanevifle | 4269 | Ellington Liverpool. fool. P, Desguin et Cic,, 
rised fuel. W. D. Dickey, New|| 4199 | Kaye. (Laporte). | 4271 | Laird. Brussels. 
Fore, a (Complete specifica || 4201 | Jensen (Szek-| 4233 LC renee, 4273 "ame one P. Everitt, London, yey 4 of skates. 2 
ion deposited). reny & | 4235 indle. 4215  Layeoc A. M. Clark, d the 
4568 | L. W. Gatward, | Agricultural drills. nd 4237 | Whitfield & | 4277 | Reeder. aan Tate cleaning een : 
Hitchin, Hertford. 4203 | Bull. Atkins, 4279 A. and W. other articles of iron, and 
4569 . Kiernam, Water- | Battery or machine guns. 4205 | Dredge. 4243 | Brewer Briggs. yy therefor, 2. N. 
“ford, Ireland. 4207 | McKenzie. (Nydpruck | 4281 | Boynton. . Phelps, New York, U.S.A. 
4570 | P.M. dustice, London. | Process for waterpreciing cls 4209 | Wilding & Beunon). | 4283 | S, B. and W. N. G. Green, New | 0 increased water 5 
paper, and analogous fabrics, aad | (Reiniger | 4245 | Stevenson & J. Perrett, | York. now resid- supply, for cities, towns 
lution therefor. J. M. Aulestia, | and Petri) Tatters, | 4289 | Carlyle. ing in London. ufactories, te and 
Nov. 8 || 4211 | Bennie, 4247 | Wise (Berg).] 4291 | Swinburn. a penaaes for 
4571 | 0. Comabell, Kirk- Ph ~' shedding mechanism for | = conte. 4251 ~~ 4293 poe an | . Green, New York 8A 
caldy, " same. 2 est. 4253 uke. 4295 | Langri 6, London. Looms, ch chiefi 
4572 A m, Back- Manual coal and stone cutting ma-| 4217 | Swallow. 4255 | Buttery. 4597 | Crossley. =aRes ” take air ri - 
worth, Northum- chine. 4221 | Scott. 4259 | Gutensohn. [| 4299 Pallister, | ES pom De and E. 
4573 Pi tat, Accring- | Process or processes for recove! ering: 5c 4152 | W. R. Lake, Lond Ooupling " oan = é Ba 
, - re . n. a) us - 
ton. Lan | indigo from certain materials. INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF : on.) way vehicles. @. IW. Bol- - 
4574 | WLR. Lake, London. | Umbrellas. /. Hartmann, Berlin, COMPLETE SPECIFICATIONS ton, N. Munro, and D. Me- 
4575 | T. Butler, Woking- ome For Particulars, see Corresponding Punters in Lists of 4300 M a aer ae Se 
’ | = 
4576 | W. Lloyd Wise, West- designs in colours on Applications for Patents. fa 4 ~ hy > Core} a 
minster. "a eo. and apparatus there- | U.S.A. 
4577 | H. Faija, Westminster. treatment of conaivie aad cement || N°. ae | _ | nee —] - sae 6) See See | 
Stplied in the a manufacture of | 412 | Boult 4476 | Gregg. refrigerating or ry pur- 
4578 | W. RB. Lake, London. Method 0 of uniting ends of machine (Houghton). be used sed in the enmne and 
belts. /. Schulze, Berlin, similar apparatus. J. C. 
4579 | J. 8, Sifemith, New Combin shades and reflectors for De La en and W. M. 
York, gas and other lamps or burners. NOTICES TO PROCEED. Mixer, New York,U.S.A. 
4580 | E. Hill, Huntingdon. » for elevating and lower- || 1,—Time for omitiied Opposition expires Friday, November 26, 1880.|| 4354 | 8, Fairman, Balti- | Brake and coupling apparatus 
Imag | te. ey - eo aE Te : ~~ |} 4368 HH Lake += pi er tholaing 
- 9 
ing copies, designs, &0., thereon. NAMES. &0. . Peak ae p— Aa ” 
4581 | J. W. Fuller, London. | Telegraph receiving apparatus. oe Nos. | oy appLicaNts. | ABBREVIATED TITLES, &c. |Dates. same to machine guns, &c. 
GRANTS OF PROVISIONAL PROTEOTION FOR SIX MONTHS. ||———~ ~ ia. 
a on ee a © 2683 | W.R. Lake, London.| Pumps. 2. S. Lockman, New |" 30 || 4412 | A.J. Boult, London.| Breochloading firearms. i. 
Applications for Patents. , Brighton, U8 ‘An tnd W. rs bs . , . i * Houghton, oe” York, 28 
No. Name. No . Name. No. | Name. || 2687 | W. Ross, London. A a for " sweeping -¢ 
onan | .@taat aft ; En. : ‘ pe ‘ 
3132 we guest pd — F — 4038 tr 2707 | J. Pana, Lon- es A ~~ on 2 Il,—TZime for entering Opposition expires Tuesday, November 30, 1880, 
9420 | Von Wreden. felhardt), Webster, & | : “pel July 
ss ae ii ge 4041 Ginn Oh G g S000 | © Reenter, Se. Telegraph, rie = ait en 7 eee vetine ’ 
3534 | Wirth 3908 | Justice Green). || 9719 | H. Hornby, Ham Me Ty the of p glasses goblets, ben - and 
(Heinzerling).] (Bastel). 4042 | Steenberg temporarily screw steamers and other echanical arrangemen 
3706 | Girdwood 3910 | Woodward. (Alsing, | vary, tomas ships without the use of dry wt for the ——7 
3750 | Wischen. 3912 | Smith. Sachmann, docks and apparatus there- ra Schwarz, and Co., 
hd a re 3ol4 Sutgster a aunt Cons). for. 
376 ark (Jobet). (Richters), toa. erson, Brix- . E. Gedge, - 
3770 | Fitch. 3916 mistenahen. 4051 Lake. (ital & mee a 4 — oe ay se "an ~ Bap shear, J. Cry, Pans 
3772 | Allix. 3920 | Smith andj Vieck). 2719 | 0. @. Pfander, Lon- ar tion nm 4 for W. ——e San Francisco, 
3774 Schworsback - ogre yr, | 4053 | Towers. on. , ugar, , &o. : US 
3776 | Middleton. 4 .L. and Sj 4056 | Th yo wnie, Chicago ding yman - 
3778 | Holden, A. Ellis. 4058 Wirth (Se- — ill., U.S.A., tem- Mie or binder for holding wrt be + comin een. . 
3780 | Meeson and | 3928 | Lake bold). ‘ ly in Lon- music, &c. : 2771 | W. L. Gregg, Phila- | Brick machines 
Hopkinson. (Thomson).| 4060 | Elwell. n. ‘ aelphia”” "Penn. * : 
4782 | Bowen. 3932 | Baldwin. 4064 | Dann (Fliir- | 2725 | D. Gestetner, Lon- a ne eres of writings, 3 
3784 | Droste. 8936 | Fietcher. scheim). n &c., and appa- 2781 | E. Taylor, Salford, | Construction of driving and| 7 
8788 | Clark (Allen)} 3938 | McEvoy and] 4066 | Wrady and , — 1 8 Lane, ' reversing gear for washing, 
3790 | Smith and Fosbery. Okouneff. || 2811 | A.A. Rickaby, Sun- | Cap for ships’ masts, 8 wringing, and mangling 
: Dickey. 3942 | F. & S, Pearn] 4068 | Sdrensen. derland, Durham. achines. 
3792 Crises end ont Addy-| 4070 - me = || 9838 .RLake, London. | Machine for ontting berwaye 9 2784 = sa J. Manufacture of artificial ali- 
3880 | BShme. 3944 | Firth and | 4074 | Rapier. | 7 A yg ER applicable 2790 | J. Scharr, ‘Bradford, Method of and apparatus for 
8802 | Cohen Boothman, | 4076 | Thomas, , Planing, &c. Yorks. : disinfecting mohair and 
(Cohen). | 3946 | Wood. 4078 | Hart'ey. P. Huré, Paris. other fibrous substances 
8804 | Wirth (Seck).J 3948 | Crossley. 4080 | Davol. $088 | W. A. Gorman, | Making ice, &c., and appara- | 24 whilst in 
3806 | Haddan 3960 | Haddan 4082 | Pieper Lambeth, Sur- tus therefor. 2799 | W. Brierley, Hali- pA . “jumping” 
(Fritzner). (Janssens & (Gréssler) fax, Yorks. tyres of locomotives and 
2808 | Willatt. Podart). 4086 | Haddan 3001 | J. 3. MacKenzie, | Construction of bars for se- | 27 railroad cars. ‘ohn 
4812 | Birkbeck, 3952 | Lake( Marelli) (Privat) Glasgow : 0 g and carrying glass in Breslau, P. thi : 
3816 | Newton 3954 | Rettie. 4088 | Charsley. ; window-sashes —y frame 2808 | H.J.Haddan, West- or bg ben metal ~ 
(Davison). | 3956 | Lake 4092 | Kendall. lights, and for roofing, oe minster. - tubes. . Riese, Plagwits 
4818 | Buothby. (Dennett:. | 4094 | Elmore. $182 | A.M. Clark, London.| Apparatus for preparing pa 29 Saxony. ‘ 
3820 | Braithwaite. | 3958 | Milner. 4096 | Dean. a , , tor with Joven 92809 | J. Hough, Castleton, | Construction of railway 
3822 | Clapp. 3960 | Tiviotdale, 4098 | Dick. fabrics. = lame J. Cha- Cc. q switches or points. 
3824 | Day, Green, | 3962 | Dennis. 4099 | Whitehead, vent, née M. Chavent, Paris. 2325 | R. Ashton and R.A paring waste wool and| 9 
& Walker. | 3964 | Jensen Hodvson, ‘ Aug Kinder, Man-| other animal fibres for felt- 
3826 | Brotherhood. (Edison). and Dodd. || 3991 | J. H. Johnson, Lon- | Moulds for pi and similar 12° chester, and dy 
3828 | O'Hara. 3970 | Atkinson. | 4100 | Woodward | “don . articles and apparatas oon- 2831 | T. H. Gray, Dept- | Treatment of vegetable oils 
3832 | Elmore, 3972 | Ivory. 4102 | Brown. : t therewith. J. Kud- ford, Kent. : for the perpen of ageing 
oo berg 3974 ——— 4104 | Harris and lies, edn Bohemia. same, 
Su rat, rn- Marcelin). Ca ; Stan] ° togra| 2839 ning 
o-, —- 3976 Good aa 4106 Sheard, Den- $358 | W. yA ey, Lon Fis ste comenes. us e fA Tee, | atinoant thins. 
olroyd. Mu jes. i - || $387 washing 2897 Hick: - para 
3840 | Vanlohe. 3978 | McKean. 4108 A = 16 Sob. Ph gy — > * Res ee ae ay ” 
3844 | Shiersand | 3980 | Jensen Mitchell. ford, Yorks. ‘ Hopewell, Rugby, = ‘lime cement, aud other 
Tetlow. (Hahn). 4110 | Easey. 3490 | F. R. von Wreden ~~ for transmitting | 23 f ; ; 008, : 
3848 | Mills (Mills). | 3986 | Silvester, 4112 | Babb. ‘St. Peters , ands. 2900 | T. Fletcher, Hyde Sewing machines 14 
S84 | Hawksley & | 2988 | Greig and] 4116 |Lake (Maiche) || 3495 | FL. Lawrence Manufacture of hairbrushes.| 24 “Chester. ‘ : 
ewboult, an 5 on. ? % > illiams, | Braces wood i ding 
3856 | Henderson 3990 Groth. - 4120 Hoddun | seme ek igen Sept. | ” a , parts of > — ” 
(Russell), (Barthel). (Kuauth & || 3706 | W. W. Girdwood, | Apparatus oe regulating the | 11 || 2022 | W.B. Rendle, West- construction f glazed roofs 
3808 | Pitt (Norden-] 3992 | Scott. %0.), i London | “velocity of engines with mins d other glazed structures. 
felt). 3994 | Stubbs andj 4122 | Linn, j great exactness. 2097 | F. W. Ashton | A0pa a aiidnaien woven 
3860 | Whittingham. Corrigan, | 4124 | Mitchell, || 9757 | J. A. Timmis, Lon- | Buffers for railway rolling| 16 || "Hyde, Chester. ' fabrics 
asé2 | Clark 3996 | Everitt. 4126 | Bostel. don ‘ 2072 | W.R. Lake, London. | ap cas fer clearing or | 17 
(Groesbeck),J 39 8 | Tonkinson &] 4128 | Lake (Schra- || 9792 | J. Coleman and I & corn barns, & shelters | 18 a the screens or 
3866 | Wardle and Rockcliffe, betz). “Henson, Derby. or other us uses. sieves of flour mills, &c. J. 
Lister. 4000 | Aldred, 4132 | Seeland. $816 | H. E. Newton Tse- | Gteomn ¥ Davi- 21 W. Collins, Chicago "HMlinois 
sa70 Keo to08 Balter. 4136 | Barker (Har- “don. ‘ son, we 4 Ter U8. US.A.). : 
a mayne. e 5 ickell liams. = - 
st | Retmayoe | 4g | Henimon. | 4, | poked» | Su | J. Wiiams, ivr | machinery fe guarring and | 22 | 911 | J. Patset, Wal | Machnuty forcing 
3873 | Glaser 4010 | Hannay, 4142 | Almond and $880 | P. Jensen, London, | Systems of conductors for| 24 : ; bundles. 
(Thomas), | 4012 | Lake Holding. : distribution of electricity as 3076 | E. and L. J. Cross- and machin or 
3878 | Henderson. (Pressey). | 4144 Bows (Puan). a lighting and meuive power ‘ley, and W. Sut- ap connected ere- 
3830 | Jensen 4016 | Fletcher, 4145 | Cros: agen ap con- cite Halifax 
(Edison). | 4017 | Clark(Phelps)] 4150 |Lake (Skinner nected th ; A. 3098 | B. J. B. Mills, Lon- Pipe for smoking tobacco, J. 
3884 | Groth (Gillon)] 4018 | Smith. & Tymeson). Edison, Menlo Park, ‘New “don. risper, W. Fritsch, P 
3886 | Shrubsole. | 4020 | Heaton. 4152 | Lake (Bolton. | Jersey, U.S.A F : Bichelter, and G, Romisch, 
3890 | Morgan- 4022 | Pearson and Munro, and || 3886 | BE. 8. Shrubsole, | Self-closing hinge. 25 
Brown Howell, McLeod), Maidstone. ; $139 | W. Holcroft, Stour- Kilns or. ovens for drying and | 30 
— 4024 | Michaux, 4175 | Gallie. $889 | BE. Parr, Bradford, | Manufacture of lubricants bridge, Worces- | burning bricks, 
3892 4029 | Jones and | 4179 | Griffiths. orks. ; . ° baths, sinks, and other ar- 
8896 Mecsbach (El Williams. | 4181 | Clark (Coster || 3998 | W. R. Lake, London. Apparatus for the generation | 28 ticles of — and glazed 
& A. Jung4 4032 | Spence (E & Oakley). : and utilisation of electricity. 
hans). amin andj 4183 | Harrison. E. Thomson, Conn. U.S.A. $209 | E. A. Brydges, — ‘motors J. Schreiber |Aug. 5 
3899 | Manbré. Hl. Egberts)} 4185 | Marshall. 3938 | 0. A McBvoy, Lon Apparatus to be used in con- ‘Berlin, and F. H, Moldenhauer, 
3900 | Redfern 4036 | Haddan 4187 | Hacking. don a é. V. nexion with firearms. = = 
(Smith). (Keith). 4189 | Rodgers. ; $217 | J. Tallis, Glasgow. ture or construction | 6 
4191 | Harding. present R14 of driving belts or bands. 
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¥. &e., 

Nos.| oF APPLICANTS. ABBREVIATED TITLES, &c. | Dates. 
X , Berlin. | Pail or tub-closets without |Aug. 7 

=; <= flush. Z. Hirsche, = 

m, 

$360 | H. Greenwood, Leeds.) Sewing machines. AA 
J. Sturgeon, Newlay,| Machinery for cooling atmo-| 10 

= near Leeds, Yorks, et air for refrigerating 

812 | J. A. Birkbeck, Mid- collins ont and breaking up blast | 20 

, dlesbrough, Yorks. ne , and apparatus 

3826 | P. peas, Apparatus for launching tor- | 21 

mdon. 

3844 | R. Shiers and J, | Weaving piled fabrics. 92 

ow, ’ 
C. 
H. Mills, Birming- | Sewing machines chiefiy & 

”" eet 8 pei work. 

Mills, Philadelphia, a 
U.S.A, 
3868 | P. Lowe, Darwen, i for reeling and 
Lane. tes paper, &c., & appa- 
F. Wood, London. Veloiedes ary sgutientie 
C.F. ; > 
” her carriages and to 
| A. engines, traction 
cogintt: and —- like self- 
1. Ivory, Edinbureh.| Adparatustor heating air. 
3972 vory, ure: ppara ‘or hea 
3973 | T. Ivory, Edinburgh. — a app cable to 
ond apparatus me fer measur- 
ne Bae & fluids. 

$078 | J.. A. McKean, . channelling, cutting, 
Mountmorris, Ili- - ressing stone, and ap- 
nois, U.S.A. paratus employed th 

partly applicable to other 
similar purposes. 

8992 | D. Aaa Manches- | Manufacture of piled fabrics. 2 
4016 | J. Fletcher, Ashton- | Furnaces for melting brass 4 
under-Lyne, Lanc.| and other metals or alloys. 

4025 | G. Brownirg, Glas- — for sewing ma- 
ow. chines. 

4046 B. Burton, Brook- | Breechloading repeating fire- 5 
lyn, New York, | arms. 

4051 W. B. Lake, London. | Process and apparatus for 

smelting iron and _ other 
ores, chiefly designed > pro- 
duction of steel and for re- 
covery of precious metals 
from ores con’ same. 

T. G. Hall and G. H. Van 

_ Buffalo, New York, 

4066 | P. De Wrady and Pn a 6 
Peters. St. 

e 

4069 | J. W. tile, Preserving animal or vege- 7 
conduit, Hants. table substances or a, 

and preparations emp: = 
| and connected 

4205 | W. Dredge, West- | Construction of engines or| 15 
minster. other prime movers using 

compressed air for their 
motive power. 

4251 | J. H. Greathead, | Portable hydrant. 19 
Westminster. 

4255 | W. Buttery. Lon- | Billiards and bagatelle tables. 
don. 

4265 | W. R. Lake, London. o-electric machines. “. 

A. Hussey and A. §. Dodd, 
New York, U.S.A, 

4279 | A. and W. B Manufacture of sacks, bags 20 
shelt near H bedding, bed-ticks, see: 
fax, Yorks. pillow-cases, cushions, and 

other similar woven articles. 

4297 W. Crossley, | Gas motor engines. 21 
“Manchester. 

4358 | W. Hewitt, Tren- | Annealing ironand steel wire, | 26 
ton, New Jersey, and apparatus therefor. 

4350 | W. Hewitt, Tren- Apparatus for cleaning iron 
ton, New Jersey, and collec ws 
USA. }~ F. gas incident to 

said process. 
PATENTS SEALED. 
I.—Sealed November 5, 188). 
NAMES, &c. 
Nos. OF APPLICANTS, ABBREVIATED TITLES, &c. |Dates. 
April 
1472 | W. Morgan Brown, | Grinding mills for reducing 9 
London, — to pa paper Pulp. pulp, = 
other gen 
yee. a. Ringe On —— , 
Tork, U.S.A. May 

1863 | J. M. Stanley, | Room and other firegrates. 6 
Rhyl, Flintshire. 

1869 | J. Stead, Carlisle. Priest materials for window 7 

1889 | T. Culpin, London. | Reaping machines. 8 

1921 | C. umphrey, —— for decomposition of | 11 
Chester. ora salts of soda and 

1927 | A. K. Irvine, Glas- | Apparatus for heating water, 
gow. and generating steam or 

vapour. 

1932 | W. R. Lake, London. —s oa atee 

y ap} le to 
and similar ntachinery. 
Cc. J. Appleton, Paris. 

1912 | W. P. Thompoen, Apparatus for transmitting | 12 

Liverpoo and other 
J. V. M. Bartelous, 
Bruxelles, Belgium. 

1990 |G. Pfannkuche, | Apparatus for p and; 14 
Vienna, and G. steering of or ships, 
Prannkuche, also applicable for other 

2058 | B Walker and J F. | Hydraulic machinery and 
q .F. an 
A. Pflaum, Leeds. hydraulic and other or valves. 
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NAMES, &o 
Nos, | op APELICANTS, &o. | Dates. || Nos. | oy AMES fc... | ABBREVIATED TITLES, &0. [Dates. 
May || 2292 James John, an Wea and manufacturing |June 7 

2065 | W. T. Sugg, West- | Railway carriage lam 21 fabrics 

minster. ' means of supplying illumi 7 Mellodew, J 4 teat pile 2 
Oldham, Lane. ©’ 
2106 | H.J.Haddan, West- Nachis for a 24 
ee — 2579 FG. Fleury and B. Roasting coffee and apparatas 24 

2184 | A. A. Nesbit, Lon nf ts in bank 28 2731 {0 ae Mining 
. A, Nes! - rovemen: ers’ 4 3 
don. ues and other mone- +3 ’ ide engines. valy 3 

tarp instrementa to prevent 2752 | H. A. Bonneville, | Press for the extraction of | 6 

2439 | A. F. Wenger, Hen- | Manufacture of pottery and ae —_ y alg Ss eltcaltbas 
ley, ordahire machinery therefor. , 

2495 | J. Hirsiger, Automata’ —% continuous 19 

brake a) wa: 
pm pty ai FINAL SPECIFICATIONS FILED. 

2510 | G. Travis and T. Bottle stands, 21 Oct. 30, 1880.— Nos. 1538, 1543, 1773, 1779, 1781, 1792, all of the 

3160 | NV. Anion London. | Fountain pens. od Nov. 1 wet i784, 1794, a8 1798, 1802, 1819, 1961 

8216 | W. Batten, Aston, | Moulds for manufacture of |Aug. 6 ers 1997, 2009, all o eeyene ean” 
Warwickshire. paving and other bricks, a2 1804, 1609, 1618, Sa0t ail of the pear 1980, 

aoe, ond blocks » 3 1796; 2600, 1901, 1907, 1808, 1812, _ as. 

scoria. a 5, 1 2205, 
$480 | A.B. Brown, Bain- | Hydraulic hoisting apparatus. | 27 i, year elcabeceruan 
urgh. . ~*~ Mey 1826, 1828, 1834, 1837, 1852, 1952 

3502 | W. Ayrton, Orms- | Treatment of bituminous |Sept. 8 iS Ge 6, all of the year 1880. 

kirk, Lanc. am use of resulting » 5 on ut, i881, wae, “— 1839, 1840, 1842, sous, 
* 855, 1 1 
3625 | F.W. Jones, Exeter. | Bicycles and other velocipedes. | 7 oa 900, 9908, 8068, alto 
. PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
II.—Sealed November 9, 1880. DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 
May ||] CO” ’ 

1901 | J.T. Dann, Brixton, | Apparatus for lighting and | 10 No. Name. No. Name, No, Name. 

Surrey. gas ers 
Oy ag means. W. 1877 1877 1877 
ifrer, Ber 4054 | Bennett. 4136 | Johnson 4142 | Thompson. 

1903 | G, H. Gerson, Berlin. saneatin wees 4059 eee: (Gibbs), * | 4175 | Brownlee and 

tion. 4152 | Balmain. Rowan, 

1912 | E. G. Brewer, Lon- | Construction of portable glazed 4508 ork. (iteit- 4159 | Martin, 4548 | Dunkley, 
don. frames for entten and other mann, Du- | 4169 | Cowburn. 4105 | Murra uae 

laces, F. A. EZ. Carpentier, commun, &}| 4199 | Goodwin. Crighton. 
aris, Steinlen). | 4201 | Goodwin, 4308 | Corlett. 

1916 | J. Wickersheimer, | Com ds for prese 4099 | Pieper (Nagel] 4242 | Fisken, 4385 | Lewis. 
Berlin. ies of human 88 a & Kaemp). | 4575 | Newton 4137 | Annandale, 

: caronses of animals. 4100 | Pieper (Nagel femomenh. 4138 | Gardner 

1917 | M. Bebro, London. | Apparatus for numbering an 11 & Kaemp). | 4112 (Wanser). 

. printing tickets, ot 4135 | Dalton. 4114 Bocland 4176 | Huxtable. 
and other like articles, pro- Justice, 
gresively and consecutively. 
1920 | W. A. Barlow, Lon- | Combination tool for cutting, 
don. gy Da PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
straighte 1d upsetting DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 
“ . RB —" and 
. Zwanziger, Vienna, Y ° . c 

1936 ¢ Jacquelin, Paris. | Wi e-sticks. No. Name. No Name. No, Name. 

1988 | E. K. Dutton, Man- | Formation of skirt waist- | 12 1873. 1873. 1873. 

“chester. bands ane | . tus for 3563 | Forder. 3440 | Fairbank 8622 | Melling 
weaving iw for such 3604 | Beart. (Vanstone | 3623 | Poole, 
| Vorwerk, Barmen, 3687 | Crampton. and Hol- | 3778 | A. & W. Hill. 

1940 | T. Nordenfelt, Lon- | Manufacture of cast-iron lings). 
don. bullets and apparatus em- 

ployed therefor. 

1943 | H. Baird, Birming- | Manufacture of chains for PATENTS WHICH HAVE BECOME VOID. 
ham, driving machinery or other- I.—Through Non-Payment of the Third Year's Stamp Duty of 501, 

wise. 

1945 | C. pe Ry — ~y Seats or flaps of water-closets, 

soar 1 2 Pe cao i Anparatas ma regulating an No. Name. No Name. | No. Name. 

08z - an 
selburg. Hungary. trolling the 5 at 1877. 1877. 1877. 
pas mn and propellers of 3924 | Fisher & El- | 3966 | Anderson. 4005 | Coleman and 
screw steamers. liott, 8970 | Thompson Morton. 

1948 | J. McPherson, Liver-| Motor engine. 3926 | Simon (West- ec). 4012 | Outridge, 
pool. phal). 3971 | Widdowson, | 4015 | Steven. 

1950 | J. Laitwood, Tim- | Sponge baths. 3929 | Grant. 3972 | Conradi 4018 | Von Naw- 
perley, near Man- 3931 | Swindells. qa ensel and rocki (Thee- 
chester. 3932 | Higson. jebich). ewe 

1958 . 4 , | Telephonic exchange systems 3933 | Pumphrey. | 3973 | Anderson, 4019 irth 
London. and apparatus employed 3935 | Meldrum, 3974 | Brannon, (Crespel). 

therein, G. nders, 3946 | Sainte, 3980 | Von Quaglio, | 4022 | Wirth 
Boston, and T. ." Watson 4937 | Hughes (Sco-{ 3981 | Smith. (Crespel) 
Everett, Mass., U.S.A. ville Manu-] 3982 | Wolfsky. 4023 | Wirth 

1968 | E. I. Billing, Glou- — o of packing enam 18 facturing | 3985 | Schumann & (Crespel). 

cester. a and Company). Zelle. 4028 | Hughes 
ontate Gaal and hinges 3943 | Sallien. 3986 | Gartrell (Berg). 
for same, 3944 | Coltman. 3987 | Gomersall &] 4029 | Gardner 

1974 | J. z Thomas, Lon- | Screw propellers. 3945 | Denniston & Copley, (Lafoy, Cot- 

don. McMillan. | 3988 | Fraser, tais, and 

1980 | G. Wischin, Prague, Distillation of anthracene | 14 3951 | Boyer 3992 | Wirth Lava) 
Austria. Tem from coal tar 3956 | Johnson (Vorster and 4030 | Baatsch. 
af of Liver- . Reese). Grineberg).! 4031 | Sharp, Hahlo, 

3959 | Schildberg. | 3996 | Beroard an b- 

1985 | J. Prurnock, Ross, | Domestic fire ——4 oa flues 3960 | Hunt. 3998 | Brown, reich. 
Hereford. connected 3963 | McClellan 4001 | Meyer. 4033 | Frilich 

1986 | G.and £. Ashworth, | Wire cards. (Sprague). (Frélich). 
Manchester. 

1993 | J. Snape and J. A. | Dies of plastic brickmaking 
Fed, a machines. IL.—Through Non-Payment of the Seventh Year's Stamp Duty of 1001. 

1994 | J. Snape and J. A. | Making, finishing, and drying 
S| ee 1873. | 1873. | 1873. 

mth Wales. pes. Ww 3475 Blake).J 3519 | Pulver- 

2001 | J. Urquhart, Man- | Apparatus employed in| 15 || 3461 | Newton ost | Bena 1 | momen, 
cheste measuring flow of fluids. (Camacho), | 3497 | Walters and | 3520 | Tongue 

9006 | 4. Retecee, Leigh, of seging end 3465 | McGlashan mR: . 3 | piiigone). 

2006 | H _ Leith, Means and appliances Pa 3 = —— si Boosey. } nae , ah, 

q preven 5 
damp roti railway, tram- 3470 Lake (Blake).J 3515 anil 3594 | ee 

2017 | J.H. Johnson, Lon- | Apparatus for elevating, | 18 

don, transf , and cleaning ’ 
grain. . Reaney, Balti- AMENDMENT OF NAME. 
i Mladtpia USAS Amendment by Leave of Attorney-General, dated November 5, 1880, 

2048 | T. Jewel, London. Cisterns, water-closets, uri- | 20 No, 4241.—For “* Meusendick” read ‘‘ Mensendieck, 

Ce OPPOSED APPLICATION FOR LETTERS PATENT. 
traps, bends, and appliances 3193,—R. Hindle and G, Greenwood, Blackburn, Lanc, Looms 
for ven same. May ||for weaving. Dated August 4, 1880, 

2145 | H. 1. Fellows, — stands or frames and | 26 | 

Acock’s Green, itands or frames for nas ERRATUM, 
Wi . cr tile, i and other (From the Commissioners’ of Patents Journal), 
2161 | J, Hancox. Hunger- | Apparatus for raising wheat | 27 In list of applications (see ENGINEERING of November 5) 








ford, Berks. 











eaves, straw, hay, &. 








No. 4429, for “ brindling” read “ bundling.” 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING NOV. 6, 1880. 


is stated in each case after the j where none are ment 
the Specification is not Illustrated. 
I tions are icated from abroad, the Names, &c., of the 





Communicators are given tn italics, 


598. Oll Seeds into Cakes, &c.: 
H. F. Smith, Hull. [6¢. 3% Figs.}—The features of novelty 
consist in a shoot a with blades b 6, the movable head ¢ moving on 
rails d d, and the stop-cock ¢ on the pipe 7. The press is charge 
with 4 reels of seed, &c., from the top and upon the ram, 
which is lowe: intermittently as each charged is filled in. This 
method is claimed as new. The vessel g is mounted on the collar 
A of the hydraulic cylinder é, and the ram jis capable of moving 
up and dowa within it, The seed is contained in a reservoir &, and 
into the hopper / to the shoot a, and thence into the vessel g. 














lowered, or turned round on the column as an axis. The engine 
and other parts may be raised me power or screw gear- 
ing, and may have two or four driving wheels. Fig. lis a 

and Fig. 2 a longitudinal section of the engine and truck, and Fig. 3 
a plan of the truck and wheels, The track is carried on four 
wheels a, a, a, a, and has fixed to its centre an upright hollow cast- 
iron pillar 6, around which is fitted the sheath or sleeve c, which is 
constantly pushed upwards by the springs d, and is forced down- 
wards with varying degrees of force by the hydraulic ram e; fis 
the crankshaft of a steam engine, which is constructed so as to be 
capable of being revolved about the post 6, as a jib crane is about 
its pillar. On the crankshaft is a spur wheel g, which gears with 
the wheel A on the driving axle i, which is also carried on the 
sleeve e. When it is desired to reverse the | ive the liquid 
is exhausted from the ram, and the whole arrangement of engine 



























































Two blades 66 which can be moved by handles m regulate the 
descent and division of the seed into given quantities to form the 
desired size of cake. The pump cistern and pump 2 are connected 
by the injection pipe / to a valve ¢, which can be operated by a rod 
and handle g, to regulate the back flow from the hydraulic cylinder 
4, while the charges of seed are admitted to the vessel g, or when 
the ram has to be lifted in stages to enable the compressed cakes 
to be removed singly or otherwise from the vessel g. The mov- 
able head cis provided with a rack, and runs on railsdd. A 
tion en, with the rack, and is operated by the handwheel s, 
overfiow of the seed from reservoir & is regulated by a shutter 
tand lever w, (February 11, 1880). 


957." Construction of Ships: W. R. Oswald and 
G. Stavers, London. § (2d.)—Toprevent the shifting of cargo, 
ships are ded with a main longitudinal bulkhead extending 
upwards from the keel to the lower deck. Between the lower ant 
upper decks there is a longitudinal bulkhead at each side of the 
hatchway, and b these bulkheads and the ship's side, cargo is 
stowed to fill up the omece in the hold caused by the gradual 
settling of the freight. Small hatchways or scuppers in the lower 
deck allow the material stowed on the deck to slide down auto- 
matically. (March 4, 1880, Void, the patentee having neglected to file 


@ specification), 

1135. Cutting Paper, &c.: E. A. Brydges, Berlin, 
(C. Gmelin, Berlin), (6d. 30 Figs.)—Consists of an apparatus for 
eutting paper, book edges, linen, &c. In the drawing a is the 
cutter attached to the toothed holder 6, and fed downwards by the 
rotation of the handle ¢ acting through the pinions de and 
the wheel /; g is a guard plate, and A a guide to insure the even 
and steady progress of the e along the edge of the table i. The 
paper is compressed against the underside of the table by the 
screws 4, acting on the movable bed /. Inoperationthe cutter is 
drawn backwards and forwards by the handles cc and gradually 
forced downwards until the whole depth of material has been 




















divided. The inventor describes and illustrates several modifica. 
tions cf the apparatus adapted both for straight and circular 
knives, with different peeeagrnrete of feed motion, and of 
appliances for compressing the r, the whole forming the 
subject of nineteen claims, (March 16, 1880). 


1251." Continuous Brakes: A. C. Boothby, Kirk. 
caldy, N.B. (2¢.)—This is a development of Specification 
1447, 1879. Instead of applying the electric current direct to the 
brake blocks as there’n described, magnetic machines are used to 
eperate the mechanism for putting on the brakes. On the 
axle of each railway carriage are suspended bobbins, which are 
connected to the electric generators. @ cores of the bobbins 
are situated immediately on the inner side of the wheel tyres, so 
that when the current ses th ‘hem, they are converted 
into magnets, which follow the motion of the wheel, and, by their 
movement, work mechanism for applying the brakes. A system 
of eccentrics and levers are operated when the magnet is caused 
to revolve around the axle, oad br them the necessary movement 
to the brake blocks iseffected. In the event of the parting of the 
carriages of a train a movable stop piece is pulled out of its 

ition against parts of the mechanism by the occurrence of the 

racture, so that if t e conducting wires are broken, the parts come 
in contact with the stop piece, and prevent the brakes from comin 

off the wheels, co. uently each portion of the train is stepped 
(March 24, 1880,  Vold, patentee not having filed final Specification). 


1276. Locomotives: H. P. Holt, Leeds, and F. W. 

» Manchester. [8d. 10 Figs.}—Relates to loco- 

motives for tramways and ists in ng the engine, the 
bearings for the driving axle, and the body of the vehicle on a 
vertical column, so that the parts thus mounted can be ra‘sed, 









































































and driving wheels lifted clear of the truck and rotated through 
180 deg, The brakes are applied to the wheels a by springs and 
are drawn off by the hydraulic cylinders & & (Fig. 3). The speed of 
the vehicle may also regulated by mw ay | @ centrifugal 
governor attached to one of the axles to regulate the action of the 
hydraulic ram, so that when a certain rate is exceeded two driving 
wheels are lifted from the ground and the brakes applied. When 
the vehicle has to be backed for a short distance only the small 
rollers are placed in position beneath the driving wheels and used 
as intermediaries. The claims appended to this specification are 
six in number, and are as follows: 1. In locomotives for tramways 
and light railways mounting the engine, the bearings for the driving 
axle or axles, and the body of the vehicle on a vertical column 
supported on the framing of a truck, so that the parts thus mounted 
can be raised, lowered, or turned round on the column as an axis, 
substantially as and forthe purposes described. 2. In locomotives 
arranged in the manner referred to in the preceding claim, releas- 
ing the spring brakes of the running truck wheels by the weight of 
the body of the vehicle when it is lowered. 3. In locomotives 
arranged in the manner referred to in the first claim, providing « 
pair of idle wheels which, when the driving wheels are raised, can 
be moved into such a posit'on as to make contact with the wheels 
and with the road or rail, thereby reversing the direction of motion 
of the vehicle, whilst that of the driving wheels remains unchanged. 
4, The construction and arrangement of locomotive for light rail- 
were or tramwars, the engine and body of which are raised 
by hydraulic power as described. 5. The construction and arrange- 
ment of locomotive for light railways or tramways, the engine and 
body of which are raised by screw gearing aided by springs. 6, The 
const: uction and arrangement of locomotive for light railways or 
tramways, having four coupled driving wheels. (March 27, 1880). 


1282.* Manufacture of Velvet: R. S. and R. Col- 
linge, Oldham. ([2d.)—Is an improvement on Specification 
114 of 1880. The velvet is made with a fast and erect pile, and a 
plain back. Itis woven with eight shafts, and with ten picks to 
the round. The first and sixth picks are binder picks, and the 
remaining eight, face picks. The shafts raised at each pick are as 
follows: (1) 2nd, 3rd, 6th, 7th; (2) Ist, 3rd; (3) 3rd, 5th; (4) 5th, 
7th ; (5) Ist, 7th; (6) Ist, 4th, 5th, 8th; (7) same as (2); (8) same 
as (3); (9) same as (4); (10) same as (5), (March 27, 1880. Void, 
the patentees having neglected to file a specification). 


1302. Forts, Fortifications, Armour Plating, 
&c.: B. J. B. Mills, London. (J. i/, McLean, St. Louis, Miss., 
and M. Coloney, New Haven, Conn.,U.S.A. [6d. 12 Figs.)—The 
invention consists of (1) a floating flat bottomed iron-clad fortress. 
which can be kept temporarily in positi the admission of 
water to its floating chambers. (2) An armour for forts, &c., of 








plates presented edgewise to the outside, and secured together by 
transverse bolts, or tongued and grooved. Sheets of india-rubber 
intervene between the plates to cause resiliency. (3) A combined 
outer stationary turret and an inner revolving turret, with a port 
stopper, consis: of ose'llating jaws mounted in outer stationary 
turret, and opened and closed by the rotation of the inner turret. 
© A series of interchangeable plates with hinge connexions 

pted for defence, or shelter, or portable breastwork. (5) A 
series of flanged plates hinged together for the rapid erection of 
breastworks, fixed forts, shelters, or other structures. The illustra- 
tion represents a portion of a floating fortress. The exterior walls 
@are sufficiently strong to resist exterior pressure of water and 
attacks of terpedees; the entire exterior above, and for a sufficient 
distance below the water is protected by armour pliting 6 com- 





posed of plates presented edgewise, and con together by 


transverse bolts. Sheets of rubber are in between the 
— make the armour resilient. The fortress contains a num- 

of decks ee, and beneath are water-tight compartments ff with 
valvesg by rods h, so that water may be admitted to any 
of the compartments independently. The valves being closed, the 
water can be expelled Li #, so that the fortress may be 
raised or lowered as req (March 30, 1880). 


1333. for the Manufacture of maging 
Pac Insula Wires, &c.: - FP. 
James, Salford. (6d. 4 fiat invention has for its object 
to the p of lapping and braiding or plaiting any 
desired number of threads, strands, &c., round a central core in 
one machine ; the core, after it is lapped, being taken through one 
or more series of braiding spindles. The figure shows a front 
view of a portion of a combined lapping avd braiding machine: 
ais the lapping spindle with bobbin 6 and fiyer c, both revolving 
round central hollow spindle ¢d. Through this hollow spindle 
passes the core ¢ surrounded by a series of yarns *, which are 
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tH 


lapped together by the material carried upon the bobbin, and 
drawn off by the flyer in the usual manner. The lapped material 
then passes through the hollow spindle g, and is braided with yarn 
&c., from the braiding spindles 2, The specification relates (2) to 
an improved hopper i provided with an outer casing, through 
which steam, or other heating medium, may be circulated to keep 
its contents in a heated, and, if required, in a liquid state; jj are 
knives or stirrers mounted upon a wormwheel &, to which 
motion is given by suitable apparatus. (3) To improved drawing 
off arrangement not shown in the illustration. (March 31, 1880.) 


1344. A tus for Dam: Woven Fabrics: W. 
R. Lake, London. (Z. fromm, y ror io Germany.) (6d. 3 Figs.) 
—This is an apparatus for damping cloth preparatory to the 
finishing processes, and consists of a cylinder a revolving in a tank, 
and provided on its periphery with six narrow metal scoops or 
troughs 6, 6, b, to pick up the water and throw it off by its centri- 








fugal force in the form of spray. These troughs are provided 
throughout their entire length with three rows of fine gauze, and 
project the water through a screen of fine silk gauze c. The 
opening occupied by the screen can be enlarged or diminished at 
pleasure. (April 1, 1880). 


1348. Lathes, &c.: J. Simpson, Heaton Chapel 
Lancaster. 17 Figs.) —The improvements are chet y 
——- to potters’ and other lathes, the potters’ throwing wheel, 

e chucks for receiving the mould in the “ jolly,” and to machines 























for making oval and other geometrically formed ware. The in- 
vention consists (1) in the flywheel and friction brake for the 
—— of He yey | the speed, and in placing the spindle in 
ront of the lathe to allow the shavings to readily drop (see Fig. 1). 
Friction plates, which can be moved farther from or nearer to the 
centres of other plates, ara also used to vary the speed. (2) In the 
potters’ “ jolly” the lever d for moving the form laterally, and 
the liak efor guiding the form into and out of the mould. (3) In 
the impr »ved bell-chuck, shown, and in certain parts of a machine 
for making oval and other forms in clay. The i/lustration also 
shows the method of driving a throwing wheel by friction plates; 
A is a segmental disc, and i and j a pair of discs carried by 

afoot lever &, and / another disc on an wu t shaft m, whic 
tes motion to the throwing whee speed of which is 





cominunica’ 
bg by the foot of the operator actuating the lever &. (April 1, 
). 





















Nov. 12, 1880.] 


ENGINEERING. 





1374. Automatic Mushroom Anchor: J. E. 
t, (6é. 3 Figs.)}—The illustration shows an 

anchor that does not require a stock and that can be folded so as 
to be packed away in a small space. The shank is divided at a 





i\ 





short dist from the h head and hinged so that it can 
be laid flat across the saucer-like _ When in use the shank is 
maintained in position by the bolt a which terminates in a clip b 
that surrounds the hinge joint and steadies it. (April 3, 1880). 


1376.* Dress FabricS: R. W. Morrell and W. 
Walker, Bradford, York. [(2d¢)—Italian cloth is woven 
in the ordinary manner, but afterwards is subjected to a milling 
process with stocks or milling machines, or in some cases to both 
milling and raising by cards or teazles. (April 5, 1880). 


1377.*. Apparatus for Preventing Explosions in 
Coal Mines, &c.: A. Budenberg, Manchester. C. /. 
Budenberg and B. A. Schiffer, Buchau-Magdeberg). [2d.)—The 
apparatus depends for its action on the difference of the specific 
gravities of the gases within and around it. A thin vesselis filled 
with air and suspended in the position where the presence of 
gas is suspected ; a change in the density of the surroanding air 
causes motion, deformation, or change of volume, in the vessel, 
and by the intervention of mechanism completes an electric circuit 
containing an alarm. is vessel may be suspended (1) to one arm 
of a balance or (2) to a spring, and be thus capable of rising and 
falling, or it may be provided with flexible diaphragms connected 
to a rod which operates a contact spring. (April 5, 1880), : 


1378. Apparatus for the Preparation of Pulp for 
Paper: H. J. " mdon. (Reinicke aud Jaspar, 
Céthen, Germany). (6d. 5 Figs.]—Relates to a revolving cylindrical 
sieve or knotter, constructed so that the pulp may be forced into it 
through longitudinal slits by a reciprocating or guard placed 
in the pulp trough immediately below it; and also ha’ llow 
journals for the exit of the material to the next machine. e sieve 
cylinder a is formed of two or more curved plates in which slits are 








i 
ni 
f — == | a 








cut, and rotating on the hollow journals 56; ¢ is a tray reciprocated 
opwards, and by the cams d d and rods e e in the tank /, which is 
filled with pulp to the line gg. The action of this tray forces the pulp 
through the slits into the cylinder, such knots however as cmmaie in 
the slits are washed by jets from a pipe into the channel i as the 
cylinder rotates. The cylinder is driven intermittently by a pawl 
and ratchet wheel actuated by the crank sé on the shaft/. (April 
5, 1880). 

1380.* Oil Lamps: A. M. Silber, London. [2d.]—To 
insure complete combustion of the oil without the aid of a chimney 
and a large flame without trimming or replacing of the wick or 
cleansing of the tube. The oil reservoir is flat and shallow, and 
placed at some distance from the bottom of the lantern forming a 
lower or air chamber, andan upper or flame chamber. Through 
the middle of the reservoir passes an air e, open at bottom 
to the air. and terminating at top in a deflecting cone. Within this 
passage is fixed the wick tube. This tube is deeper than the 
reservoir, and is closed at the bottom where it communicates there- 
with by a lateral tube. or pair of tubes that extend across the air 
passage surrounding the wick tube. Openings are provided in the 
airand combustion chambers. (April, 5, 1880). 


1381.* Staysand Corsets: J. Ulmer, Wurtemberg. 
[24.]—Consists of weaving corsets without spaces for the bones in 
the web and forming such spaces by sewing separate strips on to 
the outer surface of the web. (April 5, 1880). 


1382. Automatic Ventilating Apparatus: B. J. 
London. (/. L, Norton, New York, U.S.A.) (6d. 7 Figs.) 

—The invention is specially designed for ventilating sea-going 
vessels, and consists of one or more external pumping chambers 
made to conform to the contour of the vessel and communicating 
through valves and pipes with the compartments to be ventilated. 
The chambers aaa are open at their lower ends, and connected 








above with pipes 4 to valves ¢ within the vessel. When either of 
the chambers is rr depleted of water the space is immediately 
occupied by foul air driven by atmospheric pressure from the 
apartments with which the pipes d and the valve c and pipes 6 con- 
nect. On the return movement the-valve c closes, and the foul air 
is forced through pipe }, thence through valve e and discharged by 

ipe f. The valves are similar in construction to those described 
Specification 618, 1879. April 5, 1880). 





1384.* Steam Engines: C. Kesseler, Berlin. (2¢.)— 
The Mader rotates round « pin on. oue side, sad fe formed with a 
disc. It is mounted eccen’ with the flywheel shaft. The cylin- 
der disc is formed double and carries between its two friction 


port exposed to the inlet until it has the 
jion valve plate, so that expansion sets in until it has passed 
the other e: on valve, when the outflow commences until the 


shutting off by the reversing valve begins. During this, 

enters on other side of piston; this repeats itself alternately. 
The reversing valve is fi on an outside , one expansion on 
an inside or middle shaft, and the other on-an inner shaft, and 
they are set by levers wo against a quadrant, The outlet 
pipe is closed by,a piston valve, while the inlet and other outlet pipe 
are opened. Means are described for the regulation of the outlet 
pipes in reversing. (April 5, 1880). 


. Machine 
Tissues: R. Weiss, N: 4 1 

sists principally in placing the threads or fibres which are to be 
cut, on to points or teeth and then cutting them off with a knife. 
The fabric a, whose threads 6 are to be clipped, is in’ 
between a plate c and a number of teeth d d forming a comb or 
card, The construction and position of these two parts c and d 
regulate the passage of the fabric between the plate and the comb, 
and the passing of the threads to be cli on to the comb, 
where they are caught and held by the rotating cylindere. A 





blade fis put in motion, and its cutting edge f f being pressed 
against the undersides.of the teeth forms a series of scissors by 
which all the threads on the comb are cut above their point of 
attachment to the tissue. In Fig. 2 the fabric is removed, but the 
threads 6 b are seen on the points of the combd, The invention 
is capable of slight modifications, such as the use of a knife with 
an oscillating motion, combs with teeth of varying length, plates 
with ribbed projections or teeth, or springs to grip the threads, 
and appliances to prevent the points of the comb piercing the 
fabric. (April 5, 1880). 

1387. Treatment of Ores and Products: 
F. J. King, (2d.]}—This invention (an improvement 
on Specifications 2574, 1873, and 296, 1874) consists substan- 
tially in treating ores and mineral products, which are soluble in 
ammonia liquor, and submitting such ore in solution therein to the 
action of a vacuum or partial vacuum in order that the ammonia 
gas may be dise from the liquor, and that the metal may be 
precipitated. The mineral products are placed in a cylindrical 
steam bciler mounted on rollers, dilute ammonia is introduced, and 
the boiler rotated slowly until the products are dissolved. The 
ammonia liquor is conducted to an air-tight vessel by a pump or 
exhauster, by which means the atmospheric pressure is removed 
and the ammonia gas caused to be disengaged from the liquor, 
and the metal thereby precipitated. The process is applicable to 
ores of zinc and silver and all minerals soluble in ammonia. 
(April 5, 1880), 


1388. Attaching Hose to Pipes, &c.: W. H. 
Chase, London. (/. A. Green, New York, U.S.A.) (4d. 4 Figs.) 
—An oblong loop of brass wire as shown in Fig. 1, of sufficient 


ag 1. 


Fig.2. 


length to pass round the hose after the union or pipe has been 
inserted, is bent round the hose and securely fixed as represented 
in Fig 2. A pair of pliers are described for facilitating the fixing 
of the loop. (April 5, 1880). 


1390. Knife-Cleaning Machine: C. Cowdery, 
Newent, Gloucestershire. (8d. 5 /igs.|}—The machine has 
a combination of small cleaning rollers running in contact with 
large cleaning rollers, revolving in the opposite direction, The 
arrangements are such that the small rollers are first separa’ 
allowing the knives to be drawn in between them by the large 
ro'lers as far as the shoulders, which butt against and are cleaned 





by thesmall rollers. The latter are then brought hy aeed and 
withdraw the knives, the blades of which are Cleaned during this 
operation by the large rollers, The illustration shows the com- 
bination of small and large rollers with the belicrank for separat- 
ing and bringing the former together. (April 5, 1880). 


1392. Dynamo-Electric Machines: W. R. Lake, 
London. (Z. 8. Maxim, Brooklyn, New York, U.S.A.) (8d. 10 Figs.) 
—This invention has for its object to provide a regulator for a 
dynamo-electric machine, which shall automatically control the 
generation of the current, so as to make the amount of electricity 
generated equal at all times to the amount required for use 
without appreciable variation in the electro-motive force. This is 
effected by using an auxiliary machine to excite the field magnets 
of the dynamo machine, and by automatically altering the position 
of the brushes of the auxiliary machine with reference to the 
neutral points of the commutator, the position being controlled by a 
sensitive electro-magnet in a shunt circuit. The specification 
relates (2) to an improved armature, in which both the iron core 
and the coils are so divided by air passages, without breaking up 





the continuity of the mass of iron or wire at any place in the 
armature, that a rapid circulation of air is main’ rough 
the passages for cooling the machine; (3) to a commutator 


| by means of a hub with 

















Rotersen the ofges of the Geo £1, co.as toe with either as 
required ; r is a lever controlling the vertical tion of the disca 
tl; ¢ is a sti electro- 


machine, and s is its armature; uw is an electro-magnet of 
resistance placed in a shunt of the main circuit, and wv is its 
armature connected to the lever w. The current from the auxiliary 
machine passes through the main field ets, through shunts 
17 and 18, or the magnet ¢, according as the shunt is open or 
closed. When the shunt is open the path of the current is from 
1 to 16, but when the shunt is closed the magnet ¢ is cut out, and 
the current follows 17 and 18 instead of 5, 6,and 7. The et u 
opens and closes the shunt, the tion of which obviously deter- 
mines the magnetic condition of ¢ and consequently the 
the armature s, By means of the rr, one of the discs //, 
according to the ition of the armature s, is brought into contact 
with the revolving friction disc n, which through the medium of 
the intervening gear moves the brushes of the auxiliary machine 
round their commutator, The two extreme positions of the brushes 
are shown in Fig. 4, Figs. 5, 6, and 7 show the construction of the 
improved revolving armature, the body of which consists of thin 
plates of best annealed iron ha “lodial” projections serving as 
polar extensions, and with other and longer projections for holding 
the wire of the coils in position, The plates are separated from 
one another by washers. The armatrve is attached to the shaft 
kes. leaving the space between open 
. 8and 9 represent the commutator, 
ite, x being the commutator plate, and 
it to the armature coils. (April 5 


in the circuit of the ot high 


for the ingress of air. 
Fig. 9 showing a separate 
y a projection for connec’ 
1880.) 


1394. Combined 
Comer, 8. Wal a 
8 Figs.)—The action of the apparatus is as follows: Un @ Customer 
tendering, say, a florin, and requiring eighteenpence in change. the 
cashier takes from the “change bow!" of the instrument two 
shillings’ worth of change, He places sixpence, representing the 


Money Till and Check: E. J. J. 
an Andrews, London. [(d. 





actual amount received, in a channel leading to the interior, and 

ona knob which sounds a gong, and carries an internal 
plate round one division, thus leaving coin visible ha 
glass lid, and preparing a vacant s for the reception of the 
next, while the florin is held suspended in a pocket until another 
coin is placed therein. Two metal plates a a! are mounted 
vertically on'6 suitable stand (not shown). beneath which con- 
venient change bowls are. placed, while drawers are fitted in the 
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base to receive the takings. The front and back plates are pierced 
with any (say four) convenient number of openings, and have a 
centre boss fitted between them with two glass plates ¢ ¢ fixed to 
it. Suitable arms 7 radiate from the boss, and divide the 
een the plates into (say) eight pockets or divisions, the 
ich may be inspected through the apertares in the 
On the of the case isa ket g, containing 
cavities in to contain the coin 


contents of 
covering p'ates. 
circular glazed 


try 

ceeding coin. The t piece g has a channel at one side indf- 
cated by dotted lines at A, which leads to one of the com ts 
in the base; into this passage money representing the actual 
takings is placed. The glass plates and their central boss revolve 
on aspindle provided with a ratchet wheel / actuated by a lever m 
and paw! n, while attached to the front plate isa pow is 
vided with a knob and a spiral opring. When this knob is 
depressed, the glass box is rotated through one division, and the 

ung is struck. The front plate a has a slot in its flange at its 

west portion to allow the actual takings to drop into the till as 
the d‘sc revolves, while the narrow rim of the back plate has a slot 
to admit the change coins into their proper compartment. (April 6, 
1880). 


1398.* for Twisting and Doub 
Fibres: J. Farrar, (2d,]—The object is to doub 
the production of a frame, by the use of two rows of spindles. 
The yarn to be twisted is wound two or more fold on bobbins, and 


asi peienbinetly eotasoet Racanmaenenins length- 
wise of behind all arranged within 


the case of t. 
levers connected with the sound-producing 
pendently of keys, with a music card for actuating the levers, and 
means for effecting its travel transversely to the keys, so that the 
instrument may be played at will manually or mechanically. Also 
the combination w @ musical instrament having manual keys 
and mechanism actuated by a Sa card for operating 
devices, of a case having two covers, one for 
oO! for the mechanism, and either of which 
covers may be operated without the other. It also comprises 
novel means for feeding the music card ; cards made of cast metal 
or of wood and metal, and having projections representing notes 
and toothed racks integral therewith, as well as various 
features and combinations of parts, there being fifteen claiming 


clauses. ‘(April 6, 1880). 


of Stoppers and 
London. [éd. 


tise aet OnE AF 

Bot igs.] — 

Relates chiefly to improvements in tools employed in the 
solid and fi 


manufac- 


easy 
moulded articles from the tools without injury, reference be 
made to Specifications No, 1149, 1871, and No. 154, 1872. Fig. 1 
represents the bottom and Fig. 2 the top tool or plunger, the former 
of which is shown filled with the required amount of pulverised 
clay or “ dust” to form the completed stopper; @ is @ portion of 
the 4 ding block of a press into which is sscured the improved 





ay on one set of the rotating spindles, and is drawa therefrom 
y the feed rollets and delivered to the second set of spindles, 
which may be either cap, cap, flyer, or ring spindles. (April 6, 
1880.) 

1399, Burning Clay, J. G. 
Willson, . (Dr. G. Praetorius, Breslau.) (6d. 
20 Figs.}—There are three novel features claimed: firstly, for the 
method of preparing and burning clay; secondly, the use and 
application of the prepared clay in the manufacture of eepreens 
for absorption, filtration, and chemical dialysis; and, thirdly, the 
construction of the apparatus for absorption, &c. igs. 1 an 

tan absorption vessel of circular form. Fig. 3 a filtering 
apparatus which consists of two vessels a and c, the lower extre- 
mity of a being within and fitting the upper part of ¢. A hollow 
anaular-ring 5 is placed within a groove, and a small tube passes 





Fig. 2. 


ee 
LSM 





through the branch pipe c.. The air being exhausted from the ring 
b, it becomes flattened, and the stop-cock d is closed. The top part 
@ is putin position, and the air re-entering the ring expands and 
forms an air-tight joint. The bottom of a is formed of two layers 
of ebareasi, the upper more porous than the lower. The lower 
part ¢ of the vessel a consists of clay mixed with pulverised 
glazing, the object being to vent absorption of the liquid by the 
upper part of the vessel. The vessels are formed of plastic clay 
mixed with powdered charcoal to the extent of 33 per cent., and 
burned in kilns in charcoal or coal fires. Those portions of the 
vessels which are not required to filter are glazed. Describes 


several forms of apparatus. (April 6, 1880), 
1400. Steel, and Steel and Iron Casti : J. 
n, Liv A. [(4¢.}—Produces steel from iron purified 


Wilso 

according to Specifications 3624 and 6324 of 1879 by melting in a 
converter the materials in or about the following proportions: 
H. CO. Ball's iron, 481b.; spiegeleisen, 1} 1b.: ferro-manganese } lb. : 
charcoal, 11 oz.; which is ran into a mould or ingot for conversion 
into crucible steel, and if used for turnery tool steel, is hammered 
out in the usual way. (April 6, 1880). 


1401.* Motive Power: W. Barrett, Prestbury, 
Chester. ([2d.) — Wishes to produce perpetual motion by the use 
of one or more coiled s 3 ina drum, mounted on a shaft, and 
geared by toothed wheels and pinion and suitable ratchet wheels 
and -_ with a counterbalanced lever arm carrying a sliding 
weight, which is so arranged as to give perpetual compensation to, 
or to rewind the spring or springs in exact ratio to the speed at 
which they become uncoiled. (April 6, 1880). 


1402. Filters: C. D. Abel, London. (/. Brandt, Berlin). 
(6d. 7 Figs.) —The invention relates to er for filtering liquids, 
wherein a closed casing is divided by a partition of filtering 
material into two separate chambers, so that the liquid has to pass 
through from one into the other. Means are provided for putting 
the chamber alternately into communication with the liquid to be 
filtered, while the other chamber is put in communication first with 
a discharge for sediment and then with the discharge for filtered 
liquid, the filtering chambers being cleared of sediment by the pres- 





sare of the liquid to be filtered. In the illustration, the slab of 
filtering material se tes the two chambers band c. The casing 
is mounted with hollow trunnions d d in standardsee, and the 
compartments 6 and ¢ are each provided with discharge pipes Sand 
5 ¢ pipes A dare fitted fluid tight through the trunnions, and / 
as two openings placed at 90 . to each ther. The liquid flows 
through A and j into chamber 6 and through slab a into chamber ¢ 
passing in a filtered condition through / into delivery ¢. When the 
surface of the slab in chamber} excessively coated the 
apparatus is turned round 90 per cent. so that the liquid may flow 
through A and & into ¢, whence it penetrates the slab in the opposite 
direction, and removes the sediment which flows off through cock 
J. The specification a'so describes a modification mounted per- 
manently in an upright position, (April 6, 1880). 
. Reed ans, &c.: W. R,. Lake, London. 
‘hinnock, Brook New York, and W. W. Bennett, Jersey our; 
‘herein 








or A. Ci 

N.J. USA. (6d. & Figs.)—This invention relates to mus 
instruments w a card provided with projections, orations, 
or indentations ting notes to be played, actuates mecha- 
nism ‘whieh operenes the cound-prodacing devices. The invention 
the combination of manual keys by 
devices may be operated, a series of levers for effecting 


top tool 6, ¢ is an annular slide, dan inner slide, e a piercer em- 
ployed when making a perforated article, which piercer may, if 
preferred, be fitted into the bottom tool, and / is a fixed cylinder 
between the slidescandd. The outer slide c is made to fit accu- 
rately the matrix; A isa steel collar fixed by a set screw; 7 is an 











annular die or lifter, within which is the tabular screwed spindle / 
carrying a handwheel é and sliding freely up and down the central 
stationary pin /, the = part of which constitutes the bottom of 
the small screwed matrix m. In operation the top tool 6 is pressed 
into the matrix. compressing the “ dust” into the requ shape. 
Before the article is released from the bottom tool the screwed 
nipple is first freed by screwing down the tubular spindle j. The 
part f then commences io rise, the spiral sp maintaining fora 
time the slides ¢ and d in contact with the article, so as to enable 
the top tool to free itself therefrom whilst it is still in the matrix, 
The top tool continues its ascent until it is in the position shown in 
Fig. 2.. The lifter i along with the tubular spindle j is then elevated, 
until the compressed article is b t to the top of the matrix in 
readiness to be removed by the atten t. Several modifications are 
also described. Another part of the specification also referred to 
are No, 702, 1873, and No. 5064, 1879. (April 6, 1880). 


1406. Resoing and Mowing Machines: M. A. 
Thompson, erwick-on-T-weed. 6d. 5 Figs.)—Consists 
(1) in arranging the gearing within a closed casing for —s 
(2) the arrangement by which the attendant can by a hand lever 
raise the finger bar clear of an obstruction, and alter the dip or 
inclination of the fingers during the working of the e, and 
(3) the means for maintaining the parallelism of the finger bar with 
the ground to insure an even cut. figs,1 and 2 show a side and 
end elevation of a reaper and mower; a0 are the covers for 
enclosing the gearing. The part a is a casting, and constitutes 
also a trough for the reception of the oil. The finger bar is raised 
over obstructions by a bellcrank lever c which is connected by a 


Fig. 2. 




















rod d to an extension of the casting a, which carries the supporting 
arm ¢, When the lever cis pulled back, the casting a will be tipped, 
the finger bar raised, and the inclination of tbe fingers altered. 
For maintaining the parallelism of the finger bar, a chain pulley is 
mounted on a shaft /, on to which is fastened a lever g. One end of 
a chain is attached to the pulley, and the other to the supporting 
arm e of the finger bar. hen therefore the lever g is pulled back, 
the supporting arm will turn in the hinge A, and the finger bar 
raised. The levers work over notched sectors, and are provided 
with suitable spring catches so that the levers may be maintained 
in any position. (April 6, 1880), 

1407. Electrical Conductors, &c.: O. Heaviside, 
London. [éd. 8 Laat NP invention has for its object to 
render an electric circuit independent under all circumstances of 
external inductive influence; this effect being produced by using 





two insulated conductors for the circuit, one of them placed inside 
the other. Fig. 1 repr such a i ductor enlarged ; 
a is the insulated conducting wire, } being the insulating material, 
c is a thin layer of brass tape, tin foil, copper foil, or a sheathing of 
lead, &c., d is another covering of insula material. It is stated 
that when the tube and inner wire are connected at 
both ends of the line in the usual manner, the circuit thus formed 
is independent of other circuits. Further drawings show 








compound conductor connected up with the sheathing as return 


f 
inde-| earth. Another method of rendering 


wire the whole of the distance. Should only ® part of the line be 
exposed to induction, only that part need be 
and the return 


another is to place each of the two wires forming a circuit equi- 
distant from each of the two wires forming another circuit, for 
instance the positive and return wires of two circuits meaportively 
may occupy the opposite corners of a square taken diagonally. When 
there is a large number of wires they may be arranged as con- 
venient in such groups of four. (April 6, 1880). 

1408. and Vessels: J. A. Novello, London. 
[4d. 3 Figs.]—The invention is designed to obtain greater steadiness 
and to offer less resistance to propulsion than vessels as ordinarily 
constructed, The transverse sectional form of the vessel is every- 
where the same, the bottom being flat, and the ends “ have several 
entering and exit points, and bow and stern like projections which 
are united by inclines with the flat bottom.” (April 6, 1880). 


409.+ Apparatus for Con Reciprocating 
into Rotary Motion: L. O. Michael, Bristol. (2d)— 
To avoid “dead points,” as with a crank, and reader a flywheel 
unnecessary, two pairs of racks and two pairs of ions are so 
——s with respect to the reciprocating rod, and the shaft to be 
turned, that at each stroke two racks (one of each pair) rotate 
their pinions in the one direction, together with the shaft; and 
two racks (the other ones of each pair) turn their pinions in the 
reverse direction loose on the shaft. @ pinions are connected 





with suitable clutches or spring ratchets. The invention is sta’ 
to be particularly applicable for working ped tive hi 
(April 6, 1880). 

1410. none for Wires: Baron 
Thurlow, Thurlow. 6d. 5 Figs.j—The eye of a 


Suffolk. 
“ hammer-closing” staple’is formed with an opening or slit through 
which the wire can be passed without threading ; the eye is pro- 


d 


vided with a single tapering shank, and is closed by the hammer 
when driven into a post or rail. In the illustration a is the 
shank, } the eye, d the wire, (April 6, 1880). 

1411L.* Linings for Scarves, &c.: T. N. Mapleston, 
London. [2¢.)—The filling material, such as swansdown, and 
the stiffening material, such as cardboard, are glued together in 
sheets instead of being cut and used separately. (April 7, 1880). 


1412. Nosebags, &c.: H. lord, London. [4¢. 
2 Figs.}—Consists of a long tapered bag, ha’ its mouth provided 
with a spring frame that can be cl when the bag is not in use. 
To the bottom ef the bag is attached @ strap, which is passed 
around the borse's shoulders and fastened to a girth. Another 
strap isused to suspend the nose’ over the animal's head. If 
the horse lowers his head the f falls forwards beneath his 
mouth; if on the other hand he throws up his head, the food falls 
into the bottom of the bag instead of on the ground, as in the 
ordinary arrangement. (April 7, 1880). 


1413. Feeding Fuel to Steam Generator Fur- 
naces: W. Garner, ord. (6d. 9 Figs.}—A reciprocat- 
ing plunger ejects the fuel from a hopper direct on to the fire or 
on to a shovelor spreader. It is actuated by a cam or swash 
plate on a rutating shaft, and its throw can be decreased to any 
extent by an adjustable wedge piece regulated by a piston upon 
which the steam acts, or by a bent tube whose outline varies 
according to the pressure withinit. Fig. 1 is an elevation and 
Fig. 2 a section of the proposed arrangement as applied to a 




















vertical boiler; a is a plunger that throws the coal from the hopper 
b on to the shovel c, worked by the lever and crank disc d; e is 
the swash plate bee gen with bowls / /to actuate the plunger; 
his the welge piece that determines the length of travel imparted 
to the plunger and which is attached by the rod to the pressure 
eylinder above described. The invention also relates to means for 
rotating and oscillating flregrate boilers; & is a toothed frame, 
rotated about the pillar / by the bevel wheel m; the firebars nn 
are carried on the swing levers o o which engage at one portion of 
their revolution with the fixed cam p, and receive a rocking motion. 
(April 7, 1880). 


1414. Caloric Engines: C. D. Abel, London. \/. 
Hock, Vienna.) [6d. 8 Figs.}—The a relate chiefly to 





For this 


air undergoing compression. 


the cooling of the purpose 
the air-com: th: h 





pump has at its end a small orifice 
which a small jet of water is introduced by gravity, the 














Nov, 12, 1880,] 


ENGINEERING. 





ott <avided inte Sno wane de smeed on. alt.nt: in 
With the “ space.” The part 
of the heat evolved by the compression of the air, becomes con- 
Yerted into steam, and assi:ts in —s the working piston. 
To cut off the supply of water automatically when the pump is not 
in action, a cock on the supply pipe is arranged in connexion with 
a piston and weighted lever, as shown at Fig. 4, where d is the 
piston pressed upwards by the air in chamber e, and drawn down- 
wards by weighted lever ~ As soon as the engine stops the pres- 
sure falls, and the weight shuts the valve. Fig. 3 shows the 
application of a similar water jet by a force pump driven 
by the engine to the combustion chamber, a constant proportion 
between the quantity of air and water introduced being maintained 
by a small piston acted upon in one direction by the pressure in 
the pressure and in the contrary direction by a weight or 
spring.’sO adjusted that as soon as the air pressure exceeds the 
desired limits the piston is caused to act on the levers which keep 
the supply valves of the compressing pump closed, and also on 
other levers that close the valves of the supply pipe of the water 
jets until the pressure is again reduced. In addition to or in lieu of 
this another water jet may be provided in the air passage to the 
cylinder. For starting the engine, the lever of the force pump 
for the water jets is so arranged that it can be readily dis- 
connected and worked by hand, in order to force sufficient 
water into the firebox to.produce steam of requisite pressure 
to move the working pistoa. Forlarger engines, and those that 
require to be maintained constantly in action for a long time, two 
or more separate combustion chambers are provided, the air 

8 leading from the compressing pump and to the working 
cylinder being made to communicate with all the combustion 
chambers, valves being provided so that ether combustion chamber 
may be cut off from the communication for purposes of cleaning, 
&c. (April 7, 1880), 


1415. Card Grinding Bachines: J. S. Dronsfield, 
Oldham. [6d. 5 Figs. fers partly to Specification 2474 of 
1871, and consists of an improved method of carrying card 
cylinders in a grinding machine by fixing them in bearings upon 
levers fitted to swivel in slides of circular formation resting in 
brackets furnished with corresponding annular turned sea‘ 5 
Fig. lis an end elevation, and Fig. 2 a side elevation of the 
improved levers and brackets at ed to a grinding machine; a 
is a standard, 6 aroller, c a bracket with a flange, a circular seg- 


a = 


+ Fig. » 
/ 














mental flange d. turned to fit the flange on the lever framee. The 
lever is turned on the pin f by the block g sliding inaslot. The 
block is mounted on a pin on a crank fixed at the end of the rock- 
ing shaft h, carried in the bearing 7. This shaft may be rotated by 
any convenient mechanism to move the levers, so as to carry a 
card cylinder fitted in the bearings & to or from the grinding 
roller, The invention relates secondly to another method of 
attaching the levers tothe frame by hanging them from brackets 
raised above the rollers, so as to suspend them in a position of 
stable equilibrium. (April 7, 1880). 


1416. Production of Oxygen and Nitrogen Gas: 
P. Jensen, London. (Q. 1. and A, Brin, Paris). [6d. 7 Figs.) 
—The essential features of novelty consist (1) in the employment 
of compressed air in a retort containing barytic or other oxygen 
absorbent material for the purpose of obtaining a uniform oxida- 
tion of the material, and subsequently withdrawing the oxygen; 
(2) the method of producing oxygen and nitrogen by firstly pass- 
ing air into retorts containing the material and liberating the 
nitrogen, and, secondly, drawing the oxygen off from the materia] 




















by 2 partial vacuum ; (3) producing oxygen and nitrogen by forcing 
moist air (which has previously been deprived of its carbonic acid) 
through the material in the retorts, which retorts are heated to a 
dull red heat and the nitrogen liberated. The oxygen is drawn 
off by @ partial vacuum while the retort is kept at a brighter red 
heat; (4) regulating automatically the supply of air to the retorts 
by barometric pumps with clockwork, pyrometer, and electro- 
magnetic appliances; and (5) the apparatus to used in the 
manufacture, the general arrangement of which is shown in the 
illustration; a is a rotary air pump for supplying the retorts bd d, 
which are arranged in a furnacec. The from pump a enters 
into a purifying vessel e by the pipe d, thence by pipe tT into a 
saturator g containing cotton wicks and water. e air then 
passes by pipe i with hygrometer j and automatic regulator & to 
the bottom retort 6. If the air has absorbed too much moisture in 
g it may pass to a dryer m containing chloride of calcium or other 
water absorbent ; the branch pipe m! and pipe 4 lead the air to 6; 
& gauge n indicates the amount of vacuum in the retorts, The gauge 
communicates with an electric alarm bell 0, which signals when 
the fire requires attention; a lampp shows whether air or nitrogen 
is passing to the gasometer; q is a pyrometer placed in the fire, one 
end having teeth in connexion with gearing rr'r* by which a regula- 
t ng cock & is operated ; another pyrometer ¢ regulates in a similar 
manner the admission of air to Ecenaae The exhausting appa- 


Tratus consists of pump cylinders u, in which there is a float con- 
nected to the lever rod g. An electric alarm and clockwork is made 





pinging 
ereon, and supplied from = passage in communication 


oxygen. A cam on the rod 
with r wand 


lpe y conveys the gas to 
cylinders u from the retorts 6, B: 
1880). 


18 &c.: C.and T. H. Briggs, Br 


5034 of ast, and is (1) for the 
automatically with eq tension 





mentioned specifications. The apparatus for 


shown under the centre of the beam. 
against the yarn by the poker bar /, which is connected by a 















































— spring ’, and to this second chain is attached the runner i 
sliding on the curved arm & of a belicrank that carries on its hori- 
zontal arm an adjustable weight /, which depresses the compound 
levers, and through them the brake levers. As the presser plate 
rises to adapt itself to the diminishing diameter of the one 
chain is unwound from the scroll cam, and the runner, to which 
is attached the coupliog rod and chain m. is drawn higher up the 
arm k, and thus causes the weight to act with a decreased leverage, 
(2) The warp is led to the healds over an oscillating var n, carried 
in brackets, and provided at one end with a compound weighted 
lever; at its other end is a lever o, over which is hooked the forked 
end of a rod p, passing through a plate on the loom frame and 
having a spiral spring wound round it. (3) Fig. 3 is an elevation 
of a sand roller and cloth beam, and the mechanism for support- 
ing the latter; ¢q are the bearing bars, pivotted to the com- 
pound levers v v and forced upwards by the spring s, which is of 
short range. As the beam fills and descends the power of the 
spring diminishes. (April 7, 1880). 


1419. Preparing of Prin and Embossing 
Surfaces or Media: J. J. Sachs, chester. [2d.)— 
A chrome-gelatine photograph is prepared, as in the Woodbury 
type process, and a cast taken from it in Spence's metal, or other 
composition. This mould may be used for printing, or casts and 
electrotypes may be taken. from it. Instead of a photograph a 
design made in thick paint by hand may be used from which to 
take impressions in Spencer's metal or otherwise. (April 7, 1880), 


1420. Apparatus for Producing Oil-Soot: G. W. 
von Nawrocki, Berlin. (0. Thalwitzer, Halle a Saale, Ger- 
many.) (6d. 2 Figs.}—The production of 1 black is effected 


the gasometer, and pipes z supply gas to | (April 7, 1880), *¥. rt 
this process it is stated the 
absorbent material may be used over and over again. (April 7, 


1418. Looms, ° adford. 
6d. 6 Figs.)—1ls an improvement on Specifications 1064 of 1878 and 
yaspow of delivering warps | heing 


ig the pr on the cloth beam as the fabric is woven, 

and (3) for keeping an equal tension on the threads when the 
healds are opened or closed; ais the warp beam carried in the 
brackets 6 and held by the brake levers c. These levers are con- 
nected by rods to compound levers d d described in the above- 

graduating the pres-| the McNavy 8 ge 

sure of the brake levers to the varying diameter of the beam, and | with the use of thread guide tubes, and (2) to a modification of the 
which forms the essence of the first Bony of the invention, is 
@ presser plate e¢ is held 


to the scroll camy. This cam has a tendency to rotate in the 
necessary direction imparted to it by a second chain and the 





to acton and start{the exhauster atthe fixed time for disengaging the | open lightly for the purpose ‘of’ loading, ‘and any shaped lever is 

communicates by rod » to a tumbler | used 

it from one of the notches in the disc 

z,and the movement of the clockwork stopped intermittently. 

The reversal of the action of the pump is effected each time the | tumblers, and the cocking lever can be attached to bolt which 

level of the liquid is nearly at the top of one of the cylinders u. The | locks the barr. 1s, so that it can advance and withdraw the bolt. 
Ww. 


1423* Atm 


Penn., U.S.A. [' 
is placed, having at its upper part bell-mouthed scoops, and at its 
lower end a h disc with vanes which comm th 


ons on Naw ce oo one, ie 
parted to the’ suc! @ BCOOPS, 
end to end; (2) for! passes down the hollow le ti opestnga in the disc, 


thus mixing intimately with the milk. (April 7, 1880). 


1424.* Knitting wectinety : F.D. Poulter, Lon- 
don, and E. Attenboro ot . (2¢}]—The 
improvements have reference (1) to means for introducing into 

t a finer than is attainable 


construction of the parts employed for pulling over the work 
In attaining the first object, flat thread guides similar to those 
empl in warp knitting machines are cast in leads w the 

guide bar, and ‘et at right angles to the needles. An 
additional motion is given to the bar to allow of the thread 
passing between the needles, and laying their threads 
stems, and under the beards the: during the 
needles. The backward and forward motion of the bar is d 
from cams on the main shaft, through the intervention of a 
shaft with forked lever arms that gear with pins on the bar. 
the second part of the invention, a pair of horizontal rollers, dri 
with an intermittent motion, are mounted on the front end of 
table. On the top of these rollers.a third loose roller rides 
serves to pull the work over the loops, and deliver it from 
machine, (April 7, 1880). 


pe . ee ; me meee side wheels, opi My i 

—The ve 8 BI en w w 

desired, be off the ground when travelling, and 

to close up so as to occupy. little space, A small wheel is carried 

by a forked arm, and acts as @ guide wheel in front of the machine. 
he rider sits directly over 

steers by means of a lever and cord attached to the fork which 

carries the front guide wheel. A further improvement relates to 

providing the wheels of velocipedes with cranks, which may be 

disconnected when desired by the rider, so as to move freely om 
rojections on the axl¢, and drive the wheels only in the forward 

Rirection. This is accomplished by a movable ratchet attached to 

the crank, so that in descending hills the crank is prevented from 

revolving. (April-7, 1880). 


1427.* Portable Holder for Books, &c.: W. R. 
e, London. (W. £, , Herrstein, Germany). (24.)— 
Designed to compactly hold 8, &c., required by scholars so as 
to be conveniently carried. Oonsists of a box having a fat cover 
anda flat board above it. Books are placed between these, which 
are tightened up by strings. te oe are provided to carry 
rolls of paper, pencils, &c, (April 7, ). 


1428.* Sharpening. Setting 
Clark, London. (@. W. D and R. F. Way, Waynesboro, 
| Virginia, U.S.A. [4d.]—Consists a novel construction of saw 


filing and setting ine, designed especi for saws having a 
straight row of teeth. It comprises (1) a peculiar construction and 
| arrangement of devices for imparting an elastic cutting stroke to 
| the file, which is of the ordinary th: shape, and held at 
' one end in a rotary thimble, at the other in a revolving head. 
| The file bow is jointed, and has an india-rubber spring connected 
to the forward portion of it to imitate the yielding effect of the wrist 
| in fliing. (2) A combination of a cam and guide bars to lift the file 
from the work during the back stroke. (3) A corner piece 
secured to the frame, and so adjusted that the quter end of the file 
frame strikes upon it when the saw tooth has been cut to the 
requisite depth, and its f action is stopped. This piece 
| further serves as a guide to the saw frame, and ag a brace to resist 
the strain upon the saw carriage. (4) Means for filing every 
alternate tooth of the saw at a reverse angle, by the aid of a 
vertical rock shaft and a connecting rod to the saw frame. & 
| Clamping or holding devices consisting of elongated jaws, pivot 
at their ends at a point centrally between the same to upward pro- 
ections from a carriage. (6) Means for fixing the saw after it has 
een turned into a new ition by the employment of a “ spring 
actuated locking stud” that rests in a hole in the périphery of a 
disc on the rock shaft. (7) An appliance such that when the teeth 
of the saw are to be filed square, and not atan angle, the saw frame 
ean be secured in the proper position. (8) Horizontally swivelling 
| setting wheels, whose peripheries are notched to correspond to the 
| desired set, and the notches in which gear together, so that when 
| the saw passes between them by the movement of the carriage, 
a set is given to the teeth alternately in ite directions, 
| (9) Means for adapting the feed wheel to different pitches of teeth 
| by ihe use of compound segmental wheels. (10) An adjustment 
ted to the file driving rod to adapt the device for the employ- 
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Saws: A. M. 











continuously by the use of the apparatus showo in the illustration ; 


























ais a metal plate carried on the rotating shaft b, and kept cool by 
the circulation of water. which enters by the pipe g and leaves by 
the pipe A. J J are lamps fed by the tube /from a common source, 
and placed so that the soot from their flames is condensed by the 
cold plate and removed by the scraper or doctor H as the tray 
revolves. (April 7, 1880.) 


1422.* Rifles and Fowling- 





Breechloading 
Pieces: J. Lo London, {2d.}—Relates to im ents 
on patent for a Tock action known as the “ Edwin Hughes,” Speck 
fication 1290, 1875. The gun is made with inside to 


| ment of either long or short files. (April 7, 1880), 


| 1429, Hydraulio Presses, &o.: J. Rennie, Glas- 

gow. (6d. 5 Figs.j)—1n the illustration which explains the inven- 
| tion the ram a works in a cylinder } of greater area than the 
| ordinary cylinder. The ram has « piston c at its lower end, which 
| fits into the cylinder, Water is admitted into the cylinder beneath 
| the piston, by the pipe and screw valved, A port is formed in the 
| side of the cylinder for the passage of the water. When the piston 





a 
































¢ descends, the water from the .cylinder 8s back through the 
port, and thence through valve d and dee 2. The specification 
describes the application of the invention toan ordinary accumu- 
— press, and to a press with telescopic rams. (April 8, 








1431. Crankshafts and Crank Axles: T. Turton, 
Liverpool. [6d. 11 =< essential feature of the inven- 
tion is making the web of crank in two or more pieces, and 
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with the crank- 


and 6 } are parts of the cranks 
forged with the crank webs 
@d. The parts 6 6 are constructed with grooves into which 
fit projections /, on the crank webs 4 d'. grocves and pro- 
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Fig. 1. Fig 2 


jections form dovetail joints, and ke7s g are employed to hold the 

which are further secured by bolts and nuts A. The remain- 
ng drawings in the tion show various arrangements of 
bolts, studs, clips, &c., for securing the parts. (April 8, 1880). 


1432. Furnaces: A. H. on, Rochester, 
N.Y., U.S.A. [ls. 13 Figs.)—Relates to furnaces for producing 
heat for the purposes of generating steam or for domestic uses, so 
constructed that the heat is almost entirely utilised and is capable 
of distribution in any required direction without the aid of a 

himney. The fireplace consists of a horizontal water jacketted 
cradle within a vertical cylinder, provided with (1) a revolving 
r for supplying fuel; (2) a revolving ash-pan for discharging 
a ; (3) water jacketted air passages; (4) an endless chain and 
lift for elevating the fuel; (5) tubular steam generators. The fuel 
is on to the firebars from above and surrounds a tube 
through which the heated gases are drawn by a pump or other 
means to be employed in a separate apparatus. In the illustration 
the main vertical cylinder is shown at 1, having a cover attached 
by a stuffing-box and lead pa. and at its lower part forming 
a recess into which fits the hopper 5 having double sides, the s 
between which is filled with water; 6 and 7 are two openings 
closed with covers, through which fuel is introduced to the hopper 
56. Bevelled wheels, shown at 11, serve to rotate the hopper when 
desired; 12 is a transverse plate across the furnace fitted into the 
lead joint, and forming a water-cased funnel dipping into the 
transverse cradle cylinder 19, Dotted lines indicate openings 
through the hopper, which can be made to correspond with similar 














openings in the funnel 14, so that fuel can be dropped through the 
latter whenever desired. The transverse cylinder passes through 
stuffing-boxes at each end, having circulating passages in them, 
and contains a lower air tube. shown in section, which communi- 
cates front the outside of the cylinder to the fire space through the 
— 25. The cylinder has a casing and the firebars are 

low to contain water. A central pipe communicating with the 
water — is shown at 35, and 36 is an inner central pipe, one end 
of which communicates with the fire space through openings not 
shown, while the other end is connected to the pump or other 


appliance. The entire cradle may be rocked to shake the ashes 
on to the ash- By turning the ash-pan the pas 8 through 
itand through the water space 47, as indicated by dotted lines, 


ean be made to communicate with the chambers 49 and 50, into 
which the ashes fall. The air may be admitted from a reservoir 
or vessel with a self-acting inlet vaive, or the furnace may be fed 
with compressed air. Lat gt my issuing by the pipe 36 may 
be used in a variety of ways. ae ification describes and 
illustrates an oven with a series of ~wi ng pi 8, with their ends 
secured by lead packing, th h which t eated sir may pass 
to a pump to be forced through other ovens or boilers and after- 
wend returned to the furnace to be reburnt. If the pump is out 
of action the spent gases are subjected to the condensing action of 
cold water and then allowed to escape, The pump, of which 
several forms are described, consists of a plunger working in a 
cylinder and most carefully water jacketted at every part. The 
water juckets of the furnace may be u as a steam generator, 
and the hot gases used to heat another tubular steam generator of 
peculiar construction. (April 8, 1880. 


1434. tus for Treating Wool: J. F. Har- 
rison, Bradtora. Yorkshire. |» 2 Figs.}—The improve- 
ments consist in the arrangement and employment of apparatus 
h in sc'ution, to be afterwards 
treated to obtain potash. The features of en | in the apparatus 
consist in the employment of c sterns, in which are fitted loose 
wool receivers forming teparate chambers, and which allow the 
potash to be extracted by means of water, at the same time pre- 
venting the wool from being d'sturbed, that is to say, from being 
felted, matted, or otherwise injured. Two circular frames revolv- 
ing on a driving shaft have bearings which receive the trunnions 
of the cisterns a4, which are made of sheet iron, and have inside 
them three wire nets, which form three independent wool receivers. 
After the wool is placed in the receivers, a wire net lid is closed 


and secured by latches over the top of the cistern. Water is 
admitted to the top cistern, and passes through the wool in the 
receivers to a chamber at the bottom of the cistern; it then is 
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charged into a pit, whence it is removed to be operated upon for 
extracting the potash. (April 8, 1880). 


1435. Retorts: R. Haldane, Glasgow. [6¢. 6 Figs.) 
—The improved retorts are for obtaining products from the dis- 
tillation of sawdust. shavings, and other small wood. The sawdust, 
&c., is fed into a hopper / until the upper part is nearly full, when the 
cover is closed down, and the valve £ withdrawn. The contents 
fall into receptacles ¢* of a feeding wheel ¢, which, as it slowly 
rotates, it discharges on to the top shelf a of the retort. 
An endless chain c, passing over sprocket wheels, carries 
scrapers which extend from side to side of the retort. These 
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serapers cause the sawdust, &c., tobe passed along the shelf 
until it arrives at the end, when it falls on to a second 
sheif, along which it travels in like manner, but in the reverse 
direction, and from which it falls on a third shelf, and is by the 
second series of scrapers urged along, and falls on to the bottom of 
the retort, along which it istraversed until it eventually falls in a 
charred condition through the outlet n. The gases evolved during 
the process are carried off by gas outlets, and conducted by con- 
denser pipes to be dealt with in the ordinary manner. (April 8, 
1880.) 

1436.* Machinery for Nailing Boots, Shoes, &c.: 
J.H. Johnson, London. (A. Anowlton, Boston, U.S A.) [2d.)— 
The nails are cut by the hine from a i 3 strip of wire, 
and the invention consists in the means, under the control of the 
operator, by which the feed of the wire is regulated and the length 
of the nails made to suit the thickness of the material to be nailed. 
Also in the arrangement of a cutter and carrier which severs the 
wire at the proper _— and conveys the nail to the position to be 
acted upon the driver. In one modification the length of the nail 
is determined by acam having a tapered face, the position of which 
regulates the time that the feeding mechanism will be operative. 
In another modification the feeding device consists of grasping 
jaws, carried by a reciprocating feed bar, whose movement in one 
direction is positive and always to the same pvint, while its move- 
ment in the other direction is due to the reaction of a spring, and 
may be varied to alter the extent of the reciprocation. (April 8, 
1880). 





1438.* Hydraulic Apparatus for Drawing Corks: 
R. H. Berkeley. Birmingham. [2¢.}—The corkscrew, which 
by preference is longer than usual, is provided above its screwed 
part with acollar and “lifting bar.” On the corkscrew frame a 
supply cistern and a pump are arranged in connexion with a 
cylinder and piston. To use the apparatus the screwed part is 
inserted in the cork. The pump is then actuated, thus forcing 
water into the cylinder and raising its piston, which being con- 
nected to the lifting bar raises that a'so with the screwed part of 
the corkscrew and the cork. (April 8, 1880). 


1440.* Securing the Handles of Spades, Rakes, 
&c.: W.R. Lake, London. (4. Berghaus, Briigge, Germany). 
(2¢.)—In applying the invention to spades the tapered end of the 
handle is driven between the free ends of two spriogs, both half 
round in transverse section, and whose other ends are rivetted to 
the top part of the spade blade, which is suitably sha and 
curv A conical ring is driven on over the springs and secures 
the handle between them. For rakes one of these springs is rivetted 
to the implement and the other to the first-named spring. Other- 
wise the arrangement is the same. (April 8, 1880). 


1441. Sanitary Appliances for Sinks, &c.: C. T. 
and C. Brazier, . (6d. 5 Figs.)—Relates to the 
employment in sanitary apparatus of intercepting vessels to arrest 
fatty substances, and constructed to be partially emptied at 
the action of which ceases w 6 liquid 
level. In Fig. 1, A isthe interceptor, B the 
receiver for fat, containing below a perforated false bottom prepared 
with lime to act as a di ser; C is the highest and D the lowest 
— for the liquid, which enters by the prs and is ejected by 





passed to the cisterns below, and the potash solution is finally dis- 











admitted at each flus! , this arrangement also applicable 
to all forms of drains. . 2 shows in section a water closet pan 











M fitted to a receiver containing lime, and commuuicating to it 
through the opening D. After the contents of the pan have been 
flushed out, there is 8 circulation of the clean water left through the 
apparatus, and by the solution of the lime it becomes pee to 
act upon the matters to be deposited in it, (April 8, 1880). 


1443. Manufacture of Boots and Shoes: G. 

Henley-on-Thames. (6d. 4 Figs.)—The inven- 
tion is designed to obviate the annoyance caused by pegs projecting 
into the insides of boots, &c. e shank is partly pasted and 
partly pegged on to the sole before the latter is secured to the boot, 
the pegs being driven downwards from the upper side of the shank 
into the sole. The several lifts of the heel are pegged to the sole 
in the same manner, The sole with the shank and lifts so fastened 
are then sewn to the inner sole, thus no pegs pass through the 
inner sole and the inside of the boot is left quite smooth. (April 8, 

880). 

1444. Apparatus for M or Brewing Beer: 
J. Barton, Dewsbury. [6¢. 2 Figs.)—The apparatus is 
chiefly intended for domestic use, and its re object is to 
commence’ and complete the operations of boiling the water, 
mashing or brewing the malt and hops, cooling, and “ working” in 
the one and the same vessel. The illustration shows a sectional 
elevation of the apparatus; a is a copper vessel with a convex 
bottom, } a tray or sieve operated by a screw bevel gear and hand 
wheel, g is a copper coil through which cold water is passed for 
cooling the liquor, A being the inlet, andi the outlet. A pipe 



























conveys gas for heating the liquid in vessel a. The action ‘s as 
follows: ‘he malt is placed on the perforated tray 6, and lowered 
into the heated water, where it is allowed to remain a sufficient 
time to extract the saccharine or juicy matter, or the tray may be 
moved up and down to hasten the brewing. The grain is then 
removed and the hop, or other substitute, placed on the tray and 
lowered into the liquor. The liquor is afterwards cooled by passing 
cold water through the coil, and when sufficiently cool the yeast is 
introduced through the sliding door 7. The sliding tray } and the 
combination of the parts a 6 c are claimed as the novel features of 
the invention. (April 8, 1880). 


1446. Machinery for Decortica Textile or 
Fibrous Substances: E. J.Couty, Paris. [6d. 3 Figs.] 
—The machine is to disaggregate the stalks of China grass in its 
green state, and to remove the fibre which is confined to the bark ; 
it is applicable to the treatment of flax, hemp, and other tertile 
materials, Fig. 1is a side elevation in which the rotary cylinders 
armed longitudinally with blunt knives separated by soft resistant 
material are shown at kaniC. Fig. 2 isa section of these cylinders 
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which are geared together and driven by fast and loose pulleys; 
isa slowly revolving grooved wheel. partly encircled by the rope J, 
which also passes over the straining pulley L, and is for the purpose 
of retaining packets or bundles of grass introduced between it and 
the grooved wheel. In operation five to twenty stalks are fed to 
the machine at a time, and as the wheel rotates are brought 
between the cleaner cylinders B and C to be peeled and cleaned of 
bark and other matters. When it is wished to clean the roots that 
are nij by the rope, the fibres are made into bundles and hung 
to the hooks D' to be again treated. (April 8, 1880). 


1447. Greenhouses, Sky: its, &c.: A. S. Nixon, 
Ket . Northam 6 Figs.}—The invention 
consists substantially in an improved sash-bar with upper and 
lower grooves arranged to receive the upper and lower edges of 
the panes of glass, slate, &c.. and to hold the same. In the drawing. 
a is the sash-bar with grooves 6andc. The inner side }' is inclined 





syphon F as soonas the receiver is ful air J ente’ 
the s en dhs love Bretegntae ention an oven ono tanned 
has emptied down to that point. The invention relates 





or bevelled towards 62, as shown, so as to direct the pane to the 
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outer side * of the groove. The spaces a! allow the water from the 
roof to run freelyaway. (April 8, 1880), 


1448. Cartridge Cases or Holders, &c.: W. E’ 
London. (L. Loewe and Co., Berlin). (6d. 6 Figs}— 
Relates to the use of a removable cartridge case, h works 


independently of the shutting mechanism, and introduces ch 
automatically into the existing cartridge chamber of breechloading 
arms with cylinder closure. case may be attached to the gun, 
or may be separated from it, and by it breechloading firearms with 
cylinder closure may be c into cartridge holder firearms 
without important alterations, Jn the accompanying wing, 
which is a cross section through the cartridge chamber, a is the 
holder which carries eleven charges. These charges are pressed 
towards the mouth by the coiled spring 6, which has a button ¢ 
projecting through a slot in the case; after the has been 
compressed to receive a fresh supply of ammunition it can be 
secured by a catch until the operation is complete. In fastening 
the holder to the gun two flanges are bent up from the inner 
casing, which are to lay hold over a bar or cylinder, in addition 
to which a spring is rivetted on to the inner casing between 
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these two shoulders for the purpose of pressing the holder against 
the bar ¢ by means of projections ging in corresponding 
grooves in the same to insure it against longitud'nal displacement. 
Loading is effected as follows: The spring 6 is compressed 
and temporarily arrested in the catch, when the holder is fur- 
nished with cartridges, and closed by a flap. In this position 
the holder may be carried in any suitable manner, and placed on 
the firearm by a pressure of the hand. As] as the breech is 
closed the nearly horizontal handle keeps the flap shut, but on 
being turned from right to left it allows the flap to spring up end 
eject a cartridge into the cartridge chamber of the breech. At 
the same time, on drawing back the chamber the extractor, placed 
above at the shutting knob, ejects the empty shell of the preceding 
cartridge, Upon the chamber being pushed forward, the 
new cartridge is carried into its place in the usual way, and on 
turning the chamber again from left to right the flap is again shut 
by the chamber handle, when the same function may commence 
again. The flap is provided with devices, not shown, to make it 
possible (1) to open the holder fully; (2) to close the holder; (3) to 
carry one cartridge at a time; (4) to put the holder in and out of 
action at any moment, and use the gun as an ordinary breechloader, 
(April 8, 1880). 


1449.* Manufacture of Graduated Glasses: J. G. 
Sowerby, Gateshead-on-Tyne. (2¢].—To form such 
glasses a tapering plunger is used formed with steps, the depth of 
each being regulated to give a certain measure, in conjunction 
with a mould having formed on it numbers or marks correspond- 
ing to the measure of the steps. Pressure of the plunger on metal 
in the mould causes the inside of the glass to be formed in 
steps, and the outside to be marked with indications ding 
thereto. The plunger is also a to form a channel or lip in 
the glass extending from bottom to top, into which the liquid can 
be quickly directed to facilitate itsdelivery. (April 8, 1880). 


1450.* erqpeestee for Curing Liver Rot in 
Sheep, &c.: W. H. Heard, Tavistock. [2d.)—The pre- 
paration consists of a mixture of the following ingredients (the 
proportions stated for one gallon): Spirit of turpentine 
about 3 Tease, powdered ginger about 2 1b., sulphate of iron about 
11b., and linseed oil about 1 quart. (April 8, 1880). 


1451. Moulding, &c.: J. H. Johnson,®ondon. (V. 
D. Delilie, Paris). (6d. 9 Figs.}—Relates to a moulding machive 











having a hollow rammer, which distributes the sand when ram- 
ming. Fig. 1 is a side elevation of the apparatus, and Fig. 2 is a 








transverse section of the mechanism for actuating the rammer 
is a hollow tube, on the bottom end head 
ed. Connected with this tube, by a funnel of india-rubber F, 
taining the 


with a lateral adjustment of the rammer by a handle 
connected with it, the whole surface of the mould-box 

under the action of the rammer. (April 8, 1880), 
1452.* Bearings for &c.: H. 
ton. or more pairs 


Wolver (2d. 
with an ex’ and in screw-thread 


of cones 


4 
; 


Be ore are 
held in position by a set screw or otherwise. (April 9, 1880). 


1453.* Toy Card Shooter: J. Bock, Lon (4. 
J. Siegel, Briinn, Austria). (4d. 1 Fig.}—The object is to shoot card 
discs or squares to a considerable dis and consists of a 
slotted frame of wood, metal. &c., with attachment of elastic or 
spring placed between it. (April 9, 1880). 


1454. Printing : P. M. Justice, London, 
(J, L. Firm, New Jersey, and A, New York,U.S.A.) [6d, 
14 s.]—This is a combination of what are known as forme and 


impression cylinders with their set-off rollers or guides for 


transmi the webs to the different impression cylinders. The 
invention consists (1) in a printing press of two “forme,” and 
four “imp ion” cylind adapted to print on both sides, two 





independent webs of paper and an arrangement for removing the 
set-off from the guide rollers. (2) The forme cylinder fitted with 
a serrated cutter for cutting the two independent webs of paper at 
each revolution of the cylinder. (3) A rod provided with 
adjustable bands for kee the paper 
buckling or wrinkling of the paper fed to the impression cylinders, 
(4) A set-off roller made of glue bined 

the impression cylinder. (5) Two set-off rollers, receiving cylin- 
der, and wipers comb’ with a second im cylinder. 
(6) Rotary wipers governed by ratchets, levers, and pivotted rods, 
and (7) a block and plate hol devices, provided with right 
and left-handed threads with lock nuts. . 1 shows four 
impression cylinders A B , and two forme cylinders EF, The 
roll of paper G is fed over roller 1 under adjustable bands e, and 
then between cylinders A and E, where one side will be printed; it 
then passes over rollers 2 3 4, under bands e’, and between cylinders 





C and F, where its second side is printed, and the sheet delivered 
over roller 10 after it has been cut by a serrated cutter a which is 
fixed to F and cuts in grooves formed in C and D. The second web 
of paper H is similarly treated, passing roller 5, bands e* between 
impression cylinder B, and forme cylinder E under rollers 6, 7, 8, 
and bands e3, and between cylinders D and F, where its second side 
is printed, the er cut by serrated cutter a, and finally delivered 
over roller 9. ‘or removing superfiuous ink from the freshly 
emery sheet. it is passed through a series of rollers, so that the 
nk is transferred tothe surface of a roller, and to insure the 
transfer of the ink a receiving cylinder is coated with glue gelatine, 
or glycerine combined with) saccharine matter, the cylinder 
being kept clean by rotary wipers. Fig. 2 shows the bar 15 with 
adjustable bands ¢, which k the paper from buckling as above 
described. Fig. 3 shows one impression cylinder D arranged for 
printing the second side of a sheet, with-set-off rollers 16,17, which 
are brought in contact with receiving cylinder 12and cylinder D. 
When D revolves, 16 takes up the ink and transfers it toc', from 
which it is taken by wipers 13, 18. If ink beleft on D after passing 
16, itis taken up by 17 and transferred to 12. The arrangement 
of parts to give the wipers a rotary motion in the same direction 
as the receiving cylinder is also shown. A disc 19 is connected by 
rods 21 and operates the ratchets at the ends of the wipers, a8 
shown. The pivotted rods 22 on the bar 23 prevent any back revolu- 
tion of the wipers. The method of im motion to the various 
cylinders, &c., and the feeding and delivery devices, are those 
usually adopted (April 9, 1880). 


1455. Wind Guard for Oil ey Cc. Retmers, 
London, [6d. 6 Figs.j)—Consists of a cy rical glass win 
guard brought into action by means of a handle, on the lamp being 
taken up and restored to its norms] position when the lamp is set 
down. The height to which it is raised is regulated by means 
of a stop, and the handle serves for carrying the lamp, but the 
guard may be kept in its raised position by three studs on it enter- 
ing three bayonet slots in a ring on the lamp. (April 9, 1880). 


1456, Manufacture of Coal Tar, &c.: C. Loweand 
J. Gill, Manchester. [4¢.}—Sulphurous instead of sulphuric 
and hydrochloric acids hitherto employed, is used for the separa- 
tion of crude tar acids, carbolic, cresyllic, and their homologues, 
from their alkaline solutions prepared in usual manner by 
washing the light and heavy oils obtained by distilling coal tar 
w.th solutions of fo he pe mixtures of potash, soda, or lime. The 
production of residual products, viz., sulphites of soda, 
lime, of greater market value than by the process hitherto used, is 
also claimed as well; as the — of the crystallised sul- 
phites of potash, soda, or lime, obtained by the above method, in 
combination with the crude tar acids and silica china clay, sul- 
phates of lime and iron to form disinfecting powders, which on the 
addition of cheap mineral acid, are capa of evolving in the 
state of gas or vapour both the sulphurous and the tar acids. 
(April 9, 1880). 

1457. Manufacture, &c., of Tobacco: A. Prior, 

10d, 19 Figs.)}—Appertains chiefly to the manufacture 


Dublin. f 

of twist, roll, coil, or target tobacco, and for its objects: 
(1) better arrangements for pressing, stoving, and packing; (2) the 
abolition of the use of ropes, pegs, and ties ; (3) the obviating waste- 





ful ends; (4) the retention of the tobacco in a condition 
after nanufacture;  connarmants Se sees < ; (6) the manu- 


facture of a ~ mp which is a 
vertical section of a and its contents, tes the 
invention. Around s tele and betecen tee deaden dieeh, 




















rolis of tobacco are wound, divided by the metal plates E, which 
are formed in halves to admit of removal, and united by clips as 
shown in 2and 3. The between the tobacco and the 


abrade by fc 

‘ace of the roll being by friction with 

eae ee oe In poms came the —_ 

y’ r is telescopic to form an tional against 
tome Woy poe the nave 


on the 

and laid in a horizontal ition in a semi-cylindrical steam casing, 
over which gas Senate so that their fames im 

on 


F 


stoving, the coils are separated, and each is packed on a dle 
and between two flanges, which keep it moist and it 
transit, The retailer has a jeanne’ én which the toll ¢ cs Garng 
between centres as its material is gradually 
(April 9, 1880,) 


ase. Endless Bands for 
of 


may be employed, secured on the 
near eac’ When much inclined, the 
band is provided with cross strips of any suitable material in 
addition to the side ropes; and in order to allow for the free 
ne ee ee aerate ae ann aol the 
wes on haan hee el eek ee ae 
eno to run between the ropes. To tl its 
the end rollers have guides or flanges, and where the band works 
over undulating ground, rollers are guide ropes 
above the band at angles in the line of travel. For the purpose of 











a 











enabling the endless bands to follow the collection of crops over an 
extended surface, the supporting rollers arid terminals of short 
1 of these bands are mounted on wheeled trucks, or for 
I di vessels at a distance from land on pontoons. For carrying 
p ges of handise use is made of light cars, which rest on 
the band with short feet near each ‘end, and furnished also with 
four wheels at their side to run on rails placed at the terminus, 
the rails being arranged with movable _— coming vertically 
over the band when required, so as to shunt on and off the cars 
with their loads. The specification also describes means whereby 
both the going and re part of the band may lay side by 
side more conveniently to transport loads in both directions, of 
loading these bands from heaps, of connecting contiguous 
me and of weighing in place the material carried. 





sections 
(April 9, 
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1460. Coasting Fibrous Materials: ae. 
Manchester. (W. Hulme, Milan). [6d. 6 Figs.)}—Fibrous 
materials are laid s' it and even, and cleared of knots and 


a by the machine that forms the subject of the invention, 
and which consists substantially of two rectangular frames 
arranged partly side by side so that their ends overlap each other, 
and having on each frame a set of nipping carriages or blocks 
that travel around the 


+! 
Bint 
HoH 


ee 


af 









































































a 


sero 








ENGINEERING. 


[Nov. 12, 1880, 





gear With the screw. 
end of the screw it is caught by the pitch 
ac the frame and delivered to the screw 
te side. In the illustration the tufts ony to 

be in uced to the ni earriages as they are ng along 
bingedtunether fie, — of two a or _— 
at one ¢ & portfolio, and while travelling 

along the side z y, are situated with their sides outwards, 
.? of the frame, have their mes 
sides inward, present the projecting tufts to the action of the 
carding drums a @, While they are passing these drums, the 
carriages have their hinged jaws firmly pressed together by a 
series of adjustable spring rollers g. The ends of the fibres after 

7 
































leaving thefearding cylinders enter the open jaws of similar 
carriages on the other frame, which close down upon them before 
are y the introduction of the taper peg A, between 
The second carriage now travels 
along the side £4, and tbe uncombed ends of the tufts 
under the action of the ecard ¢ylinders a’ a’, in a similar manner to 
that already deseribed. Arrived at the end ¢ the finished tufts are 
removed from the carriages, which complete their circuit to recom- 
mence théir operations. The jaws of the carriages are automatically 
a by the introduction of a taper bar attached to the frame 
, between their edges, which are bevelled to facilitate its 
entrance. (April 9, 1880), 


1461. Construction of Sewers: H. P. Boulvois, 
Exeter, Devon. [6d 8 Figs.}—The sewer is constructed with 
apertures in its crown formed by perforated bricks, or other con- 
venient means, the apertures ng surrounded with a layer of 
burnt ballast, &c., covered by layers of smaller fragments, such as 
gravel, and finally by earth or mould. These materials are 
arranged in the manner of a filter, so that the gases coming from 
the sewer are broken up and distributed as they pars through the 
successive layers into the earth, which deodorises and renders 


| 


Fig . Fig 2 


them innocuous, In the case of a drain pipe, the upper side of the 
pipe is perforated at intervals, the perforations opening out into 
deodorising materials, ss already descnbed for a sewer. The 
iustration shows the manner in which the invention is applied. 
In some cases a lorated hood or pipe 1 vertically over an 
from the sewer or drain pipe is employed, and where 
are existing manholes the perforations are made in their 

gides over an extended area, (April 9, 1880), 


1462. Preparation of Fruit: A. J. M. Bolanachi 
London. [id)—Pre 8 the “ceratonia siliqua,” so that its 
infusion alone, or mixed with the “ vicia sativa,” or other vegetable 
product, may be used as a becsrage The fruit is roasted by 
pesronee in a water oven, and r its removal it is passed 

tween revolving rollers to break up the pod, Aft-r cooling, the 
seeds and pods are ground separately, and afterwards thoroughly 
mixed. To make a preparation closely resembling Mocha coffee 
this is mixed with roasted and ground seeds of the “ vicia 
rativa.” Another treatment of the “ ceratonia siliqua” produces a 
syrup. (April 9, 1880). 


Machin for Cleaning Grain and Seeds: 
WV. of Buda Pest). [6d. 
8 is submitted to the 


1463. 
J. A.A. b 
scmieaeaniien eustiiep Sieaep, tharaust prectent being 
scouring of revoiving ies, ust 
immediately removed by currents en A. number of annular 


, and at the top with an exhaust 
grain and submitted 
stration shows the 
grain-c ee ee a ee oe are the chambers 
within the , in revolve the blades d. mF gar hs te 
plied through a hopper and passes into top chamber a, where it is 

blade through an cpening in the 
bottom of the chamber to the second chamber, 80 on to the 
bottom one, where it escapes by shootd. The chamber d' contains 
a blower, and the chamber a* at the top has an exhauster. While, 
herefore, the blades revolve and scour the grain, the blower and 














ofair in the direction shown by errows, and passes through the 
pipe or outlet d. (April 9, 1880), 


1466," Diving and Swimming tus: A.Graf, 
London, [2¢.)—The apparatus is eAgroraty an air pump 
so that the er can obtain the necessary supply of air without 
any extraneous aid. The pressure of the water is removed from 
the chest by a double breastplate containing carbonic acid, and 
in case of accident the diver can be supplied with air for several 
hours. Air cushions are attached to the apparatus, which can be 
charged with air by the air pump, and ventilating and speaking 
tubes are also provided. (April 9, 1880), 


1469.* Street Cabs: T.Greenhill, London. ([2d.)— 
Relates to a vehiele “l to carry four or fire persons, sitting 
face to face, the door being at the back. The frame is of iron and 
has axle arms at the sides on which the wheels (two only being 
used) are mounted, The body and the driver's seat, which is in 
front, are supported on springs. Luggage may be kept in a space 
on the front part of the frame or on the reof. (April 9, 1880). 


Machinery for Gla and Fin 

Silken Fabrics: A. Lyon, (8d. 5 Figs.)—The 
re-dyed fabric — from the roller 6 toa large drum / clothed 
with felt, and after being subjected to the action of the stationary 
steel combs 7, is finally wound on roller d. Each comb bar is 





pivotted in sliding bearings capable of adjustment nearer or further 
from the drum A by means of screws m, 80 as to bring the comb 
teeth more or less nearly tangential to the drum, and the comb bar 
is spplied with more or less re on the fabric by gearing. 
The fabric, after leaving the combs, sometimes receives the action 
of a woollen pad or buffer, or of a roller covered with wool, which 
may be driven at a speed equal to or greatér than the dram, in 
order to pi a gentle friction on the fabric, or to ass‘st the 
draw off. (April 10 1880), 


1471, Manufacture and Treatment of Beer: A. 
WwW. Gilman S. Spencer. London. [id)—Is an 
improvement on fieation 3056 of 1873, and relates to treat- 
ment and preservation of beer, and also to its restoration after it 
has become sour. At some stage in the 
there are added to the beer the chlorides of magnesium and 
aluminium either separately or together, and with or without the 
addition of choride of calcium in combinati-n with a soluble 

Iphi The solution of chloride of magnesium an‘ chloride of 
calcium contains 5 per cent. of each’ salt, and the solution of solub!e 
sulphite contains 12 per cent, of sulphite of sodium, or solphite of 
potassi r sulphite of ammonium, or a mixture of sach sulphites. 
The combination of the two above joned soluti forms in 
the beer a double sulphite of calcium and magnesium. The 
chloride of magnesium may also be used alone without the chloride 
of calciam in combination with the sulphites of eodium, potassium, 
or ammonium, and forming in the beer the monosulphite of 
“os ; or the chloride of aluminium, alone or mixed with 


P may be ployed. In the treatment of sour beer calcic 
oxide or prec'pitated lime mixed with the sulphite of magnesium or 
of aluminium is used; or calcic oxide mixed with precipitated 
oxide of jum or of aluminium combined with the s ite of 
calciam, or of magnesium, or of aluminium. The restoring mixture 
contains by pref per cent. of calcic oxide, 2 per cent. of 
sulphite of magnesium, or of sulphite of aluminium, or of a mixture 
of both combined with water to form a thick cream. One pint of 
this mixture, or of a somewhat similar one described in the specifi- 
cation, is added to vay ya of beer for each 10 per cent. of 
acidity it contains over found in new beer. (April 10, 1880). 


1474. Glass Furnaces: B. Paul, G w. (6d, 

3 Figs.)—The invention ists in ucting the furnace with 
prewees —— F in ———- ge ao are melted, and 
from bottem of which ten g' proceeds by & passage 
to the chamber. The chambers are serarately heated, 
and one con a raised orm wi which the materials are 
first put, and from which they flow down as they become melted. 
The two tank chambers aand 6 are rectangular, and are placed 
back to back, a double wall cseparating them. The melting tank a 
is heated by furnace d. which is preferably made according to 
s tion 898 of 1875. At the side of tank a are openings 
er 























re, 
oxhauster alsorevolve, The dust produced is carried by the current 


pecifica 
for introducing the materials to the raised platform directly und 

















the inlet fluee. The “metal” can be stirred or mixed through 
openings 7. The fire gases may by flues g. The me 
flows through fh poseages into tank 6 in a finished cond! 
from unmelted ingredients, (April 10, 1880), 


1476. Production of Light and Heat: J. Jensen, 
London. (Q. Ll. and A. Brin, France). (6d. 14 Figs )j— 
Is an improvement on Specification 4127 of 1879, and relates to 
different forms of burners to enable lamps b' oils or gas to 
be fed with oxygen for the of giving useful light or heat. 
Fig, lis a cross section and Fig, 2 an elevation of a petroleum lamp 





with acircalar burner a surrounding a number of fine tubes 5 
connected to a reservoir of oxygen, and so arranged as to cause 
the gas toimpinge upon and commingle with the flame from the 
wick without any escape into the external air, the effect being pro- 
moted by the deflecting plate c. Fig. 3 is a section of a burner for 
the combustion of lighting gas and oxygen; d is the gas supply 
tube, ¢ the oxygen supply tube, and / the deflector. Several modi- 
fications are shown adapted for single, double, or treble wicks, and 
with straight or curved oxygen tubes or annular channels. 
(Apcil 16, 1880). 


1477. Metal Vessels for Packing or Preserving 
Meats, &c.: T. Harding, Bristol. [6¢. 9 Figs.)—The 
removable top or cover is attached to the body of the vessel by 
means of a band of lead or other soft metal soldered to the cover 
and main body, a small hinge being added if required to connect the 
cover with the vessel when open. The material is introduced 
through an opening in the bottom, which is sealed by a metal 
disc soldered over it; or the line of juncture may be in the end or 
head of the tin. The vessels may be provided with handles for 
carrying about. (April 10, 1880). 


of Coal Gas: W. Mann and W. 

London. [6¢. 7 Figs.)—The scrubbing appa- 
ratus patented consists of a series of rods arranged side by side, 
and in rows, with intervening distance pieces; and a the mode of 
withdrawing the overflow liquid from the several tanks by dis- 
charging the lower strata of liquid from tank to tank, in order to 
maintain the liquid in the tanks free from or dense matters, 
is also described. In the drawings, a a are or bars of wood 
placed in contact, or a short distance apart, arranged in rows, and 
separated by distance pieces 6, so as to leave a series of narrow 
possess ¢ for the gas. The bars are secured in a frame d, which 
8 closed at the top and sides, but open at the ends. Fig. 2isa 
vertical section of a series of su tanks with two sets of 
scrubbing devices; ee are the tanks contsiniog water, the supply 
of which is regulated to the level 7. .Within each tank are two 
sets of scrubbing devices carried by rods g g', the upper ends of 















































which are attached to the rocking beam A. When one device is 
submerged in the water in the tank, the other will be raised, by 
which arrangement the full area of the passages is always main- 
tained. The gas enters at i, and passi through @, enters the 
spaces k. The current is divided right and left, and 8 
between the rods of the scrubbers in succession, until it arrives at 
the top, whence it escapes at Gin a puriffed condition. (April 10. 
1880). 


1479. Manufacture of Iron and Steel, &c.: W. R. 
Lake, London. (4. Braconnier, Nancy, France.) [4d.]—Relatcs 
to a process for manufacturing cast iron and steel by treating 
ordinary iron ina a ame | Be ieee For products i rom 
best ity or to use pig iron 8c. mapganiferous ron 
is added in the reverberatory furnace ee of from 
one to three per cent. of manganese in the mass. ‘The molten iron 
is introdu into a Bessemer converter, and lime, having been 
previously heated to a high temperature, is added. After dis- 
appearance of the carbon, lime mixed with twenty cent. of 
calcareous iron ore is added. After the slag is run off, a current 
of gas is admitted for several seconds, and finally from three to 
eight per cent. of spiegeleisen added. e specification also refers 
to an | roved converter, in which the upper part is made movable 
like the bottom, so that it may be easily The converter 
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is lined with magnesian bricks as described in Specification 1291, 
1880, the bricks — secured by a thin layer of cement made of 
magnesia with a small proportion of clay. Openings for air are 
formed by grooves in the bricks. (April 10, 1880). 


1480.* Speers for Wi Tt Corks from 
Wide-Mouw Bottles, vet ae - Russell, Lon- 
don. hay er device consisting of a encircling the neck of 
the bottle, and of cords or wires the ring undernea: 
the cork, applied at the time of corking to the neck of the bottle. 
Pressing down the ring extracts the cork.: By using a fabric or 
tissue instead of the cords a separate capsule is rendered unneces- 
sary. (April 10, 1880), 


Milistone Ventilators: W. A. Barlow, 
London. (L. D. de S'Hubert, Namur, Belgium). [2d.]|—Relates 
to ventilating millstones by “cooling aspirators” which con- 
tinuously draw sir through the floar chambers, and collect the 
flour drawn. with such air, Valves, regulated by the working parts 
of the mill, cause the air to alternately traverse the flour chambers. 
While the valves of one chamber are 0} the valves of the other 
are interrupted, and automatically e its cloth or flannel lining, 
and vice versd. (April 10, 1880), 
1482. Manufacture of Steel and Iron Ingots of 
rmined W t: W. A. Barlow, on. 
(F. Moro, Kladno, Bohemia). (6d. 5 Figs.}—The invention consists 
in connecting, during the process of casting, every mould with a 
weighing apparatus, which, while the pouring is going on, indicates 
the weight of molten metal ron into the mould. The weighing 
apparatus has two essential features; (1) its mobility without inter- 
fering with the other operations daring casting, (2) an arrange- 
ment for lifting the mould, and for weighing while the casting is 
ng on. This invention was fully described and illustrated in 
NGINEERING, page 270, present volume. (April 10, 1880). 


1495. Couplings for Railway Carriage3, &c.: 
W, E. Gedge, London. (/. Rédiger, Vienna). (6d. 3 Figs, 
—The improvement consists in forming drawbars and coupling 
chains in such a way that a broken chain can be replaced by a 
new one in a few minutes, Instead of attaching the last link of 
the chain to the bar bya shackle and pin, the two are united by 
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the contrivance shown in the illustrations; the hole A in the bar 
is broken out at one side and each end link of the chain has its 
section altered at one point C, so that it can at that = pass 
through the narrow opening B leading to the hole. Vhen the 
chain is turned into its usual position it cannot be withdrawn. 
(April 12, 1880), 


1497. Dark : P. B. Bicknell, Lincoln. 


Lanterns 
(6¢. 7 Figs,}—The illustration is a vertical section of a dark bull's | J. C. 


eye lantern. The front portion of the lantern is a semicircle in 
plan, and the door or back is made concave to fit against the body 
of the user. The lens.tube is fitted to the body of the lantern, 






Fig. 9 


and the dark slide runs'in a channel immediately behind it. The 
chimmey has a double removable cap to cut off the light in that 
direction, and with a ventilating cover. Air is admitted at the 
bottom by the hole a which has a raised flange around it to prevent 
any escape of oil. (April 12, 1880). 


1509. Arrangements of Gas Flues for Steam 
Bollers, &c.: C. Berlin. (C. Haup’, Briey, Ger- 
many), (9d, 7 Figs.)—The novelty in this system of flue firing con- 
sists in the construction of a generator vault, below steam boilers, 
of hollow tubular arch pieces, which leave slots between them 
through which the gases flow; and further in the introdaction of 
air for the combustion of the gases produced in the generator 
through holiows and slots in the arch pieces, and in arrangements 
for closing the slots by slides. Figs. 1 and 2 are vertical sections 








at right angles to each other of the arrangement as applied to an 
externally-fired boiler; a is the space in which the fuel is heaped, 
} arch pieces, c tabular channels through which the air enters to 
the narrow passages d, leading into the combustion chamber. Th 
arch pieces are keptapart by narrow ribs so as to allow the gases 
to Pass between them. The tubular channels are closed by doors or 
slides £4 k when required. (April 13, 1880), 





th corne. 


1526. Whipa: P. Toberentz, Zerbst, Germany. 

6d, 4 Figs.}—Uses cane split and put together in parts or secti 
sach a manner that the natural is over the 

entire outer surface of the-whip thus formed, each section being 

laned on the two sides which come in contact and glued together, 
By Pp down the inside of each of cane a circulars 
is left for an elastic core. A core may be formed by cutting four- 
red strips of raw hide and compressing them into a cylind: J 
— > as tolay them evenly in the centre of the whip. (April 
14, 1880). 

1537. Fluid Meters: W. Morgan Brown, London 
‘f D. Gould and ©. A, Chandler, Boston, U.S.A). (6d. 3 Figs.]— 

elates to that class of fluid meters in which the operation of the 
valve or valves is controlled by a float, and consists essentially in 
the combination ina meter of a double-acting counterbalanced 
float with a movable four-way valve which it operates, Hg. lis 
a frontelevation with the face of the case removed, and Fig. 2a 
vertical section taken at the back of the float support. The case a 
is divided by partition } into two chambers in which moves the 
float e made of sheet metal, and attached to an arm ¢* moun’ 
on a central spindle g, and counterweighted. That portion of the 
meter case between chambers is provided with four ports 
3, 4, 5,and 6. The port 3 permits the fluid that enters by the 
opening ito flow into the chamber within the valve seat. In con- 


plate,-mounted on the spindle m, one arm of which is extended 
upwards to the valve tripper, shown as a loose arm provided 
with a weight n*, the said tripper being free to move on its 
spindle when acted on by jecti on the terweight, so as 
premit it to be moved by the float in advance of the movement of 
the valve. The tripper has a valve moving projection made asa 
loop, being so formed as to afford a certain amount of lost motion 


Fig. 2. 
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Fig. 1 
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tripper to be lifted by 
the float into a substantially verticel emg oe after which any 
further movement of the yper will p it under the control of 
its weight n*, which will move it forward suddenly, causing the 
valve-moving projection to strike the stem of the valve and turn 
it quickly. The counterbalanced part is provided with pins 8 
and 9 to act upon the tripper at the proper times, and lift it into 
the vertical position. When the parts are as in Fig. 2the uid 
will pass through the ports 3and 4 into the chamber and turn 
the float in the direction of the arrow, and cause the opposite end 
of the float to force the water in the chamber dthrough the ports 
6and 5. Any ordinary counting apparatas may be used to register 
the number of times the chambers are filled. (April 15, 1880), 


1550. A atus for Birds and Vermin: 

° =e gd 6 Figs.)}—Consists of an 
instrument stamped in metal pe or papier-mfche, and coloured 
to represent a bird of prey with extended wings. (April 15, 1880), 

3228. Drying Sugar, &c.: H. H. London. 
(Z. £. Quimby, New Jersey, U.S.A.) [6d. 7 Figs.J— avgar is 
deposited on one end of a steam jacketted table, and by means of 
reciprocating spreaders and pushers the mass’ is mixed and 
gradually carried across the table, and discharged in a dry state at 
the opposite end, The table is--heated by steam jacket a, which is 
capable of a pressure of, say, 201b, per inch. The s is fed by 
shoot 6 hetween the vertical walls a' of the table. The mass of 
sugar is agitated by the reciprocating spreaders. which consist of 
rows of vertical teeth ¢. A-crank motion, derived from gear wheel 


nexion with this valve seat is employed a valve made a8 @ | ,i4, 





dand c.nnecting rods, impart the necessary reciprocating motion 


Fig. 7 
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e Fig. 2, A ! 
i ; 
x 4 
‘ @d 
to the spreaders, Vertical sli tes e extend across the table, 


and are raised while the frame w) 


return stroke, so that the sugar which 
cannot return. The gates are operated by lifters f. A roller g may 
be carried in the frame for the purpose of administering a slight 
pressu:e to the sugar lying upon the table. (August 6, 1890), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36; 
Bedford-street, Strand. 


THE CIVIL SERVICE IN NEW ZEALAND. 
(Continued from page 318.) 
In many of the land districts we are aware that the 
locally applicable portions of the Land Act require that 
sections 











number of sections 


hold iderab 
oe ish ore i ther unsuited for fenc- 


boundary lines on which are al! 





to merely off such dividing line as the owners may 
jointly an this being done on condition that the de- 
partment will then be relieved from the necessity for making 
©The department wil, itis to be hoped, be sub- 
e departmen , it is oped, no r be su 
jected to that outside pressure to for land for 
which there is only an imaginary demand. Should this be 
so, the whole question can be dealt with ‘on sound’ business- 
Tee 5 
annual expense o ent may be: 
uced. During the prevalence of the: speculative 
demand for land which till recently existed such recom- 
mendations as we now venture to make ‘would have ‘been 
useless. Now, however, that this feeling has subsided, we 
=a that a calm consideration of the best way of 
wr 


the small portion that remains of» 


cul 
teq | Crown lands which is at all likely to el lps 


ile criticising so unfavourably the 

of surveys, we are far from wishing to throw discredit on 
the officers of the department. We feel that they have had 
to work under great disadvantages, arising out- 
le pressure and from the complicated. nature of the land 
laws. We have confidence that, if the proper responsibility 
is thrown — them, they will willingly and efficiently 
carry out reforms in the directions-we have indicated. 

The fact has been forcibly brought before us by all the 
evidence taken that the value of the remaining portion of the 
Crown estate has been greatly over-estimated. In thus 
placing before your excellency somewhat at length the 
evils which arise from an unintelligent interpretation of the 
existing land laws of the colony, we are mainly influenced 
by a desire to draw attention to the fact that little or no 
reduction can be made in an expénsive staff till the evils 
ee are put an end to with unflinching determi- 
nation. 

Customs Department.—In the Customs we find that 
there has been reluctance to reduce any existing 
staff which a removal of business from their port of resi- 
dence has left with very little to do, Our. inquiries into 
this department have been very superficial, but enough to 
find that. at some ports expensive officers are maintained 
where they have no proportionately active or important 
occupation. If it is necessary for revenue to 
retain so many officers at ports where vessels so in- 
frequently, it is evidently desirable that such officers should 
be utilised for the collection of other taxes and the per- 
formance of other public duties when possible. ~ 

With regard to the returns from this department, we 
find the value of exports is ascertai obtaining from 
merchants a statement of values. Nothing could be more 
unreliable than this. There being no pecuniary reasons 
for accuracy, the statements are ed in a careless 
manner, but with a natural tendency to over-estimate, as 
every firm wishes to appear as a large exporter when the 
ship’s list of o is published. Much more reliable 
information would be obtained if shippers were required to 
state quantities only, and the values were made out 
monthly or quarterly by the Customs Department, on the 
basis of the actual ave market price of the articles. 

Post and Telegraph artments.—Some economy and 
public convenience may be effected by the complete union 
of telegraphic and postal services under one head, combin- 
ing the duties of the two services in one building, and in 
country districts in one office. The evidence on this subject 
was very unanimous. Considerable progress has already 
been made in this direction. In these departments we see 
much evidence of a desire to keep down expenditure and to 
promote the public convenience and interest, and have 
therefore not thought 1t wise to devote any large portion 
of our attention to the suggestion of possible reforms, 
where the heads of the departments are so evidently work- 
ing in the desired direction, We would, however, suggest 
for consideration, whether it would not be a wise conces- 
= to the public ro Ron wr Per ee +3 pt beni 
telegrams passing through any ice stamped. 
The loss of direct rootlets would be small, and would 
probably be fully recouped by the consequent increase in 
number of telegrams. 

The double inspection of the country offices by an officer 
from each department is an unnecessary expense. The 
duty should in future be performed by one officer well versed 
in . e — ene a Apeod pee ame 

ne defect in the practical working of the telegra 
partment has been brought prominently vide the woltes of 
the Commission. The best operators are i 


necessarily retained 

selling theie sapareomap nea iasttase of onlary, 
iT su ’ 

Whilst the less skilful to country 


stations, where their work is far less severe, and their salary 
often ~ b a ener omy se Bones oo 
service. capable of easy remedy, as the operators 
can be to tests of skill that will be perfectly 
impartial, and their title to increased pay can literally be 
decided by machinery. 

Printing Department.—The large and costly printing 
establishment, employing 132 hands, is one to which we 
have been able to give no time. Onur investigation of other 
departments bas led us to the conviction that a great 
amount of useless work is thrown on this department, and 
an immense mass of documents printed that are of no 
public interest or utility. 

Treasury and Audit artments.— These departments 
it has been impossible, in the limited time at our disposal, 


shall not exceed a certain maximum size, and this nd inquire a in — a way ty tee to ¢se 
size is one into which it is useless to subdivide poor, rough, | them at present. ere a 7 comp! 
country with any idea that the blocks will be | without the real eearsy Ad cape fa in the ae 
separately. An alteration of the law in this respect | of the colony, which is . Serious incon 
appears to us to be neces: if wasteful expenditure is to | and loss of time is caused to surveyors, and 
be avoided. We alsosu , with a view of saving expense | others, who are imprest officers, by the am of account 
in completing arrears geet , that when adjoining | keeping thrust uponthem. In some cases it is stated that 


the | they have to make a long journey to the town where the 
si 


nearest bank is order to comply with the re- 





ing, a great saving might be made if authority were given ! 


in 
quirements of the audit. In others, officers who have small 
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THE TREATMENT OF SILVER TAILINGS 

, IN NEVADA. 

By T. Eeueston, Ph. D. 
(Concluded from page 396.) 

Tue Woodworth sluice, which we described in our 
last article, requires to operate it about 627 gallons 
of water per minute, which is pumped to a height of 
2156 ft. horizontally, through a 5 in. iron pipe. The 

ump is driven by the water-wheel of the Dayton 

ill. 

Each one of the sluices is covered with blankets 
20in. wide by 6ft. long. They are tacked on the 
upper end with five eight-ounce tacks, and by one 
tack every 6 in, in the sides, Before they are put 
down they are coated with coal tar on the under 
side. This is done by laying the blanket on the 
hot tar in a tank made for the purpose, and draw- 
ing it over its surface, and then over the edge.of a 
board at the opposite end of the tank to scrape off 
the excess of tar. This tank is 6 ft. long, 30in. 








stantly swept, so that each section will be a 
every six hours. Before commencing to sweep, the 
supply is cut off, and clean water turned on to the 
sluice from the clean water box for half an hour. 
The opening in the bottom of the sluice at the end 
of each section, which is kept closed while the sluice 
is not being swept, is now opened, the cover is 
removed, and the end of the blanket allowed to 
drop into the sluice below, where it remains until 
the men clean up this sluice, The sweeping is done 
with an ordinary broom, clear water running all the 
time. The sulphurets caught in the nap of the 
blankets are thus discharged into the lower sluice. 
The length of time for sweeping is generally calcu- 
lated on the upper sluices, so that three to four of 
them are washed in a little less than three-fourths 
of an hour. Each one of the sluices is thus swept 
in eight hours, or three times in the twenty-four. 
On the lower ones, they are swept only once an 
hour, so that each sluice is swept once in twelve 
hours. Seventeen men do the whole work of the 


THE WOODWORTH SLUICES AT DAYTON, NEVADA. 


wide, and 12in, deep. At one end the bottom is 
inclined to an angle of 35deg., and reaches to 
the top of the tank. The blanket is drawn over 
the tar and out at this end. Only the under side 
1s coated in this way, leaving the nap entirely 
free. The tarred blankets last nine to twelve 
months, but if not tarred they only last three 
months. They are taken up every two months to 
be dried, and are then shaken; at which time the 
bottom sluices are carefully cleaned. ‘Ihe blazkets 
work better as they get older. 
_ To work the sluice, the slime from the sluice A 
is discharged into the tank B (see Fig. 1, page 395 
ante), and from there into the distributing box C. 
The amount of slime discharged by the sluice is from 
60 to 70 cubic inches per minute. It is discharged 
upon the blankets from the gates D in the trough 
C, the amount being regulated by opening or closing 
the gates. It is thus distributed over all the sluices 
but one, or as many as it is desirable to have working, 
and is over the blankets. 

The three or four sections are being con- 





sluices, twelve of whom are sweepers. They work 
twelve-hour shifts, and were paid in 1874, 3 dols. 
a day for sweepers, and 4 dols. for the overseers. 
Afterward Chinese labour was employed, so that 
now the sweepers get only 1.54dols.aday. ‘The 
work is arranged so that the sluices produce one ton 
of concentrated sulphurets for each sweeper. Fully 
three-fourths of this comes from: the upper sluices. 
The actual cost of concentrating, with labour at 
3 dols., was about 4 dols. per ton of sulphurets. 
The cost now is proportionately less, In any case 
the cost will be more than covered by the gain in 
mercury. The assay of the concentrates in October, 
1874, just after the sluice commenced to work, was 
25.49 dols. In November of the same year it was 
28.90 dols. They are worked in the mill to 70 per 
cent. of their assay value, 

The attempt to work the sluices by direct amalga- 
mation was for a long time unsuccessful, owing 
probably to the precious metals being in the state 
of sulphurets which require to be roasted, or of 
their being included in pyrites so that they are not 


reached by the m . Roasting is generally 
too expensive, so that this material is either thrown 
back into the battery, or worked in the . Their 
quantity has been very much diminished by increas- 
ing the number of slime vats in the mill. They are 
now treated in pans by largely increasing the 
amount of chemicals —which are usually only salt 
and sulphate of copper—over that formerly used. 
The amount of chemicals and mercury must be 
determined in each case by making assays; for the 
baseness of the bullion produced increases with 
the quantity of sulphate of copper, and cases have 
been known where the silver produced has been 
only .099 fine. Having once determined the average 
fineness of the bullion for a given quantity, this 
quantity is the one best suited for the slimes in 
hand. ~ In general the less the amount of chemicals, 
the |finer the bullion, but the greater the loss of 
precious metal will be. 

As slimes require no grinding, it would seem most 
advantageous to charge the quicksilver directly into 
the pan, but experience has shown that better results 
are obtained by charging the chemicals with the 
slimes, and thoroughly mixing them for about two 
hours with the muller up, and then adding the 
quicksilver. With slimes assaying from 20 dols. to 
30 dols.a ton, the average quantity of sulphate 
of copper for tailings is from 10 lb, to 12 lb,, and of 
salt from 20 lb, to25 lb. The charge is worked for 
four hours, or six hours in all, and then drawn into 
the settler, About 60 per cent. of the assay value 
is obtained. The yield of the pan being from 60 to 
75 per cent., if the slimes are successfully treated, 
= bring the yield of the ore up to 85 or 90 per cent. 

n treating slimes the greatest source of expense 
is the apparently inevitable loss of mercury. ith 
all the best advantages it will generally be as much 
as 4 lb. to the ton of ore, In the treatment of ore 
it will not generally exceed from 1 lb. to 1} lb., and 
sometimes averages as low as #1b, ‘This loss is pro- 
bably owing to the slime forming a coating over the 
globules of mercury, and preventing their uniting. 
When ore is treated with the slimes the loss in 
mercury is always found to be less, and the yield of 
silver higher; this is probably owing to the more or 
less grinding action of the ore which cleans the 
mercury. 

It was supposed for a long time that sodium 
amalgam, cyanide of potassium, and. a number of 
other chemicals, would have the effect of preventing 
the loss of mercury to a very considerable extent, 
and they undoubtedly do temporarily “enliven” the 
quicksilver. But their action is only temporary, and 
it is doubtful whether it is of any great amount of use. 

As these slimes, and sometimes low grades of 
ore, are poor, it is necessary to work them in very 
large quantities in order to make them pay. This is 
done by using eg, Fe pans, and it is mostly for this 
purpose that the gent pans have been invented. 

he examples of the treatment of trailings, slimes, 
and concentrates from the blanket sluices in pans, are 
taken from the Woodworth and Lyon Millsin Day- 
ton, Nevada. The Woodworth Mill treats the slimes 
mixed with ore worth 20 dols. a ton, and for that 
sar has six batteries of four stamps each, It 

as twelve horn pans, six settlers, two agitators, and 
one clean-up pan. The Lyon Mill treats only tail- 
ings, slimes, and the concerfrates from blanket 
washing. It has ten Wheele® pans with wooden 
sides and covers, five settl one clean-up 
pan. The slimes have been deposited in reser- 
voirs from the mills above. The dam and sides have 
been removed, and the material, which is epee 4 
dry, dug out of the bank, and carted to the mill. 
They are worth from 30 dols. to 40 dols. The 
concentrates come from the Woodworth sluices. In 
the Woodworth Mill the pans are 5 ft, ifside dia- 
meter, have eight dies and six shoes which are 
18 in. from side to side on the widest . One 
end of the shoe is only 4 in. wide, the other is 
18in. The ends are joined with a curve, so as to 
form a decided point on the long side of the shoe, 
The diameter of the shoes and muller is 4 ft. 10 in., 
so that there is ] in, between them and the side of 
the pan. The charge for the pan is 1600 lb. of 
tailings and 400.1b. of pulp ; but when of ore alone, 
the charge is 3000 lb. ‘The muller revolves 85 times 
aminute. Twenty pounds of sulphate of copper and 
40 Ib. of salt are put in with the When 
slimes are treated the muller is never down, and 
200 lb. of mercury are introduced at the end of two 
hours. The whole operation lasts 44 hours, When 
ore is charged the pan grinds for three hours, then 
100 Ib. of mercury are added, and the operation con- 





tinued with the muller up for 14 hours, When the 
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operation is finished the contents of the pan are drawu 
into settlers. 

The sides of the are made of sheet iron and 
lined with wood. ‘This is done because it has been 
found that the mercury forces itself through the 
pores of the wood, and also that there is a loss of 
mereury where it leaks, This loss is prevented by 
the sheet-iron sheath, or if it takes place, the 
mercury is caught in the groove round the bottom 
of the pan. é 
In the Lyon Mill the pan is 5 ft. in inside dia- 
meter and 4} ft. deep. The charge is three tons of 
dry tailings, which are mixed with water, discharged 
into the pan through a l}in. pipe. During the time 
the charge is being made, the muller revolves 
70 times per minute. The pan is filled to within 
6 in. of the top, or just as full as it can hold without 
slopping, the pulp being in a state of thick mud. 
‘The shoes are always raised } in, from the bottom. 
Half an hour after the charge is introduced, 40 1b. of 
salt and 74 lb. of acid sulphate of copper, containing 
a large amount of sulphate of iron, is added. This 
material is the refuse bee the crystallisation vats of 
the “ blue stone” manufactory owned by the mill. 
It could not be sold, and the company find it cheaper 
to use it in their own mill than to recrystallise it. 
One hour after, the charge of 100 1b. of mercury is 
introduced, the full amount being charged at one 
time. In 29 days 340 flasks of 76} 1b. each were 
used on nine pans, The revolves for three 
hours after the mercury is added, and is then drawn 
into the settlers. In the Woodworth Mill the 
settlers are 10 ft. in diameter, 3ft. deep, and the 
arms make 14 revolutions per minute. In the Lyon 
Mill they are 8 ft. in diameter, 4ft. 8in. deep, and 
make 15 revolutions a minute. No mercury is ever 
taken from the pan ; it is all discharged into the 
settler from a pipe in the‘bottom. Water from a 
2-in. pipe runs into the pan while it is discharging, 
until the settler is filled to within 6in. of the top. 
It is emptied three quarters of an hour before the 
pan is ready to discharge. From the bowl on the 
side of the settler the mercury is dipped out to goto 
the strainers, which are surrounded by a sheet-iron 
sheath, reaching nearly to the bottom of a large iron 
vessel, After straining, the amalgam is weighed. 
It contains six parts of mercury to one of silver. It 
is retorted in the usual way, and is worth from 
0.50 dols. to 0.60 dols. 

The loss in mercury is only } 1b. to the ton; but 
this exceedingly small loss is owing to the fact that 
when blanket concentrates are treated, there is a 
gain'in mercury from them which reduces the 
apparent loss. Tn one of the mills of this vicinity, 
where twenty pans were run on tailings alone, nine 
flasks of mercury were gained over and above all 
the losses in six weeks. The real loss is probably 
as great, if not greater, than in working the pans. 
When ore is treated alone in the Woodworth Mill, 
the loss is 1} lb. 

In.retorting the amalgam, a very singular separa- 
tion takes place. On account of the large amount 
of sulphate of copper used, the bullion is very base, 
especially in copper. The retort metal comes from 
the retort in the shape of a half disc, Fig. 4, which 


Fug. +4. 


a.~ Copper. 
b - Selwer. 


is divided into two distinct layers; the upper one @ 
is very tich in copper, and contains some iron. It 
is called the “base bullion” and ave about 
.070 fine, and rarely goes to .090. The lower part 
4 contains the most silver, and is called the “ white 
bullion.” It averages about 450 fine, but is some- 
times as low as 200. Its impurities are copper and 
iron. As it comes from the retort, the two layers 
can be easily separated with a chisel, The base 
bullion will amount to from two-thirds to four- 
fifths of the total weight of the retort metal. 
Anvnexed are a number of assays made by Mr, 
Hodges, superintendent of the refining works of the 
Lyon Mill, and communicated to me at my request. 
After separation, the “ base” and ‘‘ white bullion” 
are treated differently, The former is roasted in a 
reverberatory furnace, with an iron hearth & ft, 
long and 5ft. wide. The fireplace is 2 ft, wide, 
4 ft, long, and 18in. below the level of the hearth. 


EXPERIMENTS IN REFINING BULLION, 1873-4, 
The ‘‘ White Bullion.” 





Fineness by Assay. | Ounces contained. 























Date, Ounces, | Fine | Fi 
, ne |. ne 
mic: Nae Metal.|5!/ver- Gold. Metal. 
| Bae pone 
ee op ee ee 430.55 | 0.65 ‘431.2 |2755,8| 42 | 2760.0 


3528.4 


3557.5 








0.5 433.5 tome 3.3. | 2806.3 


te 
$973 
- 











Dec. 2 % | 2916.0 se 
» 9% w | 2898.5 Yl ant ose lags |g 
* 93 " | sesaz }|477.75| 0.55 (478.3 /2683.0) 3.0 | 2636.0 
27, | 26244 485.75) 0.55 486.8 |1274.8) 14 |1976.2 
-_-— —— | —_ - | ——_— 
[toa | 11.9 (9478.5 


Total... ovo} 21009.8 | ase | se 





which is the result of a day’s work in the mill. It 
is charged at night in a hot furnace, which has 
been used during the day for roasting stamp copper 
for the “ blue stone” works, and left there until 
morning. It is then only partially oxidised, but is 
sufficiently so to be brittle and crush. The process 
was carried no further, as the metal is brittle 
enough to crush, and the oxidation has been carried 
as far as it can be economically done on large 
masses. The roasted bullion is crushed in a small 
two-stamp mill, and made to pass a No, 4 scrcen, 
and is then roasted in the same furnace for nine 
hours in the daytime when the oxidation is made 
complete. 

Below a number of assays of ‘‘ base” bullion after 
roasting, also made by Mr. Hodges, are given: 


The ** Base Bullion” after Roasting. 
} 





Fineness by Assay. Ounces contained. 





Date. ; 
Fine 


Ounces, | 
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Silver. Gold. | srotal. Silver. | Gold. eat 

Dec. 9, 1873} 9389.5] 67.15| 1.95 | 69.1 | 6305 |183 | 6488 
» 26. ., | 160880] 70.05| 2.15 | 72.2 | 1198.4 | 34.5 | 1157.9 

Jan. 1, 1874) 11066.2| 69.55| 1.75 | 71.3 | .769,7 | 19.4 | 789.1 
6, y | 15082.0] 69.7 | 1.8 | 71.5 | 1047.7 | 27.0 | 1074.7 


% « 10242.5| 68.55) 1.75 | 70.3 702.1 | 17.9 720.0 
— } 
Total ...| 617682) ... | .. | .. | 4973.4 |117.1 | 4390.5 
Total number of ounces in the bullion 
treated oe eon _ «+» |13740.0 |129.0 [13869.0 
Total number of ounces ia the fine 
bars shipped... .... ss. ss» |18678,7 |127.9 |13806.6 


ounces ove ose 61.3 11 62.4 
percent. ... ace 0.45) 0.85 0.46 














Loss in refining { 








The assays are the averages of from four to eight 
assays in each case. 

The “ base bullion” was assayed after roasting, in 
order to get a fairer sample than is possible before 
roasting. There is no appreciable loss in this roast- 
ing, the dust chambers showing but little dust. 

From the roasting furnace the bullion of several 
days’ roasting, or from 800 Ib. to 1000 Ib., is charged 
into a lead-lined tank 5} ft. in diameter and 3 ft. 9 in. 
deep, and a solution of chamber acid at 20 deg. 
Beaumé from the company’s sulphuric acid works 
poured over it, steam being introduced into the 
liquid to make it hot. The acid, if it was pure, is 
not strong enough to dissolve the silver, but as it is 
chamber acid and contains some nitrogen, some 
silver, and all the copper is dissolved. The liquid 
is drawn off and the silver is either precipitated from 
it with salt, or by boiling with copper from 12 to 
24 hours. If the silver in solution is precipitated 
by salt, it is decomposed by zinc. If by copper, the 
sulphate of copper is syphoned off, and sent to the 
‘s blue stone” works, 

In the tank there remains the undissolved silver. 
This is transferred to leaching vats, 4 ft. long and 
wide and 2ft.in depth, and the precipitated silver 
added to it, when it is washed until it is entirely 
“sweet.” As the amount of impurity is large it 
will require considerable washing. It is washed 
twice a day for three or four days, for which reason 
the bullion must be left to accumulate for four 
days at least. 

As the silver is in a very fine state of division it 
is dried by pressure in canvas bags, and melted with 
the “white bullion.” The refined bullion from the 
bags is .950 to .975 fine in silver, and .025 in gold. 
When the refined bullion and white bullion are 
melted together the product is .550 to .560 fine in 
silver and .002 to .005 in gold. 

During the panic of 1873, when a discount of 14 
per cent. was charged on the bullion, Mr, Hodges 
refined the white bullion by fusing it with 20 per 
cent. of sulphur and a small quantity of powdered 
charcoal to neutralise any oxygen, in an iron 
crucible, to which the cover was carefully luted. 





The fuel used is wood. The charge is 400Ib., 


The sulphides so formed were roasted and then 


refined as usual, After the panic this method was 
abandoned. 

In conclusion’ I beg to express my thanks to 
Mr. W. C. Armstrong for the drawings of the 
Woodworth sluices, a to Mr. Hodges, of the Lyon 
Mill, for information concerning that mill, 





NOTE ON TRIAL DATA OF SCREW 
STEAMSHIPS. 
By R. MANSEL. 

Tue recently published very extensive and valuable 
‘‘ Results of ‘Trials made on Her Majesty’s Screw 
Ships and Vessels” (to 1st of January, 1880), together 
with particular cases of trial data of vessels of 
the merchant navy occasionally published by private 

arties, will, indeed, be most serviceable in furnish- 
ing materials for an investigation of the very diffi- 
cult, involved, and ill-undestood quéstion of screw 
propulsion. Of the latter class of communications, 
we have an example in the graphically drawn 
“‘gpeed and power” and revolution curves of the 
8.8, Charles Quint, which have been published by 
Messrs. A, and J. Inglis, of Glasgow, in ENGINEER- 
1n@ of October 1, 1880. 

I would recall attention to the mathematical 
statement of the law of these curves in the follow- 
ing slightly varied form: Varying speeds being 
taken as abscisee the corresponding ordinates may 
be taken as representing the product of two factors : 
first, a quantity factor, made up of the product of a 
constant coefficient and the speed; secondly, an 
intensity factor, a transcendental quantity, which is 
most simply represented as the number of which 
the common logarithm is the product of a second 
constant coefficient and the speed. Thus, for the 
power curve and.the revolution curve respectively, 
we have: ' 

E=bV log. —'aV. 

N==n Vlog. —! mV. 
In which (see ENGINEERING, Yol. xxviii., page 410) E 
and N are the gross indicated horse power and revo- 
lutions of the propeller per.minute, corresponding to 
the speed V nautical milesper hour; and 4, a, 2, and 
m the respective quantity and intensity coefficients 
involved in the two equations, which remain constant, 
so long as the circumstances of the trial remain the 
same. 

The particular values of these coefficients in 
the trial of the s.s. Charles Quint seem to be as in the 
follow equations : 

** Charles Quint.” 
E=7.30 V log. —! .0842 V. 
N=4.01 V log. ~! .0050 V. 
By which it is asserted, within the limits of ex- 
perience, for any speed V knots, the power is 7.30V 
times the number having its common logarithm 
equal to the value .0842V; and the number of 
revolutions per minute 4.01V times the number 
having its common logarithm equal to the value 
.005V. These calculations, however, are much 
better performed with the logarithms of the numbers 
as in the following illustration. 
Taking the data from the curves published, with 
as much accuracy as their small scale permits, in 
the first place, for the power curve ordinates at the 
trial speeds, the values are : 
« Charles Quint.” 

Trial speeds... 15.11 13.42 .9.82 
These multiplied by .0842 give, 

Values of a V=1.2722 1.1300 .8269 
»» log. V=1.1793 1.1278 .9912 
Value of log. 7.30— .8631 .8631 .8631 


Sum, values of log. E=3.8146 3.1209 2.6812 
-'-E= 2063 1821 480 ind. horses. 
mee By curve= 2059 1320 480 very nearly? 
Similarly, the revolution curve ordinates are 
found by multiplying the same trial speeds by the 
small number .005, giving 
ValuesofmV = .0756 .0671 .0492 
ss 9 log. V =¥.1793 1.1278 .9912 
»» 99 log. 4.01= .6030 .6030 .6030 


Sum, values of log. N=1.8579 1.7979 1.6433 
«. N=72.20 62.80 45.90rev. per m. 

By curve =72.20 62.00 44.00 very nearly? 
The data, so far as published by Messrs. Elder 
and Co., for the similar vessel, St. Augustine, seems 
to indicate the equation of the power curve for this 
yessel to be: 

St. Augustine, E=7.47 V log. —' .0842 V. 

For, at 15.34 knots, the highest trial speed of this 
vessel, the power is said to have been 2243 indicated 
horses, corresponding to the above equation ; and, 











hence, its quantity coefficient exceeds that of the 
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Charles Quint in the proportion of 7.47 to 7.30, or 
9.33 per cent. In other words, the St. Augustine 
under Aer circumstances, for a given speed will take 
2.33 per cent, more power than the Charles Quint 
under fer circumstances, but whether this difference 
of circumstarice means a different screw, weather, 
draught, trim, or structural variation might possibly 
be made out by more complete comparative data ; 
and to illustrate the effect of these somewhat 
capricious elements, it may be instructive to refer 
to a few examplés from the more complete of the 
trials in the Admiralty Tables referred to in begin- 
ning this note. 

When curves follow the law indicated in the 
foregoing statement, they can be treated in a 
simpler and more direct way by drawing the loga- 
rithmic values of their ordinates instead of the 
natural numbers, For, as is a consequence of the 
nature of the physical phenomena of which these 
curves are only the abstract mathematical represent- 
ation, if we measure these logarithmic ordinates, 
not from the axis, but from a point at the distance 
log. V on the opposite side of the axis; then, the 
upper end of every ordinate will range in a straight 
line, which cuts the ordinate through the origin at 
the distance of the logarithm of the quantity coefti- 
cient from the axis ; and, further, this line is inclined 
to the axis at the angle which has its natural tangent 
of the same value as the in¢ensity coefficient. 

In this way, the variation in position and direc- 
tion of a straight line is made to give a definite 
indication of the effect of an alteration in any of the 
numerous circumstances which influence the trials of 
ascrew steam vessel, Further, in laying down these 
ordinates from trial data, we have only to consider 
each of them as diminished by the value of the 
logarithm of its corresponding speed. The part of 
the figure below the axis; or, rather, the area 
bounded by the curve of values of log. V, will be 
exactly the same in every vessel, and may be left out of 
consideration ; our attention being wholly directed to 
the straight lines thus defined (named, respectively, 
the power normal and revolution normal), and to the 
causes in virtue of which we may find cases of trial 
data giving aberrations from these normal lines, 
Thus it is, on writing down the trial values of E and 
N in a given vessel, if from the logarithms of these 
we subtract the values of the corresponding log. V, 
these differences, drawn as ordinates to the natural 
values of V laid along the axis, define the straight 
lines of which the two determinate constants are at 
the same time the two constants which fix the posi- 
tion and magnitude of the power and revolution 
curves. For example; to draw the power normal 
of H.M.S. Shah (a most excellent illustration, to 
which I have often referred) from the principal 
experiments on that vessel, numbered (5) to (®) in 
the Admiralty Tables, we have the following data, 
and obvious deductions : 











H.M.8. “ Shah.” 
Trial. | Data pine we Differences. 
ne | 
“le ) 2 | Sel som 
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Draw (Fig. 1) the speed axis oz, and with any 
convenient scale of natural numbers lay off the 
trial speeds along that axis, thus 5.32, 8.01, &c. 
Next, with a scale, the unit of which it will be 
found better to have several times the length 
of the unit of the former one, at each speed point 
draw an ordinate equal to the corresponding differ- 
ence in the last column of the foregoing Table, and 
draw the straight line through the upper ends. The 
power normal thus defined will be found to cut the 
ordinate through the origin at the distance 1.3547 
(by the vertical scale) from the origin, This is 
the value of log. 4, the number corresponding to 
which, 22.63, is the value of the quantity coetlicient 
of this vessel. 

Again, draw the ordinate through the value 
V=10, and upon this lay off from the axis the value 
of log. 6 as found; the remainder of this ordinate to 
the power normal is the value of the intensity 
coefficient @ multiplied by ten. In the present 


instance this, by the vertical scale, measures .792, 
and, hence, a=.0792. Consequently, the equation 
of the power curve of this vessel is, 


H.M.S. Shah, E=22.63 V log.—* .0792 V. 
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Within the limits of experience, a wide range of 
from 5.32 to 16.45 nautical miles, the above equation 
represents the relation between the power and speed 
with extraordinary fidelity: there is no error what- 
ever at these great extremes of speed ; at 12.13 miles 
it gives 2508 horse instead of the experimental 2506 
horse, and at 8.01 miles 781 horse instead of the 
experimental value 772; certainly an agreement 
far closer than we have a right to expect. This 
latter difference of nine horse only represents 
an error of one twenty-fifth of a knot; so that 
if, from an unbalanced tidal or wind drift, the 
speed has been overstated by this small amount, and 
the observed speed 8.01 knots reduced to 7.97, 
it might have been said that there was no error 
whatever on the entire range. 

Having thus illustrated one of many modes of pro- 
cedure by which to determine the normal lines, and 
involved constants of these and of the corresponding 
curves, let us now consider two sets of the éxperi- 
mental trials of the twin-screw vessel Iris, and from 
the Admiralty Tables of trials, Nos. (6) to (9) and 
Nos. (14) to (17); by a like process, it is easy to 
deduce the equations of the power and revolution 
curves as follows: 

H.M.S. “ Iris.”’ 


, En. = 21.46 V log.—! .0707 V. 
(8) to) dy, = 5.58 V log? .0006-V.__ 
And, after alterations of the screw, changing 
into: 


(14) 


H.M.S. ‘ Iris.” 
Ew.=16.30 V log.—! .0750 V. 
Niw.= 4.28 V log.—*.0087 V. 

In Fig. 2 is drawn the normal lines corresponding 
to these curves, and upon which the actual trial 
values furnished by the Tables are denoted by the 
centres of the small circles. It will be seen at the 
highest speeds, in each case, the observation spots 
fall upon the lines with perfect regularity; at the 
lowest speeds slight aberrations are sometimes 
apparent, which are accounted for as residues of 
tidal and wind drift, not properly neutralised by 
taking the mean values of an up-and-down run as 
the mean speed ; or, it may be these are due to the 
beginning of a change in the circumstances of the 
vessel’s flotation and mode of displacing the water, 
in virtue of which these coefficients pass into very 
different yet definite values, In the present case it 
is likelier to be the former cause, which at compara- 
tively low speeds, with even moderate wind and 
tideway, is quite capable of producing marked aber- 
rations from the normal lines. It is believed the 
aberration from the power normal of the trial (9) 
is an illustration of this.* 

In the foregoing cases we have the same vessel tried 
under the same circumstances, draught, and trim, 
and it is to the specific alterations of her two-bladed 
twin propellers to. which we must look for an expla- 
nation of the marked alteration in the position and 
direction of the normal lines; changes which are 
equally indicated by the altered values of the con- 
stant coefficients of the equations. 

The alterations in the propellers are noted in the 


* The necessarily reduced scale at which Mr. Mansel’s 
diagrams have been engraved is too small to show this 


(14) to (17) 








aberration. 


Admiralty Tables, and are more fully described by 


Mr. Wright (engineer-in-chief) in his read 
before the mien of N ona Architects (see 
ENGINEERING, vol, xxvii., page 329). Briefly stated, 
by increasing the disc area by one-fourth, and the 
pitch by about one-sixth, there is a marked diminu- 
tion in the expenditure of power. The number of 
revolutions decrease in almost the same ratio, and 
these changes can be represented generally by 
taking the ratio of the members of the corresponding 
questions, thus : 

Er. 7641 —1 Nov. _ —l 

—AY: =.764 log. .0043 V, and—!Y= .7704]og. 0013. 

En. Nu. 

Or, to take a particular example, suppose V = 15 
knots, then we Dee ‘ ious 

Eny.=.8865 En. and Niy. = .8630 Nu. : 

that is to say, these changes at 15 knots reduced the 
expenditure of poate by 114 per cent,, and the 
Ng of revolutions of the propeller by 13} per 
cent. 

More simply still; at any speed, the distance 
between the normal lines, pa coe by the vertical 
scale, is the value of the logarithm of these ratios, 
and as is obvious with the power normal, the nearer 
the line is to the axis the greater is the efficiency, 
and the less the number of revolutions by the 
revolution normal, 

(To be continued.) 


MINERAL FUEL IN THE UNITED 
STATES.—No VIII. 
THE State OF PENNSYLVANIA, 

BErorE attempting to indicate the distribution of 
the numerous formations, we may glance briefl 
at their characteristics as they exist in Pennsyl- 
vania. 

The primal conglomerate (1) scarcely exists in the 
State, it is a heterogeneous mass of quartzose, 
felspathic, and other pebbles embedded in talco- 
silicious cement, It is the lowest formation of the 
series, containing no fossils; and although, as said, 
scarcely existing in Pennsylvania, it attains a thick. 
ness of 150 ft. in Virginia and Tennessee, 

The older primal slate (2) is of a brown and 
greenish grey colour, sandy in texture, and contain- 
ing much felspar and tale, It is apparently without 
fossils, and its thickness is difficult to estimate owing 
to its plications. In Virginia it reaches 1200 ft. 

The primal white sandstone Oy comeareees to 
the Potsdam sandstone of New York is a compact, 
fine-grained, white and yellowish, vitreous stone 
with specks of kaolin. It contains vegetable fossils 
crossing the beds perpendicularly, Its estimated 
thickness is 300 ft. 

The primal upper slate (4) is a talco-argillaceous 
slate, brown and green, and sometimes very soft 
and shaly. Its thickness reaches 700 ft. 

The auroral calcareous sandstone (5) is a coarse 
greystone with cavities containing of quartz 
and calcareous spar. It is found chiefly in the 
counties of Northampton, Centre, and Huntingdon, 
where it attains a thickness of 63 ft, 

The auroral magnesian limestone'(6) reaches an 
immense thickness of from 2500 ft. to 5000 ft. It 
corresponds with the Chazy and Black River lime- 
stones of New York, and is a light blue and bluish 
grey limestone, containing from 10 to 380 per cent. 
of carbonate of magnesia. In south-west Penn- 
sylvania it is associated with thick beds of chert. 
The matinal argillaceous limestone (7), or Trenton 
limestone, is dark blue and grey, soft and argil- 
laceous, and alternating near its upper limit with 
beds of blue calcareous shale, This formation is 
highly fossiliferous. In Northampton, Mifflin, and 
Centre counties, it ranges from 300 ft. to 550 ft. in 
thickness. 

The matinal black or Utica slate (8) is black or 
dark blue, contains many fossils, po is met with in 
Northampton County. It reaches 300 ft. to 400 ft. 
in thickness. 

The matinal shales (9), o Hudson river slates, com- 
prise shales and sandy slates with beds of ar us 
sandstone, and dark grey silicious conglomerate. 
It varies in character in different localities, in some 
places being bluish grey, and in others, as in Berks 
and Lebanon counties, it is red and reddish brown, 
stratified with yellow. In Centre County the esti- 
mated thickness is 1200 ft. 

The Levant grey sandstone, or Oneida conglome- 
rate (10), is a compact greenish grey sandstone, fre- 
quently stratified with thick beds of silicious 
conglomerate. It occurs among other places in 
Centre and Huntingdon counties, where the thick- 








ness ranges from 250 ft. to 400 ft. 
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CANDLISH AND NORRIS’S CONDENSER EXHAUSTING AND BOILER-FEEDING APPARATUS. 


(For Description, see Page 457.) 





































































































The Levant red sandstone (11) corresponds with 
the lowest member of the New York Medina sand- 
stone. It is asoft argillaceous red and brown sand- 
stone and shale, containing very few fossils. In 
Centresand Huntingdon counties; it varies from 
500 ft. to 700 ft. in thickness. 

The Levant white sandstone (12), corresponding 
with the three higher series of the Medina sand- 
stones, is white or light grey, fine grained, and very 
hard ; near its upper limits it is stratified with green 
shales and thin beds of grey and red sandstone. It 
is interesting to note that these upper beds are 
often covered with a network of impressions of large 
articulated marine plants, and yellow ferruginous 
specks abound in the lower beds. The thickness 
reaches 450 ft. 

The surgent lower slates (13), or lower green 
shale of the Clinton group of New York, consist 
chiefly of green and yellowish slates, which assume 
darker hues on exposure. These slates have but 
little calcareous matter, and are interspersed with 
thin sandy beds. The measured thickness of these 
rocks is 200 ft. 

The surgent iron sandstone deposits (14) alternate 
in red ferruginous sandstone, red argillaceous sand- 
stone, and green sandy slate. The iron ore beds 
occur in the red sandstone. On the Susquehanna 
the thickness is 80 ft. 

The surgent upper slate (15) is a green slate 
below, but yellow, claret-coloured, or brownish at 
the outcrop. It is interstratified with thin beds 
cea sandstone; the thickness exceeds 

50 ft. 

The surgent lower ore shale (16), or u green 
shale of the New York Clinton pba ~ oe green 
shale with thin layers of limestone, and containing 
bands of red fossiliferous iron ore. On the Juniata 
river this formation attains a thickness of 760 ft. 

The surgent ore sandstone (17) is a thin formation 
varying from 10 ft, to 30 ft. in thickness, and con- 

















sisting of a tough, grey, calcareous sandstone with 
thin partings of shale. 

The surgent upper ore shale (18), corresponding 
to the upper green shale of the New York Clinton 
group, is a much more important deposit. It alter- 
nates green and blue shales and slates, with thin 
beds of argillaceous and of pure limestone, and 
with occasional layers of calcareous sandstone. 
Towards the lower portions red fossiliferous iron ore 
is found. On the Juniata the thickness is 300 ft. 

The surgent red marl (19) of the New York 
Clinton group reaches a thickness of at least 350 ft. ; 
it consists of a red and slightly argillaceous shale. 

This completes the series of the Silurian as repre- 
sented in Pennsylvania, and we pass upwards to the 
Devonian, of which the lowest in the State is stated 
by Professor Rogers to be the scalent variegated 
marls (20), which are alternations of blue, green, 
and marly shales and fossiliferous limestone, the 
red shale prevailing near the bottom, ‘This forma- 
tion, which appears to attain a maximum thickness 
= - ft. on the Juniata, contains many characteristic 

ossils, 

The scalent grey marls (21), corresponding to the 
New York Onondaga group, reaches the great thick- 
ness on the Juniata of 800 ft., and consists of a 
mixture of ashy, greenish blue, and grey calcareous 
shales and marls, interspersed with beds of impure 
limestone. 

The scalent limestone (22) is a blue flaggy forma- 
tion, often highly magnesian, and suitable for the 
manufacture of hydraulic cement, On the Juniata 
its thickness is 250 ft. 

The pre-meridian limestone (23), or lower Helder- 
burg limestone of New York, varies in thickness 
from 50 ft, to 100 ft. The lower beds are argilla- 
ceous and flaggy, the middle ones shaly, while the 
pow limits are characterised by layers and nodules 
of chert. 

The meridian slate (24) is below, a dark grey and 































































































black slate, changing above to a grey and sandy 
calcareous rock. On the upper Juniata it is 170 ft. 
thick. 

The meridian sandstone (25), or Oriskany sand- 
stone of New York, is a coarse yellow calcareous 
sandstone, changing near the top into a fine grained 
quartzose conglomerate, and near the bottom toa 
coarse arenaceous limestone, containing mapy re- 
markable fossils. Its greatest measured thickness 
is 150 ft. s 

The meridian grits (26) (Canda, Galli and 
Scholaric grits of New York) comprise two 
members, the lower one a dark greenish argillaceous 
rock identified by the fossil of a peculiar plant 
resembling a cock’s tail. The upper member is 4 
calcareous grit. In New Jersey, north-east of the 
Delaware water gap, the thickness reaches 300 ft. 

The post-meridian limestone (27), or the Upper 
Helderburg or corniferous limestone of New York, 
is found in north-eastern Pennsylvania, assuming 
the character of a blue and sometimes sporty lime- 
stone, with bands and nodules of chert, The 
thickness reaches about 80 ft. 

The cadent black slate (28), corresponding to the 
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Marcellus slates of New York, is a black and highly 
bituminous slate, underlaid with a thin bed of 
argillaceous limestone and frequently covered by 
greenish grey sandy shales. In Huntingdon County 
the thickness reached is 250 ft. 

The cadent shales (29) also attain their maximum 
thickness of 600 ft. in Huntingdon County ; they are 
sandy argillaceous shales, ranging in colour from 
bluish grey to olive, and are interstratified occa- 
sionally with brown sandstone. 

The cadent eet black slate (30) is a brownish 
black slate, and is the lowest formation containing 
the fossils of carboniferous plants. In Huntingdon 
County the thickness is 300 ft. 

The vergent flags (31), or portage flags of New 
York, is a fine grained grey sandstone in thin layers, 
with thin partings of shale. This formation abounds 








(For Description, see Page 457.) 










































































in the fossil remains of marine plants. The thick- 
ness in Huntingdon County is 1700 ft. 

The vergent shales (32) are a combination of 
different coloured shales and grey and brown sand- 
stones, predominating towards the upper part. The 
thickness is 3200 ft. 

The ponent red sandstone (33) is a formation of 
enormous thickness made up of alternating red 
shales and red and grey argillaceous sandstones. It 
contains very few organic remains, though some of 
the fossils peculiar to the old red sandstone are 
found, amongst others the Holoptychras, the scales 
of which have been found over 1} in. broad. In its 
eastern outcrops this formation is 5000 ft. thick. 

The vespertine conglomerate and sandstone (34)are 
made up of white, grey, and yellow sandstone, alter- 
nating with coarse silicious conglomerates and dark 











@®) —~ 


blue and olive-coloured slates, containing frequent 
beds of black carbonaceous slate and thin seams of 
coal. The fossils found are fragments of coal plants. 
Near the Susquehanna the thickness is 2600 ft. 

This completes the Devonian series, and leads up 
to the carboniferous periods of paleozoic time. From 
the foregoing notes it will be seen that collectively 
these numerous stratifications have an enormous 
thickness, almost, or perhaps more, than five miles, 
and all these —_ have at different periods been 
subjected to violent convulsions from below, and, to 
a far less degree, to the denuding and disintegrating 
influences on the surface, so that while nearly all pre- 
serve their distinct characteristics, they are so 
broken and distorted as to render their classifica- 
tion difficult, and their localisation well-nigh im- 
possible. 
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JAPANESE METALLURGICAL 
PROCESSES.—No. VIII. 
By Epmunp F. Monpy, F.C.S. 


Tue Secara Works. 

‘Turse works are about 2} miles from, and 950 ft. 
atove the village of Nakajima, ‘The pathway, 
which is nothing more than a beaten track over 
protruding masses of rock, follows the course of a 
small mountain stream, and after awhile leads to 
the foot of a high and steep hill, on the top of 
which the mines and works are located. This hill, 
which is ascended by a narrow and winding path, is 
seen to be the end of one of the many spurs from 
the interior range of mountains, the valleys and the 
accompanying streams meeting at a short distance 
be ™~ y 

oth mines and works are small, and when visited, 
copper only was being smelted, ‘The processes con- 
sisted of : 


1. Sorting. j 
2. Stamping and dressing the poorer kinds. 
3. Roasting in kilns. 

4. Smelting for regulus, 

5. Roasting the regulus. 

6. Smelting for crude copper. 

Sorting. —The ore from the mine is taken directly 
to the sorting room, where it is sorted into three 
classes—good, bad, and refuse. The good portion 
is passed directly to the roasting kilns. The bad is 
stamped and dressed under water. The refuse is 
thrown away. 

Stamping, &c.—The bad portion of the ore, which 
consists of soft lumps, is next crushed to powder 
under stamps of the kind commonly used through- 
out Japan. It consists of a heavy wooden head 
faced with iron, and attached to a helve working 
about a fulcrum placed at a distance from the 
head of about one-third the length of the helve, 
which is from 6 ft. to 8 ft. long. The long arm 
of the lever or helve is depressed by the foot, thus 
raising the head, which is allowed to fall by its own 
weight through a height of about 2ft. (see Fig. 
13). The anvil is usually a large smooth boulder 
stone, or a block of stone roughly smoothened over 
on the surface. The weight of the head is increased 
by attaching a large stone to it. 














The ore thus 
hand in large shallow bowls, about 2}ft. in dia- 
meter, and 8in, deep. These bowls are either made 
of wood or closely plaited strips of bamboo. The 
washing is done over tanks of water, into which the 
bowl and its contents are frequently dipped, and 
much of the manipulation is done under the surface 


ounded is dressed under water by 


of the water, e refuse from this washing is 
thrown away, while the good portion is passed on to 
the roasting kilns. 

Roasting the Ore—The undressed and dressed ores 
are mixed together indiscriminately, and roasted in 
kilns for periods ranging from four to nine days. The 
kilns are very rude rectangular structures of stone, 
—— over with a mixture of fireclay and mud. 

ey are about 44 ft. long, 3 ft. wide, and 3 ft. deep. 
Air is supplied through two openings at the bottom 
of the long sides, which holes also serve for remov- 
ing the roasted ore. The fuel usdd is a mixture of 
wood and charcoal, which is pus in alternate layers 
with the ore. There is no regularity in this process, 
it being carried on simply until the fire is burnt 
out, much sulphurous acid gas is given off and 
sulphur crystallises on the upper layers, and when 
the ore is removed it is found to be very imperfectl 
roasted, thus while some parts have been rae § 
others have been scarcely acted u 
ore is next passed on to be smelted. 


mn. The roasted 


Smelting the Roasted Ore.—At these works there 
were two furnaces placed under a roughly built 
roof. The furnaces are of the usual description, viz., 
@ cavity in the floor surmounted by a 


ood and 








chimney. The dimensions were somewhat smaller 
to those seen before, viz. : 


ft. in. 
Long diamete an ai ie oe 1 4 
Short ... eee ase pid eo pop By 
Depth ... ES pe = 0 10 


The back part of the cavity is covered over with 
a fixed fireclay cover, leaving an opening of about 
9 in. between the front of the cover and the front 
of the cavity. The blast is supplied by two bellows 
of the ordinary box description, each worked by a 
woman; the nozzles of both unite and enter the 
furnace by one common aperture just beneath the 
cover, the blast is directed downward at a slight 
inclination. ‘The method of working is as follows: 
The prepared furnace is loosely filled with charcoal 
and a quantity of ore is piled upon it; upon this 
more charcoal and ore are thrown roughly mixed, 
forming a heap covering an area fully five or six 
times that of the furnace cavity. The bellows 
are now started gently at first, until the fire is fully 
ignited, after which they are worked vigorously 
by the women, who apparently keep time to the 
tune of a lively Japanese ditty. 

As the materials settle down in the furnace, that 
surrounding the sides, and which has therefore 
become heated to a greater or less extent, is pushed 
forward into the cavity, and brought under the in- 
fluence of thejblast. In twenty minutes from filling 
the furnace the cavity is full of a pasty, semi-fluid 
mass, which more or less chokes the blast. The 
fire is raked back, and the blast nozzle cleared, 
after which the whole of the materials forming the 
original heap round the furnace are returned, and the 
bellows again started. During this period a very 
large amount of sulphurous and carbonic oxide flame 
is given off all over the heap, which renders the 
atmosphere nearly suffocating from the amount of 
the former gas. ‘The fire is raked back at intervals 
to see how the — is proceeding, the only tools 
used being small shovels with long handles, and one 
or two small picks, these being small rods of iron 
bent at right angles, and inserted in long wooden 
handles, the bent end being brought to a point 
(see Fig. 14). In ten minutes more, that is, 
thirty minutes from the commencement of the 
operation, the loose large charcoal is raked back, 
and by a rapid and irregular manipulation of the 
bellows, assisted by the furnacemen working with 
one of the small shovels, a large quantity of small 
charcoal is blown from the surface, when the cavity 
is seen to be full of liquid matter, most of which 
is slag. This slag is next removed by the aid of a 
skimmer, formed by hammering one of the pointed 
ends of a pick into a piece of wood about 8 in. long 
and 2 in, square, the long axis of the wood being 
placed at right angles to the handle of the pick. ‘The 
slag is raked out of the cavity upon a bed of ashes 
and charcoal dust, previously wetted, where it is 
immediately quenched with water, and removed to 
the slag heap. 

The slag so obtained is a black, vesicular, glassy 
mass, apparently very free from regulus or metal. 
The vesicular character of this slag is due to its 
being quenched by water. The quantity appeared 
to be very considerable compared with that of the 
regulus and metal left in the furnace. The hot 
charcoal previously removed from the furnace is 
now returned, together with a fresh charge of char- 
coal and ore, which is worked off in a precisely 
similar manner to the last, the time occupied being 
as nearly as possible the same. 

The slag being removed the cavity is seen to be 
full of a liquid mass of regulus, the removal of 
which is then proceeded with by the aid of a sharp- 
pointed tool (one of the small picks before men- 
tioned) inserted into the liquid mass until a thin 
crust has formed over the surface, when the tool is 
raised with the crust adhering to it. This opera- 
tion is repeated until all the regulus is removed, 
when a cake of copper is found at the bottom, the 
weight of which varies with differant smeltings, and 
which occurs more as an accidental than an inten- 
tional product. At first the surface of the regulus 
is cooled by throwing water upon it, but asthe fur- 
nace cools down the crust forms with sufficient 
rapidity without the aid of water. 

The two smeltings usually occupy about 90 to 
110 minutes, including the removal of the materials 
in the furnace and the preparation to receive 
the charges for the next smelting. In the par- 
ticular smelting witnessed at these works the 
charging began at 7.50 a.m. and terminated at 
9.25 A.M., the produce being 26 thin cakes of regulus, 





weighing about 2500 momme or 2] lb., and a cake 
of copper weighing about 500 momme or 4¢ lb. 

The regulus, like most of that seen at the several 
works visited, had the appearance of English “blue 
metal,” in so far as re the amount of metallic 
copper disseminated through its mass ; in addition to 
this it contained also a large number of shots of 
copper, while the matrix had the appearance of a 
rich sulphide of copper. The following is an assay 
of this product : 


Per cent. 
Copper 73.8 
Tron... . toe oe me 3.0 
Sulphur oss a seb “a os ae 
Roasting the ulus.—The regulus produced in 


the last operation is next roasted in kilns similar to 
those used for roasting the ore, but smaller in 
capacity and cylindrical in form. The. roasting 
occupies about four to seven days, when completed 
the roasted material is ed on to the next stage. 

ing the Roasted Regulus.—This smelting is 
carried on in’one of the ore smelting furnaces, and 
is in the usual way. The products are a 
small quantity of regulus, and a mass of crude 
copper. ‘The regulus obtained from this smelting is 
removed in thin cakes as usual, and returned to the 
regulus roasting kilns. As soon as the regulus has 
been all removed the copper is taken off in discs or 
rosettes by a pointed iron tool in a precisely similar 
manner. The cooling of the mass of copper is 
hastened by throwing into it the lumps of copper 
obtained from the ore smelting, aud also by throwing 
water upon its surface. 
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Fie. 15. SmextiIne THE Roasted REGULUvs. 


There are altogether four smeltings similar to the 
above, either of ore or of regulus, performed in one 
furnace per day, work being commenced at 4 A.M. 
and finishing at noon, after which the furnace is re- 
paired : and allowed to dry ready for the next day’s 
work, 

The silver is separated from the copper by liqua- 
tion and cupellation in the usual manner, but neither 
of these processes were being worked at the time of 
our visit. 

After returning from the Segara mines, the journey 
eastward as far as Mochiana, 21 miles distant, was 
commenced, A walk of 8} miles along a moderately 
even track up the gently inclining bed of a valley, 
bounded on both sides by high mountains, and 
generally following the course of a small moun- 
tain stream, led to the village of Kamiakiumura, 
situated at an elevation of some 250ft. above 
Nakajima, Just beyond here we branched off the 
general course to the left up a gully to call at one 
of many mines for copper, lead, and silver reported 
to us on the way. ese, the Nakatenjo mines, lie 
about three miles up the mountains at an elevation of 
upwards of 1000 ft. above Kamiakiumura, and at the 
time of our visit were being but very Sony worked, 
in fact with the difficulties presented by their posi- 
tion it is a wonder indeed that they had not long 
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since, like many others in the locality, ceased work- 
ing altogether. The foregoing brief account will 
sufficiently show the nature of the work- carried 
on here. Some kilos for charcoal burning were 
observed in operation on the way up to the mines, 
which we intend noticing further on. 








CANDLISH AND NORRIS’S CONDENSER 
EXHAUSTER, 

One of the results of the investigations which have 
been made during the past few years to determine the 
causes of corrosion in marine boilers has been to show 
that the gases in solution in the feed water, and particu- 
larly free oxygen, have an important effect. Under 
these circumstances we have pleasure in directing atten- 
tion to a system of working which has been devised 
with a view of obtaining for marine boilers a supply of 
pure feed water free from dissolved gases. The system 
of working to which we refer is one patented by Messrs, 
Candlish and Norris, and it is being introduced by Mr. 
R. S, Candlish, of New Broad-street House, Alderman’s- 
walk, E.C. The system consists broadly in fitting to a 
surface condenser an air pump the sole duty of which 
shall be to remove air or vapours, while the water arising 
from the condensation of the steam is drawn direct from 
the condenser by the feed pump, the object being to 
secure for the boiler feed, water free from gases held in 
solution by the water. The system is a very promising 
one, and we hope on a future occasion to be able to give 
results of its performance in practice; meanwhile we 
propose to describe, by the aid of the engravings on 
page 454 of our present number, the arrangements which 
Messrs. Candlish and Norris have devised for carrying 
out their mode of working, 

When screw engines are specially designed with a view 
to applying this system, it is desirable that the condenser 
be placed rather higher than is now the practice of many 
engineers, and itis preferred to have the exhausting 
outlet central between the tubeplates with the bottom 
of the condenser sloped towards it in all directions ; this 
arrangement will allow ample space vertically and hori- 
zontally for pumps and attachments connected with the 
system, while it also lets the condenser be thoroughly 
drained of all water. 

The receptacle or vacuum chamber extending from the 
condenser outlet to the pumps may either be formed in 
one casting with the latter as shown in our engravings 
on page 454, or be separate with suitable connexions 
therewith as preferred. In the arrangement shown the 
air and feed pumps are worked in the usual manner by 
levers off the low-pressure cylinder crosshead, while the 
circulating and bilge pumps are worked off the high- 
pressure cylinder crosshead or by independent means. 

The vapours from the condenser are drawn into the 
air pump in a direct line along the upper portion of the 
vacuum chamber and part company with the water of 
condensation immediately on entering the chamber. 
The air pump having to deal solely with the vapours of 
the condenser, one on the plunger displacement prin- 
ciple working in water or oil is considered the most 
efficient, while a special arrangement of valve and valve 
action has been designed which allows a free and almost 
uninterrupted passage for the vapour and a sure and 
rapid opening and closing of the valve ports indepen- 
dently of the vacuum or pressure in the pump. The 
valve seat (see Figs. 1, 2 and 3) is simply an annular 
disc of brass held in position by the cover, havin 
34 radial ports that are divided eqnally into inlet an 
outlet ones by a rib cast ‘on the. under ‘side of the 
cover to eeparate the suction from ‘thé ‘delivery side of 
the pump. The valve is similar in shape to the seat 
with a cylindrical projection at centre which passes 
through the seat with stops on ‘its under side to suit 
indents at the top of the actuating sleeve. It has an 
équal number of radial ports, but so arranged that when 
the inlet ports are open the outlet ports will be 
closed, and vice versd. The weight of the valve is carried 
and any wear taken up by the-double nuts screwed on 
the central projection ; these work on the upper side of 
the valve seat and are enclosed by the cover. 

The sleeve by which the Valve-is-actuated is partially 
rotated by the plunger it encircles having two or more 
keys that fit and moye vertically in spiral,slots in the 

sleeve, the latter being prevented from rising or falling 
’ by means of the bolt at bettom. As the, indents come in 
contact with the stops only. within the last inch of the 
up or down travel of the plunger, the opening and closing; 
of the valve is almost instantaneous when the engines’ 
are quick running ones: ‘The liquid in the pump rises 
on the descent ‘of the planger to the under side of the 
yalve seat so that the vapour is fully discharged, while 
asa further security against leakage an india-rubber or 
leather valve may. be placed over. the delivery ports; 
this would also prevent the loss.of ,vacuum in the event 
of the engine stopping near the tep or bottom centre. 
The portion of the pump immediately under the’ valve 
seat is divided by radial ribs to counteract the-wash of 
the liquid when the vessel rolls or pitches. The exhausted 
vapour may be led overboard or up the funnel. 
e water on leaving the condenser falls in the forward 
portion of the vacuum chamber which contains a coarse 
coke filter supported on a grating near the bottom ; this 





retains all solid impurities, while oil or fatty matter of 
less specific gravity than water will float on the surface, 
and can be drawn off at intervals by a suitable e- 
ment. The water having passed through the filter and 
reached the bottom rises by the action of:the feed pumps 
between the partial division plates flowing over the after 
one into the after portion of the chamber, where it 
encounters on its passage to the pumps a coil supplied 
with steam from the jackets or boiler direct, the water 
condensed therein being caught in the chamber. A water 
level and temperature indicator is fixed to the side of 
this portion, which enables the engineer to keep the water 
at the requisite level, and at a degree of heat that will 
not impair the vacuum by evaporation. Views of a 
water level indicator which Messrs. Candlish and Norris 
have designed for this purpose are shown by Figs. 4 to 7 
on page 454. It consists of a glass tube closed at the top 
end, and provided at the bottom with an external ring or 
flange by means of which it can be attached to a brass 
fitting as shown in Figs. 4 and 5. Inside the glass tube 
is a metal tube, which extends upward nearly to the top 
of the glass tube, as shown in Fig. 4. The brass mount- 
ing at the bottom of the gauge is provided with a cock, 
the plug of which is provided with three passages, as 
showa in Fig. 5, one of ‘these passages (that on the left) 
placing the annular space in the glass tube in communi- 
cation with the water space in the vessel to which the 
gauge is attached, while the central passage places the 
internal tube in communication with a pipe (see Fig. 4), 
which is led up to the top of the vessel the contents of 
which are to be gauged. The third passage serves as a 
blow-through when the plug is turned a quarter round 
from the position in which it is shown in Fig. 5. This 
gauge is also intended for application to boilers, the 
single cock replacing the three used with ordinary gauges. 
The auxiliary feed water required to make up any loss 
should be introduced as a spray at the top of the 
condenser. Two cocks on the bottom of the chamber 
communicate with the fore and after feed pumps respec- 
tively, and it is essential that these pumps be placed as 
low as conveniently possible, so as to insure a head of 
water sufficient to lift the valves as the water must 
gravitate into them ; if preferred horizontal pumps may 
be used with slide or equilibrium valves—or the suction 
valve might be placed horizontally, and its weight 
earried on a central spindle and well guided. Of course, 
in this system no pet cocks are allowed, while air vessels 
must be abolished entirely, it being essential that the 
feed water comes in contact with no air whatever during 
its passage to the boiler, so if it be necessary to relieve 
the pump or pipes of concussion, springs on the pump 
rods or spring loaded pistons may be employed. Means 
must be taken to drive all air out of the boilers, engine, 
and apparatus as much as possible while raising steam. 
If it is desired to have provision for working on the 
jet condenser principle in the event of a breakdown to 
the circulating pump, Messrs. Candlish and Norris make 
special arrangement for this without interference with 
the general efficiency of the system, a somewhat larger 
displacement pump being, however, in this case required. 





HORIZONTAL ENGINE WITH COLLMANN 
VALVE GEAR. 

In describing an engine fitted with Herr Collmann’s 
valve gear upon a former occasion* we mentioned that 
the inventor of this gear proposed to modify it for work- 
ing at higher speeds, and to use a mechanism for lifting 
the steam valves similar to that which was then used for 
lifting the exhaust valves, but, placed under the control 
of the governor. The illustrations which we publish 
to-day (page 455) show in what shape this modification 
has been carriedout. They represent a condensing hori- 
zontal engine of. about 60 horse wer 
intended for a steel rail rolling mill, which was exhibited 
at Diisseldorf by its makers, the Duisburg Machine 
Works Company (late Bechem and Keetman), of which 
Herr Erdmann is the managing director. We have had 
occasion already to mention this engine, in connexion 
with the Disseldorf Exhibition,t noting particularly 
its extremely steady working under trial, when doing 
about 50 horse power on the brake and running at 93 
revolutions per minute... 

The engine has a cylinder of 15.75 in. diameter, and 
27.56in. stroke, and is intended to work at 100 revo- 
lutions per minute, which gives a piston speed of 460 ft., 
a very high speed for any kind of automatic valve gear, 
especially with lift valves. Its general arrangement is 
shown in the perspective view, which is taken from a 
photograph, It will be seen that marine guides and rod 
heads are used, and that a disc takes the place of a 
crank, The plummer-block bearings are. fitted with 
double adjustments, the brasses being made in four 
pieces, The cylinder overhangs entirely (the coanexion 
between it and the bedplate being shown in the section), 
and the air pump is worked at, the back below by gear 
from a prolongation of the piston rod, The four valves, 
placed Sulzer fashion above and below the cylinder, are 
worked from two egcentrics on a lay shaft driven from 
the crankshaft by, bevel gearing. The eccentric rod is 
jointed direct to the outer end of a long rocking lever, 





* See ENGINERING, vol. xxviii., p. 109, 
¢ Ibid., pp. 216 and 265 ante. 


(indicated) | The 


whose inner end is attached to the lower pin of the 
knuckle joint which is the characteristic of the Coll- 
mann gear. The upper pin of this joint is connected to 
a flat-topped idle lever, immediately over which lies the 
lever which actually lifts the valve. 

The centre pin of the knuckle joint is connected by a 
long link with a sliding sleeve upon a turned prolonga- 
tion of the eccentric rod, and one point in this link is 
caused to swing always about a fulcrum whose position 
is determined by the governor. As long as the position 
of this fulcrum is unaltered the cut-off occurs at some 
point determined by the proportions of the lever and 
the mean position of the sleeve upon the eccentric rod. 
It will be seen that the downward motion of the tric 
(from the position shown) tends directly to open the 
valve, but See the link connecting the 
sleeve with the knuckle) to lower or close it. The further 
up the sleeye is, the more motion it has, and the sooner 
does its motion balance that received direct from the 
main lever, and allow the valve to close. The connexion 
with br oe: a is such that as the balls rise the sleeve 
is pus up, and as they fall it is lowered, and in this 
way there is a completely automatic control of the cut- 
off. The different links are so proportioned that when 
in the position for opening one of the steam valves a 
change made by the governor in the position of the 
sleeye does not sensibly affect the knuckle joint. The 
lead, therefore, is practically constant. The speed at 
which the valves can open and close is determined by 
the form of the two upper levers as well as the relative 
lengths of the links, and is, therefore, quite under the 
control of the designer. The valves are closed by their 
own weight aided by a light re spring, which insures 
the upper lever remaining contact with the lower 
during the whole fall of the valve. 

The exhaust valves are worked by links attached to 
the under sides of the eccentric straps and through a pair 
of levers similarin principle to those employed for the 
steam valves. 

In.order to insure the tightness of the valves, Herr 
Collmann has always used a type of double-beat valves 
in which the two beats are parts of cones having a common 
vertex, and not parallel cones, as in the ordinary case. 
In the valves used in the engine before us the lower beat 
is made flat or nearly so, and here therefore the vertex 
of the upper cone becomes (as shown by the fine lines) a 
point in the plane of the lower beat. 

The form of gear now adopted is a considerable 
improvement on the form originally proposed by the 
inventor. In the Duisburg engine its erent parts 
were substantially made, as if they were intended to 
wear, and the absence of clicks or catches allowed the 
whole to run much more quietly than is usual with this 
type of gear. The general work about the engine was 
thoroughly substantial and good. 








Traut Trip or 8.8. AsBaNIUS.—This steamer went 
into the river from the Morpeth Dock, Birkenhead, for 
her trial trip on last, and among those on 
board were Mr. olt, owner, and Messrs. A. 
Crompton, Mr. Rae McKaig, 8. W. Wiles, F. B. Salmon, 
James Meek, Captain Russell, A. E. Garland, Captain 
Mardon, and others. The Aseanius then proceeded for- 
ward in sw re Coes which her a pe was " o 
os actory. The machinery wor smoot’ 
and the boiler ons of Cochran’s patent) supplied abund- 
ance of steam. The manner in which the vessel answered 
ber bei was magh 9 i ate apd ne. apes intended for 
navigating very mous Ww ‘ point is great 
importance. Aseanius was built and engined by Mesgrs. 
Cochran and Co., of Birkenhead, and is intended to sail 
for Penang next week, ; 





NorTHEEN PacrFic RAILROAD AND THE MissouR!I.— 
crossing of the Missouri at Bismarck is effected by the 

Northern Pacific Railroad os om transfer boat 

for the company at a-costof 27, » and constructed 

to carry six cars, It does its work The 


t 
river is about 2700 ft. wide, 





on a track laid on piles driven 
With the extension of the line into Montana, it 
thereshould be a reliable crossing. Mr. G. 8. 
was employed to report, in connexion with General Ander- 


son, the engineer-in-chief of the , upon the whole 
a. ee te ie teh atetion el river, 
to a great extent, is composed of silt and \ a 
material making the construction of a which was 


at first seriously considered, a matter of great uncertainty, 
unless at exoutatve cost, and the idea of attempting pars te 
work was abandoned. Mr. Morrison and General Anderson 








in their rts find the trne solution of the ‘crossing in a 
high bridge, plans and estimates for which have toad com: 
pleted. e is first to narrow the channel of 
the river to 1200 ft. by a dyke on the west side and make the 
bridge of three of 400 ft. each. -The cost of the dyke 
is estimated at 25,000 dols., and, if practicable, it is to be 
built in. the season of low water this , apnea, With the 
bebter channel made by. hye, Ame $08. ge will not be so 
immediately necessary. gth of the bridge and its 





Ha haat io vt yee] three oe pn ws w 1" cost, 
inclading the ¢ and approaches, an erest during 
construction, is estimated at 800,000 dols. 
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POWER PRESS WITH ELASTIC BED. 


CONSTRUOTED BY MESSRS. THOMSON, STERNE, AND COMPANY, ENGINEERS, GLASGOW. 


We illustrate above a new arrangement of power 
ress patented, and now being constructed by Messrs. 
Thomson, Sterne and Oo., of Glasgow. ‘The press con- 
sists of the usual base and top plates, and columns, 
constructed to take in the necessary heights and widths, 
as in other presses, while the pressure is applied by 
means of the well-known combination of two pairs of 
toggle levers with a horizontal right and left screw 
spindle. The upper ends of the upper toggle levers are 
jointed to the top stationary head of the press, whilst 
the lower ends of the lower toggle levers force duwn the 
top platen on the substances or articles to be compressed 
when the screw spindle is turned in the direction to draw 
together or straighten the toggle levers. The upper 
platen is fixed to the bottom ends of two long frames, 
which fpass vertically through guide slots in the fixed 
head, and which have formed on their inner faces near 
each edye a series of sockets to receive trunnions on the 
bottom ends of the lower toggle levers. The platen and its 
followersare counterbalanced by means of ropes or chains 
passing over pulleys to counterweights, ahd the platen 
can be easily raised or lowered to set is imany position for 
starting a pressing operation accordiag to the depth of 
the substance or article placed beneath it, as the lower 
toggle levers can be made to engage with any of the 
sockets of the platen followers. Also after the platen 
has been forced down to the extent corresponding to 
one movement of the toggle levers, a rod may be passed 
through a hole in the fixed head and through the 
platen followers so as to hold the platen, whilst the 
toggle levers are screwed outwards and made to engage 
with a higher part of the followers. Then on the 
toggle levers being screwed inwards again, a further 
descent of the platen is obtained, and this process may 
be repeated as often as the vertical height of the press 
will admit of it. 
In order to prevent unequal action of the toggle 
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levers on the opposite sides, the internally screwed 
blocks to which the toggle levers are jointed have upper 
and lower links jointed to them, and the links at one 
side are jointed to those at the other side at middle posi- 
tions above and below the blocks and screw spindle. 
These middle points of the links are fitted to work in 
vertical guide grooves formed on the insides of the 
platen followers, and the arrangement is such as to pre- 
vent the screw spindle from deviating from its proper 
horizontal position. 

Instead of the bottom plate being stationary as in 
other toggle lever and other positive action presses, it is 
fitted with an elastic bed consisting of steel springs or 
Sterne’s patent junction rubber springs, or any other 
kind of spring. These springs are, as shown in Fig. 2, 
placed in the bed of the press and support a yielding 
platen. This elastic medium may either be in the bed of 
the press or in the head as found most suitable, and an 
index gauge like that on a spring balance can be fixed 
on the elastic bed that will serve to indicate the pressure 
actually being applied to the press, so that the operators 
can stop the action as soon as the pressure known to 
be sufficient for the purpose in view is attained. 

During the pressing operation the elastic bed prevents 
any sudden strains from taking an injurious effect. It 
also maintains the pressure almost to the full amount 
for a long time after the movement of the toggle levers 
has been stopped, notwithstanding the yielding or con- 
tracting of the substances or articles being pressed, 
whether such contraction be due to cooling or to the 
exudation of oil or other fluid, or to other causes. 

The press is fitted with a rope pulley on the screw 
shaft for the quick out-and-in motion of the levers, the 
hand rope being kept on the pulley by small rollers hung in 
a light frame swinging on the boss of the rope pulley, as 
shown in illustration; this prevents the hand-rope ever 
coming off and gives the rope a better grip on the pulley. 











On the other end of this screw is fixed a ratchet with 
pawl and long lever for putting on the heavy pressure 
on the press. The lower arms of the toggle joint are 
thrown out and in of gear by a simple arrangement which 
the operator works with one hand while with the other 
he can work the rope pulley. 

The press, as illustrated, has a lift of 5 ft., and the 
pressure of 150 per square inch can be executed by hand 
The arrangement of the elastic bed can, of course, 
be applied to any existing positive press. The arrange- 
ment promises to be an exceedingly useful one. 








AIR THERMOMETERS.* 
By D. WInsTAaNLEY. 

A THERMOMRTER which makes its indications in conse- 
quence of the dilation and contraction of a gas offers 
several advantages over one which depends on the volu- 
metric variations of a liquid. Gases under constant 
pressure expand considerably more than liquids do for the 
same elevation in their temperature. Hence, an air or 
gas thermometer having the same size of bulb and tube as 
one in which a liquid only is employed will have a more 
legible and open scale. Again, a given volume of a gas at 
the ordinary barometric tension of the air upon the level 
of the sea, when compared with an equal volume of a liquid 
body requires so utterly insignificant an amount of heat to 
elevate its temperature through a given e that a gas 
Wuisbs pends epon © ligell Se Be sapanstonsl cBosts. 
whic mds upon a liquid for . 
And Sudip, the vane equal manner in which gases are 
dilated under the influence of equal increments of as 


av point in favour of an air thermometer. 
consientiod Galileo, the air thermometer unfortunately 
gave i which were influenced by the barometric 


variations of ba Rag 0 om, .9 circumstance which . 
imited considerably its use application. y i 

ash dbihsal to eoncivust on insivomens which Heer, free 
* Paper read before the Physical Society. 
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from this defect. If we take an ordinary mercurial baro- 
meter, made after a certain well-known pattern, i.¢., with 
a bulb-shaped cistern surmounted by a neck into which we 
may insert a cork, and if as a matter of fact we do insert a 
po | obviously that barometer ceases to show the tension 

to the air enclosed 
e tension of this air 


of the outer air and is a barometer onl: 
within its bulbous cistern. But as 

will vary with its temperature, the height of the mercu 
column will vary therewith as well ; and that which was a 
barometer will, by the mere insertion of a cork, have 
become an air thermometer, the readings of which are 
uninfluenced by the barometric variations of the external 
air. There is of course no reason why the tube of such 
an instrument should be so little or so much as thirty odd 
inches long. Neither is it necessary that mercury should 
be’ the liquid used. Sulphuric acid, for instance, will 
answer just as well. It is not even needful that the liquid 
should be non-volatile at the temperatures to which the 
apparatus is exposed. The objection which exists to the 
employment of a volatile liquid in the ordinary baro- 
metric column does not here apply; for that res- 
sion which the vapour tends to produce in one limb 
it tends to produce in the other one as well, and 
so leaves the equilibrium of the liquid undisturbed 
and dependent only on the expansion and contraction of 
the “permanent” included air. It is merely needful 
then in this form of air thermometer that the gas enclosed 
shall be submitted to the definite pressure of an isolated 
barometric column, and we may employ what liquid and 
what length of tube we please. We may even construct 
a veritable air thermometer without a barometric column 
by resorting to some other means of obtaining the definite 
pressure we require: and to this end the author has 
employed a vacuous corrugated elastic box similar to those 
contained in aneroid barometers, but he has used it with the 





























springinside. This thermometer is shown in Fig.1. At 
Fig.2. Lg. 7. 
a Fig.3. 
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the bottom we have a rigid box with the elastic one 
enclosed. Both of course are sealed, and the elastic one is 
surrounded by the liquid which is to operate as an index, 
and which rises some distance up the tube in which the 
indications shall be made, and which tube is surmounted 
by a bulb of air. This air with a rise of temperature 
expands and forces down the substance of the liqui column 
into the space made for its reception by squeezing the 
elastic box, and with a fall of temperature the reverse of 
this takes place. The air thermometer which I first 
described (that with the isolated barometric column) can- 
not, in the shape in which I have described it, be regarded 
as having a convenient form, inasmuch as through the 
greater portion of its length the liquid will never move. 
Obviously the index of the barometric column will not 
reach the level of the liquid in the cistern until the air 
included has ceased its pressure and the rational zero is 
attained ; and the amount of which marks the 
between the freezing and the boiling points of water will 
have nearly three times as a space below, devoted for 
the greater part to readings which will very likely never be 
oserved. 

I find, however, a very convenient instrument may be 
produced if in its construction two liquids are employed as 
shown in Fig.2. There we have a me ial barometric 
column. Its cistern is connected with the bulb of air by a 
long and upright tube. A column of sulphuric acid rests 
upon the mercury within, and the summit of the barometic 
tube is considerably enlarged. The tube connecting the 
barometer cisternsjwith the bulb of air is comparatively 
narrow in its bore. In consequence of this arrangement 


the vertical amount of liquid motion is practically confined 
to the substance of the lighter columns, and is several 








times greater in extent than if one liquid only had been 
used. We are accordingly enabled in this way to make an 
air thermometer of which the index shall move over pretty 
near its total length for such natural chan in tempera- 
ture as we meet with in a given place. Such an instru- 
ment was constructed for me in Paris in 1878. It has 
hung in the Loan Collection of Scientific Instruments in 


rial | South Kensington Museum for something like a year, and 


the accuracy of its indications does not seem impaired. 
The desirability of using coloured sulphuric acid as the 
material of the lighter column will very likely be a matter 
for remark. I am aware that other experimentalists who 
have employed it in barometers have found a depression of 
the column has ensued, and a crystalline deposit has been 
left on the mercurial surface. [t is for me, however, to 
speak as I have found. Twelve months ago my instrument, 
when laid down flat, had a bubble of air in the upper 
rtion of the mercurial limb which had been purposel 
introduced, and was of obviously less volume than a pwn | 
= head. The instrument has never been reversed to 
oat it out, and the volume of this air is still capable of 
description as before. This thermometer is four feet or 
more in length, and the diameter of its index column 
(which is cylindrical), is the tenth of an inch or so. Its 
Fahrenheit degrees are represented by spaces of the third 
part of an inch, and it attains an exceedingly close approxi- 
mation to the actual temperature of the air in some few 
seconds time, whilst an alcohol thermometer moving an 
equal column through equal spaces for equal numbers of 
degrees, and with a bulb similar in shape but proportional 
in size, requires some hours to reach an eq close 
approximation to the temperature of the air. 

The air thermometers I have now described have depended 
for their indications on the movements of a liquid in a tube. 
I have, however, devised another in which the movement of 
the tube about the liquid is the method Iemploy. In this 
thermometer (Fig- 3) the barometric tube is circularly 
curved and mounted concentrically upon a wheel of brass, 
which is ~ pet a vertical position by a ‘‘ knife-edge’’ 
of hardened steel which passes through its geometric centre 
and rests on agate planes. Adjustments are provided by 
means of which the centre of gravity of this arrangement 
can be raised or lowered, and the mercurial column which is 
seen extending on the right is balanced by a weight which 
is seen depending on the left. The wholeis surmounted by 
the bulb of air, and the vacant space above the mercury upon 
the right is the Torricellian vacuum of the barometric 
column. Changes in temperature are shown by this ther- 
mometer in the varying angular positions of a needle pro- 
longed from one or other of the radii of the wheel and 
counterpoised by a piece of metalon the other side. When 
the centre of gravity of this system has been made 
coincident with the point on which it turns, the liquid, 
under changes of temperature, is almost absolutely motion- 
less, whilst the tube which holds it moves. By bringing 
the extremity of the needle into contact with a cylinder 
driven by clockwork at an even s we have a thermo- 
graph complete. Of course some delicate method of record- 
ing must be used, and I have hitherto adopted the smoked 
paper process so extensively employed in the observatories 
of eumee. I prefer to make _ records on the albumenised 
paper prepared for er sg a ic use, and for the sake of 
the beauty of the black to smoke it over the flame of a 
common tallow dip. I then fix the records by immersing, 
cylinder and all, in lac varnish diluted with methylated 
spirit. In this process there is not the slightest danger 
of injuring the results; and these, when several times 
re-varnished and mounted upon card and rolled, are doubt- 
less permanent, and are certainly incomparably more beau- 
tiful than any other tracings I have seen. 





PATENTS. 
To THE EDITOR OF ENGINEERING, 

Srr,—I am not either a patent agent or in any way 
connected with one, nor have I any wish to advertise 
myself at your expense, therefore, instead of in this letter 
giving my name and address and stating what business I 
follow, I write it anonymously, enclosing my card, however, 
for your information. 

But Sir, though not a patent agent, I have had a t 
deal to do with patents in one way or another, and there- 
fore claim to know something of the subject that is calling 
forth so many letters to you just now. 

Well then, Sir, to commence with, Iam satisfied that 
one of the greatest boons so far conferred upon those 
in in our industrial progress is the publication of 

our Illustrated Patent Record, and were this feature 
Sersleped by the Government Patent Office, as your corre- 
spondent, Mr. Edward Field, tells us was long since 
posed by Mr. Lloyd Wise, unquestionably we should 
ewe far fewer invalid patents, fewer ambiguous specifica- 
tions, fewer infringements, and less costly litigation than 
we get at present. ‘ : 

Believing, then, as I do, that the official publication (and 
this promptly) of illustrated abridgments with 
indices, &c., would be highly advantageous, I should be 
most willing to sign a petition in favour thereof. But, 
Sir, it cannot be denied that (as other correspondents have 
pointed ont) much more is urgently needed in the way of 
reform. Hence the question arises—and I w ask you 
to seriously consider it— whether you might have two peti- 
tions, viz., one for illustrated abridgments, better indices, 
publication of reports of patent law trials in the Com- 
missioner of Patents’ Journal, and better Patent Office 
accommodation rally, and another (which might be 
addressed to the ident of the Board of Trade) pra; 
for legislation in the direction of reduction of Governmen: 
fees, extension of term, payment by annuities, grace (sub- 
ject to heavy fines) for ment of fees, prevention of the 
sealing of patents out of order, and consequent frequent 
injustice to the earlier of two applicants, enlargement of 
claims (not to have retrospective effect) to’ cover matter 





that was new at dates of patents, and was contained in the 
sgeaiention, but not claimed; addition from time to time 
of improvements to an origi patent, as allowed in 
France, Belgium, Germany, Italy, &c., and though last by 
no means least, some severe retrictions as to the qualifica- 
tions which should entitle any one to dub himself ‘‘ patent 
agent,” a matter I urge forcibly, as some of the “ specifi- 
cations” I have seen by seanliod ‘patent agents’’ have 
— made me shudder out of pity for the unfortunate 
ents. 

These, then, are some of the Lyoeg that occur to me, as 
one who has seen a good deal of the way in which patent 
business is done. 

And now, with your permission, I will offer a word of 
advice to those patent agents of limited practice who may 
sincerely wish to aid the cause of reform. To them the 
question must naturally arise how they may most advan- 
tageously employ such time and energy as they are pre- 
pared to devote to. the cause. § ing generally, I 
should discountenance the writing of letters to the papers, 
especially in those cases where the writers feel it incumbent 
to mention in their letters that they are ‘‘ patent agents,’’ 
or to prefix such words as “ Patent Office” to their 
addresses. Such letters, however well intended, are liable, 
whether rightly or wrongly I need not stop to consider, to 
be regarded as advertisements. The names of the leadi 
practitioners are well known to the anthorities, and ind 
to most persons interested in the subject ; and, after all, the 
value of a man’s opinion depends on the extent and varied 
character of his practical experience. Now, as the only 
Government Patent Office for the United Kingdom is in 
London, and personal at ce there is required when 
filing documents, &c., as, moreover, the law officers who 
have to pass every application. for a patent, to hear every 
ti) ition en at notice, and to issue every warrant for 
i e nealing of eitore patent ; a also Sr oe 

or, who ear every 0} ion a’ sealing stage, 

and to seal ev patent, see the metropolis—it seems 
to me obvious that London is the only place in which a 
thorough and intimate knowledge of patent practice is 
attainable. A practitioner out of London may have learnt 
his business here, or may be well represented here, so as by 
deputy to transact the business instrusted to him in a 
thoroughly efficient manner ; but you might almost number 
on your fingers the names of those likely (by reason of 
their actual experience) to serious attention on 
the part of members of the Legislature. In confirmation 
of this it is only needful to refer to the Parliamentary Blue 
Books, where it will be found that not more than half a 
dozen patent agents (all London practitioners) were called 
before the last Select Committee. I commend these 
remarks to the consideration of P perry 4 who though 
not entitled to pass themselves off as authorities, neverthe- 
less have time and energy that may, if properly directed, 
be turned to good account. 


Yours troly, 
Anti-HumBua. 
P.S.—As Ireland, I agree with “D. H.” 
Whether we judge from the average number of patents 
applied for from there (not enough in all to keep a single 
patent agent | foing on @ large scale) or from the nature of 
many of the alleged inventions, or from the almost unique 
style of some of the specifications supposed to describe 
them, I doubt whether any one can seriously assert that he 
is entitled to a loud voice in the settlement of the patent 
question. 
London, November 15, 1880. 


To THE Eprror or ENGINEERING. 

S1z,—I regret ‘‘ D. H.’’ could not find it his interest to 
treat on a purely scientific subject without introducing what 
may be considered political considerations. 

s your correspondent has not given his name, I do not 
think it wise to say further than that he must be dull in 
having failed to see Mr. Field’s able letter advocating more 
ry f than I could the opinions which I advanced. 
“D. H.” would do well to study the tone of Mr. North- 
cott’s letter (from whose tion I dissented), expressing 
his pane at noting his statement confuted. 

If your correspondent will favour me with his real name 
and address, I will satisfy him he is in error as to his 
opinion respecting ‘‘ inventions coming from that unfortu- 
nate country whose present terrible condition is so likely 
to retard legislation in the real inventor’s interest,’’ 

Iam yours faithfully, 
J. ANGELO Fautz. 
Nassau-street, Dublin, and High Holborn, London, W.C., 
November 16, 1880, 





To THe Eprror oF ENGINEERING. 

S1z,—I am glad (and I am sure many others who wish 
for their country’s future welfare are equally so, for it is 
certainly a vital national question) to see by an extract, in 
the Times, from a letter from the secretary of the President 
of the Board of Trade, that so good a man of business as 
Mr. Chamberlain feels the vast national importance of a 
sound encouraging patent law, and that further, that his 

rsonal opinion goes strongly in favour of removing or 

ming’ the obstacles which now interfere with and 
discourage invention in this country. 

The extract is as follows : ‘‘I am desired to call your 
attention to the fact that he (Mr. Chamberlain) was not in 
a position to promise the amendment of the (Patent) Law, 
as the possibility of doing this depends upon the condition 
of public business, and upon the character and extent of 
the opposition with which the of the Government 
may be met in the House of Commons. Mr. Chamberlain 
hopes, however, that time may be found before long for 
the consideration of the subject, and as far as his 
opinion goes it is strongly in favour of removing or lessen- 
ing the obstacles which now interfere with and discourage 
invention in this country.’ 

Manufacturers complain of the want of business, and no 
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wonder ; owing to high wages and the arbitrary bearing 
of the artisan (who is now really much worse off than when 
receiving lower wages), work, unless it be a ee 
cannot be done in this country to pay ; consequently, orders 
go abroad ; but let the energy of the nation be stimulated 
by the ho of just reward, secu’ by a sound patent 
law, and things will soon right themselves. 
Your obedient servant, 


EDWARD FIELD. 
London, November 17, 1880. 


To THe Eprror or ENGINEERING. 

Sir,—I hope effect will be given to the suggestions lately 
thrown out by one of your correspondents that a working 
committee should be formed to prepare a petition to 
Government to spend some portion the large income 
derived from patentees in providing intelligible abridg- 
ments of patents as they are granted. I trust also that the 
same committee may be able to do something’ more, especially 
as it is said the President of the Board of Trade is in favour 
of a liberal amendment of the patent laws. In this hope I 
venture to draw attention to the following extracts : 


(1). From the Report dated 29th of September, 1864, of 
the Late Mr. Hindmarch, Q.C., one of the Royal Com- 
missioners appointed to inquire into the Working of the 
Law relating to Letters Patents for Inventions. 
“* Applications for patents and for leave to enter dis- 

claimers and memorandums of alteration as well as opposi- 

tions to such applications are generally conduc by 
persons called patent agents. Some patent agents are 
persons of skill and probity, but as every person who can 
obtain employment is at liberty to act as a patent agent, 
the consequence has been that grossly incompetent and 
fraudulent persons have acted as patent agents to the great 

Pe and injury of unwary inventors induced to employ 

them. 

“ Patent agents are not at present subject to the control 
of any court or other authority, and there are therefore 
no p> Amar means of 
gross incompetence. 





unishing them for malversation or 
e right of ms to act as patent 
agents without ae solicitors or officers of the 
Court of Chancery been too long established to be 
taken away, at all events so far as respects persons at pre- 
sent in practice. 

**T beg leave to recommend that the names of all the 
present patent agents should be registered in the office 
of the Commissioners of Patents, and that no person should 
hereafter be permitted to practice as a patent agent until 
examined by some competent authority ia order to ascertain 
his competency; that all persons so registered as patent 
agents should annually obtain certificates of their right to 
practise, and should be made liable to be punished for mis- 
Cy by the Lord Chancellor or the Master of the 
Ro i 


(2). From the Report dated May 8th, 1872, of the Select 
Committee on Letters Patent. 

** That the existing patent law of this country and its 
administration are in many respects defective, and require 
considerable improvement in the interests of the public, of 
manufacturers, and of inventors. 

‘** That the duties payable on patents should be so adjusted 
as to encourage inventors to the utmost to make known 
their inventions, and that their primary application should 
be to the purposes of a complete and well-organised record 
of industrial progress, and to an improved establishment 
for the conduct of patent business. 

** The facilities afforded to an intending patentee for 
ascertaining whether his invention is new are insufficient. 

** That the Commissioners be reinforced by the aspene. 
ment of competent persons of legal, scientific, and technical 
experience, whose time is not occupied with other engage- 
ments to such an extent as to prevent their giving full 
attention to such administration. 

‘** That this Committee are of opinion that there should 
be an assimilation in the law and practice in regard to 
inventions amongst the various civilised countries of the 
world and that Her Majesty’s Government be requested to 
inquire of foreign and colonial governments how far they 
are ready to concur in international arrang ts in relat 
thereto.’ 

I leave the above quotations to . for themselves, and 
would merely remark that, while I consider they are sug- 

tions in the right direction, I am not prepared to say 
it would be desirable to carry out in their entirety other 
suggestions contained in the Select Committee’s Report, 
which embraces a number of matters well deserving of 
reconsideration with a view to modification into a shape 
more generally acceptable. 
Your obedient servant, 


OHN MuRRAyY. 
7, Whiteball-place, London, 8.W., 
November 17, 1880. 


To THE EpiTor oF ENGINEERING. 

Srr,—It occurs to me if a committee be formed and a 
petition prepared, it might ask that the drawings accom- 
panying printed specifications should be such as to be 
understandable, and this without even the aid of a magni- 
fying glass, which one is now compelled to be provided 
with. Iam, &c., 








A Patent AGENT. 





To Tue Eprror oF ENGINEERING. ; 

Srr,—I observe that the suggestion contained in my 
letter to you some weeks ago has met with general 
approval, the only objection raised being, that I ask too 
little from the patent authorities. 

I still think, however, seeing the small results obtained 
so far (by going in fora great deal) that the fact of our 
asking so little, will render it ——- for the autho- 
rities to refuse our request. ince, however, so much 


and others to reform it altogether, I would suggest that 
the views of your correspondents would be best met by 
forming a committee, having two objects in view ; first, 
to prepare a petition asking simply for what may be con- 
sidered minor reforms, such as I indicated in my last, and 
possibly some of those named by Mr. Northcott; and, 
secondly, that the same committee consider the best course 
to be pursued in reference to future legislation on the 
** Patent Laws,’’ but the two matters should be kept dis- 
tinct. Yours truly. 
Rates H. TWeDDELL. 
14, Delahay-street, Westminster, S.W., Nov. 17, 1880. 
[We shall be happy to lend any assistance we can to the 
formation of the committee suggested by Mr. Tweddell, 
and other correspondents. Ed. E) 








SAFETY-HOOKS FOR COLLIERIES. 
To THE EpIToR OF ENGINEERING. 
Srr,—I know nothing of Wales and so cannot give any 
information about the number of overwinds that take place 
there, but I do know that Mr. Massey is correct. in saying 
that they are plentiful with us here in the North, and it is 
because Looks have made our winders careless, and I always 
thought so. We have dozens of cases wound up, and 
nobody knows about it, because there is very little danger 
done to anything except the e at the "teltem, and it 
would not matter very much if all the hooks wopld always 
catch, but they don’t, and I know of several es where 
men have been hurt and killed. Careful men and good 
ropes can be worked without any hooks or any of these 
safety things. 
I enclose my name and remain your obedient servant,' 


MECHANIC. 
Monkwearmouth, November 17, 1880. 


BOILER INSPECTION. 
To THe EpIToR oF ENGINEERING. 

Srr,—I note letter in your issue of November 12th, 
written in a somewhat sneering tone and signed “ Fair- 
play.”’ It is evidently the production of some one con- 
nected with the Steam Users’ Association, or dictated by 
some such person. 

The alias used is unsuitable for one who prefers to “‘ stab 
in the dark”’ instead of writing in his proper name, &c. 
I think it most unfair that any one who displays such moral 
cowardice as to resort to an alias should be permitted to 
criticise a letter}written by any one in his own name. Hence 
T usually decline to reply to anonymous communications. 
Persons too often make these a means to put forward mis- 
representations or garbled statements which they dare not 
do in their own name. 
fam unacquainted with most of the matters to which 
‘** Fairplay”’ (?) refers, but would remark that two para- 

pbs at least contain insinuations not supported by 
acts. Yours faithfully, 

Henry Hier, Chief Engineer and Manager. 
The National Boiler*Insurance Company, Limited, 
22, St. Ann’s-square, Manchester, November 15, 1880. 














THE ROYAL ALBERT DOCK. 

To THE EDITOR OF ENGINEERING. 
S1r,—Statements are being so persistently circulated as 
now to bear the appearance of malicious design that the 
Royal Albert Dock is about to be closed on account of per- 
colation or leakage. I am desired, therefore, to request the 
favour of your permitting me in your columns to say that 
these statements have no foundation, and that this com- 
pany’s engineer, Mr. Rendel, reports after careful observa- 
tion, that there is no perceptible percolation or leakage 
from this dock. It has proved a satisfactory work in every 
particular. 

I am, Sir, your obedient servant, 
B. H. MARTINDALE, 
General Manager. 
London and St. Katharine Docks Company, 
November 16, 1880. 


PUMPING ENGINES AT NIJNI-NOVGOROD. 
To THE EpiTorR OF ENGINEERING. 
Sr1r,—I notice in your issue of October 22 a description 
and illustrations of “‘ Pumping Engines at the Nijni- 
Novgorod Water Works.” aving all other details to a 
future communication, I think it right in some way to com- 
plete the report in your paper by statement of facts, which 
evidently are not known to its author, as their omission 
might induce into error. The engines described were not 
constructed by the Compagnie de Fives-Lille at Paris, and 
this to my great regret, but by Messrs. Chas. L. Carels 
Fréres at Gand, Belgium. These engines, after having 
been put up by this firm, have not been able to produce the 
work stipulated by contract, viz., to raise 300,000 vedros 
(=828,000 gallons) 420 ft. high in 24 hours, and have there- 
fore been rejected, and are now being replaced by others. 
Without entering into any discussion, I only beg to state 
that the pumps acted well, but that the engines were not 
able to develop the necessary horse' power, and con- 
sequently to produce the necessary number of revolutions, 
viz., 120. The condenser produced hardly any vacuum with 
the great valve as shown in your illustration. After this 
valve having been replaced by a fixed plate bearing a 
number of small india-rubber valves, the obtained vacuum 
was 23in. Throughout the trials the space between the 
cylinders could not be kept under a sufficient vacuum, and 
heat was developed to such extent as in one case to melt 
the anti-friction metal at the crankshaft bearings. The 
diameter of small cylinder was 400 mm. (15 75 in.), and not, 
as stated in the report, 17.3in. The dimensions of the 








engines were left to the discretion of the constructors. 
I remain, Sir, yours truly, 
GrorGe MALLIson, Jun. 


NOTES FROM THE NORTH. 
: GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a steady market 
on Thursday, with a good business at 52s. 2d. cash in eight 
days, and 51s. 10d. prompt cash. Atnoon, however, prices 
were a little better, buyers at 52s. 1d., and sellers at 
52s. 2d. cash. The market was considerably easier in the 
afternoon, and a fair business was transacted at 51s. 103d. 
to 51s. 74d. cash, also at 52s. to 51s. 9d. fourteen days, the 
close being buyers at 51s. 9d. cash and 51s. 11d. one month 
and sellers asking 1d. more perton. Friday’s market was 
very firm, and the quotations closed 44d. per ton over those 
of Thursday ; and on the week there was a gain of 1s. 1d. 
per ton. Iron changed hands in the morning at from 52s. 
to 52s. 1}d. cash, and at 52s. 2d. to 52s. 4d. one month, 
the close being buyers at 52s. cash and 52s. 3d. one month, 
and sellers 1d. over. In the afternoon from 52s. to 52s. 3d. 
cash, and from 52s. 3d. to 52s. 5d. one month were quoted. 
The closing prices were—buyers, 52s. 14d. cash aud 52s. 44d. 
one month, and sellers asking 1d. more. The market was 
very firm on Monday, and a further advance of 6d. per ton 
was gained over last week’s closing prices. In the course 
of the forenoon there were transactions at from 52s. 8d. to 
52s. 5d. cash, and from 52s. 10}d. to 52s. 7id. one month, 
and at the close there were buyers at 52s. 5d. cash and 
52s. 8d. one month, and sellers wanting 1d. more per ton. 
Quotations ranged in the afternoon from 52s. 5d. to 52s. 8d. 
cash and from 52s. 7d. to 52s. 10d. one month, and at the 
close there were buyers at the top prices, and sellers held 
out for ld. more per ton. Firmness was again the rule at 
yesterday’s market, and prices closed at an advance of 2d. 
per ton over those of the previous day. Business was done 
during the forenoon at from 52s. 9d. to 52s. 10d. cash, and 
from 52s. 11d. to 53s. 1d. one month, and there were buyers 
at the close offering 52s. 11d. cash and 53s, 1d. one month. 
The quotations in the afternoon ranged from 52s. 11d. 
down to 52s. 9d. cash and from 53s. 2d. down to 52s. 11d. 
one month, and the closing prices were 52s. 9d. cash and 
52s. 11d. one month for buyers, and sellers asking 
1d. per ton over. The market was steady this forenoon 
at 52s. 5d. cash, advancing to 52s. 74d.; from which it 
receded to 52s. 4}d., and the close was sellers at 52s. 7d. 
cash, and buyers ld. per ton less. At the opening in the 
afternoon 52s. 6d. cash was paid, and the price receded subsc- 
quently to 52s. 1}d. cash. Later on there were buyers at 
52s. 1}d. cash, and sellers at 52s.:.2}d. Daring the past week 
there has been a little more inquiry for pig iron on American 
account, but the actual orders have not been large. A 
number of lots were placed about the end of last week. 
Much encouragement has been given to holders by the 
business now started, as it is likely that it will be continued 
now that the excitement consequent on the Presidential 
election is at an end. In respect of the Continental or 
home trade there is no change to report; the latter, how- 
ever, continues to be very good. There has been a great 
increase in the local consumption during the past six 
months, and with the large shipbuilding contracts now in 
hands on the Clyde, and the steady development of trade, 
the future is looked upon with a considerable degree of 
hope. The production of pig iron continues to be very 
large, there being still 119 blast furnaces in active opera- 
tion as compared with 97 at the same time last year. 
Makers’ prices have been advanced 13. to 2s. per ton. 
Special brands are scarce in second hands, and dealers’ 
prices are close upon makers’ quotations. Last week’s 
shipments of pig iron amounted to 10,550 tons as against 
13,149 tons in the corresponding week of last year. The 
stock in Messrs. Connal and Co.’s public warrant stores at 
the end of last week stood at 477,816 tons, showing an 
increase for the week of 705 tons. 


Machinery and other Exports from Glasgow. —The 
forward shipments for Glasgow reported last week, included 
the following: Machinery, 25,0001.; sewing machines, 
97801. ; manufactured irons, castings, &c., 11,6701. There 
were also considerable imports of joists, bars, nails, cases 
of machinery, coils of wire rope, &c., from Antwerp and 
Gothenburg, 


Large Indian Contract.—Mr. T. C. Glover, of Mount 
Grange, Edinburgh, has just entered into a contract with 
the Indian Government to construct a heavy line of rail- 
way through the territory of the Begum of Bhophal, who 
is to furnish about half a million sterling towards it. The 
work will cost in all about three-quarters of a million. It 
may be remembered that the same gentleman was the con- 
tractor for the construction of the new docks at Bombay. 


The Proposed New Tay Bridge.—As already mentioned, 
the plan adopted for the restoration of the Tay Bridge 
involves the complete abandonment and removal of the 
existing viaduct. The structure to be substituted for the 
abandoned bridge will be erected a little higher up the 
river, and will carry a deuble line of rails. It is under- 
stood that the engineer has devised a remedy for the 
objection raised last year to the junction of the Newport 
Railway with the bridge line, and that the other recom- 
mendations of the Special Committee will be given effect to, 
so that all opposition to the Bill intended to be introduced 
next session may be avoided. Ths cost of the works will 
be very considerably greater than was anticipated in the 
application to Parliament made last session; but the 
arrangements contemplated are such as, it is believed, 
should remove all doubt as to the absolute stability of the 
new structure. 








New Soutu WetsH Rartwars.—The Great Southern 
Railway of New South Wales was opened on September 1, 
as far as , an extension from Wagga Wagga to 
Gerogery having been completed. There was no public 
demonstration. It is anticipated that by the end of this 
year the line will be completed as far as Albury, where 
there will be a break of only three miles in railway com- 








trouble has already been taken by many of us, some in 
endeavouring to get the present Act properly carried out, 


26, English Quay, St. Petersburg, Nov. 21/2; 1880. 


munication from Sydney to Melbourne. 
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THE FRIEDRICH WILHELMSHUTTE. 


Tue Friedrich Wilhelmshiitte, of which we give a 
general plan and other illustrations in our two-page en- 
graving this week, consists of the older portion of the 
works—comprising a small blast furnace with accessories, 
a foundry for loam and sand castings, and tubes and pipes, 
and a complete engineers’ workshop, the new blast fur- 
nace, and the new pipe foundry. The various divisions 
of the works are connected amongst themselves, and to 
the Rhenish and Bergisch-Markische Railway by lines 
of railway, and the works own a length of 3.73 miles of 
standard gauge line, worked by two locomotives built by 
Messrs. Krauss and Co. In our plan, Fig. 1, the bounda 
line of the works is indicated, and it will be noticed that 
two groups of workmen’s dwellings, one belonging to a 
limited building society, the other the property of the 
works, closely adjoin the works. 

The small blast furnace is now principally used for the 
production of rough castings, run direct from the 
furnace, such as plates, and other ordinary castings, 
while the new blast furnace plant produces exclusively 
foundry pig for the market and for own consumption at the 
works. Iron ore mines of considerable extent and lime- 
stone quarries supply good and cheap raw materials, and 
the principal production consists of foundry pig, of which 
a coarse-grained grey pig, which isin great demand, is 
produced for the market, while the less sought after 
quality of fine-grained pig is used at the works for cast- 
ing pipes, builders’ castings, and machinery. 

The new blast furnace plant, illustrated in Figs. 2 and 3, 
of our two-page engraving, was designed under the 
supervision of the director of the works, Mr. J. Schlink, 
by Mr. Carl Gidecke; Fig. 2 shows an elevation of the 
frontage on the River Ruhr, while Fig. 3 shows a corre- 
sponding plan. 

The trains arriving from the Rhenish and Bergisch- 
Markische Railway with raw materials are shunted on to 
the respective lines at the works, and are, after being 
weighed, distributed by the works locomotives to the 
different parts of the establishment. For unloading the 
iron ores and limestone, some elevated lines a aand b b, 
which join the main lines on embankments at an incline 
of 1:40, are provided ; these are carried on wooden 
structures supported by brickwork piers, and have a 
height up to rail level of 16 ft. above ground. The piers 
are placed at intervals of 24.5 ft. from centre to centre 
(see Fig, 2). As far as possible ores are unloaded on 
the high-level lines b6, close to the blast furnaces, to save 
intermediate transport, while part of the limestone is at 
once discharged on the platform at c, where the limestone 
breaker is placed, another part being discharged and 
broken up by hand labour, which latter method is still in 
favour, since the stonebreakers produce large per- 
centages of fine splinters and dust. Coal and coke 
enter the works on the line d d; washed coals are placed 
close to the hoists at e e, while those to be washed are 
unloaded near the elevators of the coal-washing plant 
at f 
The already washed coals at ¢ e are well mixed, charged 
into small trucks of 23 cubic feet contents, and by means 
of the steam hoists ee raised on to the bridge h, from 
whence they are conveyed to the coke ovenskk, The 
other coals, after going through the coal-washing appa- 
ratus at g,are collected in the tower i, which holds upwards 
of 4400 cubic feet, and the bottom of which is on a level 
with the bridge 7 leading to the coke ovens. This group 
of coke ovens, 80 together, are of the Coppé system, they 
are 29 ft. 6 in. long, 23 in. average width, and 5 ft. 53 in. 
high inside. The flues for combustible gases are arranged 
at the top of the ovens, a plan which it was necessary to 
adopt on account of the occasional high water level in the 
River Ruhr, which does not permit of any flues being 
placed below the general floor level. 

Each coke oven has three filling holes, and correspond- 
ing to the position of these three lines of rails are placed 
at the top of theovens. The usual charge of each oven 
is 4.7 tons, the usual time for coking 48 hours, and the 
quantity of coke obtained about 70 percent. Two small 
chimneys // are provided to the right of the ovens, and to 
these some of the latter may be connected should the 
draught to the main chimney at any time prove insuffi- 
cient. Over the tops of the ovens some rails are arranged 
for cranes to lift the doors, while two steam rams serve to 
discharge the coke, which is slaked- by means of water 
jets, then separated and charged into trucks containing 
580 lb., to be conveyed over the cast-iron plates n and 
the narrow gauge lines oo to the hoist, by which they 
are raised to the blast furnace mouths, 

The iron ores mixed in proper proportions in masses of 
about 300 tons between the narrow gauge lines g gare easily 
loaded into trucks, eight to one charge, and pass over the 
plated surface p p to the scales 7, and thence to the fur- 
nace hoist. The limestone reaches the scales r by way 
of the plates s s, and the narrow gauge linet. The total 
charge consisting of sixteen trucks of coke(4.2 tons), eight 
trucks of ore, and eight of limestone, passes along the plates 
uu, and the lines between the two furnaces and over 
chequered plates to the furnace hoist y. The latter has 
two cages capable of carrying four trucks at the time, and 
the hoist is worked by twin engines placed about 7 ft. 
above floor level at the foot of the hoist. The engines 
have cylinders 129 in. diameter and 18} in. stroke, geared 


Ty | charging arrangement. 





to. the rope drum of 8 ft. 3in, diameter by cogwheels 
in the proportion of 1 to 11. 

As will be seen from Fig. 2, the two blast furnaces 
with their eight Whitwell hot-blast stoves b' b! and the 
pig beds c' cl! are bullt on an elevation of 6 ft. 2 in. 
above the general floor level, partly for the purpose of 
placing the air flues below the surface, and partly to be 
able to load the pig direct into the trucks on the railway 
line. 

The blast furnaces are 65 ft. 7 in. high, 15 ft. 7 in. 
diameter at top, 7 [t. 104 in. at bottom, and 20 ft. 5 in. at 
largest diameter; each is fitted with seven tuyeres, while 
the place of the eighth is taken by Liirmann’s slag dis- 
The outside plate-iron casing 
and the furnace brick casing are carried on eight strong 
cast-iron columns of J-section. The plate-iron casing is 
made up of bent plates, framed in angle irons which are 
bolted together on the flanges, thus forming continuous 
rings round the furnace, while the vertical flanges break 
joint. Each of the nine rings consists of ten segments, 
but since the brick casing is held togetherindependently of 
this iron casing by iron hoops, the segments may, for 
the purpose of repairs, which, as will be seen hereafter, 
are rather frequent, be easily removed. Galleries sur- 
round the furnaces at convenient heights for easy access 
to all parts. The furnace gases pass through an iron pipe 
of 6 ft. 5 in. diameter, tapering down to 5 ft. 9} in., and 
reaching 9 ft. 10 in. down into the furnace. An iron 
cylinder 15 ft. 10} in. in diameter forms the seat for the 
charging cone, which is sealed by a water joint, and is 
lifted up for the purpose of charging by a small crane. 
Self-distributing cones such as Parry’s funnel, could not, 
it is found, be employed for the production of coarse- 
grained foundry pig, since the charges require very 
careful distribution. The gases pass through a down pipe 
6 ft. 3 in. in diameter, and two additional pipes of about 
3 ft. diameter to washing chambers, where part of the 
dust is deposited, and by means of valves with water 
seals all the furnace gas flues can be closed, so that gas 
explosions are made comparatively harmless. 

For each furnace four Whitwell blast-heating stoves are 
provided ; since they are, however, all independently con- 
nected to both the hot and cold mains, any of them may 
be used for either furnace. Each heating’ stove has an 
independent washing case near the foot, and each group 
of four are at the level of the main (see /', Figs. 2 and 3). 
The heating stoves are 28 ft. high, 22 ft. diameter outside, 
and have 10,000 square feet of heating surface, while the 
weight of firebrick in each is 350 tons. Each group of 
four have one common chimney of 130 ft. height and 
4 ft. 9 in. diameter at top; these chimneys are, however, 
found to be too small fur the most economic utilisation of 
the gases, and it is intended to increase the height of 
both the Whitwell stoves and the chimneys. 

The furnace gas pipes g' g' supplying the boilers pass 
between the engine and pump-house, and are lead into 
two washing tanks /' /', from whence the gases are con- 
veyed by means of two pipes fitted with water seal valves, 
dust collector, and air valve, to the furnaces of the 
boilers. Each one of the tubular boilers can be fired 
either by means of furnace gases, coke oven gases, or 
ordinary grate fire. The boiler foundations were origi- 
nally laid down for three groups of five tubular boilers 
each, two groups only 7 ¢, ten inall, were, however, fitted, 
two more Cornish boilers 7 complete the present arrange- 
ment. The tubular boilers have each an upper barrel 
6 ft. 5 in. in diameter, 12 ft. 54 in. in length, and con- 
taining 80 tubes 34 in. inside diameter, while below this 
there are two lower barrels each 19 ft. 8} in. long, and 
314 in. in diameter. The grates are placed below the 
latter, and each boiler has a total heating surface of 
1410 square feet. Large quantities of ashes which 
collect when the boilers are fired with furnace gases can 
be easily removed out of the tubes while at work, but 
although the boilers proved very successful for blast 
furnace gas firing, they do not give good results with 
coke oven gases; the reason is, that the flue area through 
the tubes is too small for the coke ovens, which do not 
get sufficient draught. The Lancashire boilers jj are 
each 29 ft. 7 in. long, and 6 ft. 63 in. indiameter, and have 
two flues 3lin. diameter each, there being 898 square 
feet of heating surface for each boiler. hese boilers 
are only arranged for coke gas firing, and after two others 
are fitted up the coke oven gases will be entirely used for 
these boilers, and the tubular boilers only for blast 
furnace gases. The steam pressure is 78lb. The boiler 
chimney is 98.5 ft. high, and 9 ft, 1lin. in diameter at 
top. 

There are two vertical triple blowing engines, k' k', 
having steam cylinders 31 in. blowing cylinders of 
5 ft. 53 in. in diameter, and 4 ft. 1} in. stroke. The 
engines generally work at from 20 to 30 revolutions. 

There are two pumping engines 2! U', and two feed 
pumps m? m? in the pump-house. The former draw the 
water from a well n! and force it into tanks of about 990 
cubic feet contents, placed on girders under the roof. 
The bottom of these tanks is 39 ft. above floor level of 
pump-house. From these tanks all parts of the works 
are supplied by water. The feed pumps draw water from 
two cylindrical feed-water heaters placed below the floor of 
pump-house. The furnace slag runs from the Liirmann 
closed breast over a slight bank into the channel con- 
veying the tuyere water away, where it is granulated and 





is carried away into the tanks o! o', from whence an 
elevator lifts the slag dust or gravel directly into rail- 
way trucks; a locomotive is set apart to replace the 
trucks as soon as filled, and haul the loaded trucks to 
the slag beds or deposits at present consisting of old 
worked-out shafts, Uitimately it is intended to fill up the 
old harbour shown in our plan, Fig 1. 

The same railway line which serves for the coke ovens 
and the granulated slag transport, is also used for con- 
veying the pig iron, for which reason it is placed close 
to and so much below the level of the pig beds, that the 
wheelbarrows can be run direct on to the wagon plat- 
form. A small wooden building p' p\ situated close 
to the scales r, contains rooms for the weighing clerk, 
the coke and ore carters, and the overseers. Several 
other small buildings at z' 2’ contain repairing shops, 
mess-rooms for the fnrnace men, &c. On reference to 
our plan, Fig. 3, it will be seen thatan extension of the 
works to four blast furnaces and 80 additional coke ovens, 
with necessary boilers, and a second engine-house, is 
provided for. 

The iron ores used contain generally about 4 per 
cent. red ironstone from Nassau, 15 per cent. brown 
ironstone, 20 per cent. of carbonate of iron, and 35 per 
cent. of bog ore. The pig iron never contains over 
0.9 per cent. of phosphorus, and 0.02 per cent. of 
sulphur. Taking the average of a long period the 
works produce 50 per cent. No. 1; 27 per cent., No. 2; 
and 28 per cent. No. 3 (pig), while the daily production 
of each furnace is about 52 tons ; it has, however, reached 
a maximum of 57.5 tons. It has, however, been found 
that a forced quantity production is detrimental to the 
quality, and fine grain pig is produced which is difficult 
to dispose of in the present market. 

The great difficulty experienced in the production of 
coarse-grained foundry pig is the very rapid destruction 
of the furnace lining by the gases. Mr. V. Limbor, the 
blast furnace manager, has investigated this subject 
considerably, and in a new furnace had seven water-cool- 
ing rings of 8 in. by 6in. built into the furnace lining, 
which system might probably with advantage be 
extended, and a series of horizontal rings connected 
by vertical tubes be inserted between the ring seams. 
The present arrangement of covering the whole furnace 
outside with iron plates, which are easily removed for 
repairs, is an excellent one, still an entirely independent 
inside and outside shaft, independently carried and with- 
out the iron sheathing would, it is considered, probably be 
still more advantageous, since it would allow perfect 
expansion in all directions. Such constructions are, of 
course, already in practical use. 

The new tube foundry, which forms the most interest- 
ing feature of the works under notice, was built in 
1873, up to which time tnbes had been cast since 1861 
according to the then common plan of moulding hori- 
zontally, placing the mould in a vertical position and 
running inthe metal. A general plan of the new foundry 
is shown in Fig. 4 of our two-page engraving, while 
Figs. 5 and 6 give cross sections of the building. Out- 
side, on the right at B, the cupolas are situated, while 
in the main building A A the moulding and casting 
take place. At C on the left are the core shops, D 
boilor, and E engine house, while in F the tubes are 
cleaned from adhering sand and tested on the hydraulic 
presses p. , 

The boiler-house contains two Dupuis tubular boilers 
with 573 square feet of heating surface. In the engine- 
house is placed a wall engine for driving a couple of 
Root’s blowers for the cupolas, a pair of coupled engines 
of 25 horse power for general rw urs an ordinary 
lifting pump, a feed pump, a coupled force pum> with 
accumulator, a ventilator for the drying ovens, and some 
special lathes for finishing the ends of tubes. - 

A system of narrow gauge lines connects all parts of 
the foundry, and facilitates the transport of the heavy 
tubes, and these lines join both the Rhenish and Bergisch- 
Markische Railway. Referring now to the foundry A, 
it will be noticed that the moulding boxes are arranged 
according to size in six rows; above each row is fitted a 
machine-worked travelling crane as shown in Fig. 5. The 
moulding boxes, Fig. 7, consist entirely of cast iron, 
whilea pattern of the exact dimensions of the outside of 
the pipe when finished is made of cast iron also, turned 
outside and provided at the bottom with a cone which 
fits accurately into a conical socket formed in the mould- 
ing box g. The space is filled with sand, carefully 
rammed down by from three to five men according to 
size of pipe, the men moving constantly round the box. 
After the pattern is withdrawn by means of the crane, 
the mould is painted over with graphite, and a coke fire 
on a small truck, see Fig. 7, is placed below the mould 
for the purpose of drying it. le all the moulds are 
being finished in this manner, the cores are manufac- 
tured in the core shop OC. Fig.8 represents a complete 
core in place, and it will be seen that it consists of a 
¢ast-iron tube having a large number of small holes on 
its circumference, and being turned cylindrical to full 
length except at the bottom, where it is turned down 
to a cone to fit the socket in the moulding box. At 
top and bottom the core has fixed in some cross arms, 
pins s and 7 centred and turned, and by means of these 
it is carried in the core lathes o, see Fig. 4. The cast-iron 
core is first tightly wound round with straw rope, and 
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over this a layer of clay and sand is placed and roughly 
turned to the shape of the core required. The whole 
is then placed in drying racks n, and a large sheet-iron 
box is then placed over a number of cores resting on 
one stand, and hot blast turned on beneath, by means of 
which the cores are dried. The cores are afterwards again 
taken to the lathe, and the process of turning completed ; 
blacklead is then painted over the whole, and the cores 
are again placed under the drying cover. 

The cores are now ready to be placed in the moulds, 
and since the cores fit exactly, an accurate space is left 
all round of the thickness required for the pipe. It will 
be noticed on reference to our illustration, Fig. 8, that a 
large head is left at the top of the socket, the line for cut- 
ting being atc y; this insures perfectly sound castings, 
and is greatly assisted by the mould being contracted at / 
so closely that the metal poured in at ¢ has to flow all round 
the rim at /, and leave any impurities in this rim before it 
can enter the mould. The iron used consists of fine grain 
pig produced at the works, the cupolas being carefully 
charged with this pig in proper proportions with coke and 
limestone. The molten iron runs into small casting ladles 
and is conveyed to the moulds or trucks running on the’ 
narrow gauge line. After the castings have sufficiently 
cooled down, the core is withdrawn, an easy operation, 
since the coating is all burned away leaving the iron 
core perfectly loose, and the tubes then enter the clean- 
ing shop, where, after being cleaned and dressed they 
are tested in the hydraulic press. For this purpose 
no hand or small pumps are employed, the pressure being 
derived from the accumulator in the machine shop, 80 
that no variation in pressure can be obtained by the 
workmen. All operations except the testing are done by 
piecework, and the tubes not paid for until they have 

ssed the press. The pipes are now finished on special 

athes at each end, and are then placed om the painting 
racks s erected above a furnace, where they are first 
heated, and the paint, or rather asphalte solution, is 
then rubbed into the hot tube with hand hair brushes ; 
this method being found far preferable to the ordinary 
mode of dipping in a hot solution, since the asphalte 
enters andl better into all the small blowholes and 
irregularities and prevents corrosion. 

The works are capable, under ordinary circumstances, 
of using each set of moulds twice in 24 hours, and if 
pressed and working with a double set of men three 
times, The production is, at present, about as follows : 


2in. to 2}in. pipes up to A. 
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can be produced per day, intermediate dimensions in 
proportion, and the works are capable in their present 
arrangement of turning out 30,000 tons of pipes of various 
diameters per year. In the new foundry all pipes of 
8 in, and above, and in length up to 13 ft., are cast, while 
smaller sizes are made in the old part of the works. At 
a meeting of the Verein Deutsche Ingenieure in 1873, a 
scale of dimensions for pipes for gas and water was 
agreed upon, and according to this scale the pipes are 
manufactured at the Friedrich Wilhelmshtitte. This scale 
we shall take an early opportunity of placing before our 
readers. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Market.—Yesterday, there was a 
large attendance on ’Change at Middlesbrough, and a fair 
amount of business was done. Messrs. Connal and Co., 
the warrant storekeepers, had in stock 113,986 tons, which 
was an increase of 1874 tons en the previous Tuesday. At 
Glasgow the warrant stock stood at 478,212 tons. For 
poo delivery, No. 3 was yesterday sold at Middlesbrough 
‘or 40s. per ton, and for delivery over the first quarter of 
next year 41s. per ton was paid. There was amore cheerful 
tone about the market. Althongh the shipping season is 
drawing to a close there is still a good deal of iron being 
expo! from the Tees. The total production of pig iron 
in this district is much larger than it has been for some 
time, but makers are not at all uneasy on this account, as 
the demand is good and prospects are better. 


The Finished Iron Trade.—All the works between the 
Tees and the Tyne are kept in fuil ration, and prices 
are firmer. Nominally the quotations are: Plates, 
6l. 12s. 6d. to 6/. 15s. per ton; bars, 51. 12s. 6d. to 
5l. 15s. ; and angles, 51. 12s. 6d. It is satisfactory to be 
able to state that ironfounders are again receiving orders. 
For cast-iron pipes and chairs there is a better demand. 
General castings are more in request. 


_ Engineering and Shipbwilding.—On all the northern 
rivers there is a great deal of work going on. The 
fay mene pe Spee peg and the shipyards have orders 
= —_ —_ will keep them occupied through the whole 


The Coal and Coke Trades.—For all kinds of fuel there 


is a stronger demand. coal is quoted 8s. to 8s 
per ton f.o.b. House coals 6d, than 
they were last week. saps — 
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We give above engravings of an ingenious and simple 
form of double-acting pump which has been patented by 
Messrs. Amos and Smith, of Hull, and of which they are 
the manufacturers, Our engravings show the construc- 
tion of this pump so clearly, that but little description 
will be required. The pump consists of two parallel 
cylinders, the lower end of the one and the upper end of 
the other communicating with the suction and delivery 
pipes respectively, while the upper end of the first 
cylinder communicates with the lower end of the second 
by @ passage formed in the cylinder casting as shown. 
Except for the communication afforded by this passage 
the two cylinders are shut off from each other by a parti- 
tion. Each cylinder is fitted with a bucket having a 
valve opening upwards, and these buckets are coupled to 
arms on a rocking shaft, the arrangement being such 
that one bucket falls when the other rises, and vice versd. 
The rocking shaft is packed by a cup leather, where it 
traverses the partition between the two cylinders, as shown 
in the sectional plan Fig. 2, while it passes out of the 
— casting through stuffing-boxes, and is fitted with 

and levers, or with arms driven by a crank and gear, 
according to the size of the pump and the purpose for which 
it is to be used, 

It will be seen that as the pump is worked, the capacity 
of the space enclosed between the two buckets is alter- 
nately enlarged and reduced, it being at its minimum 
when the parts are in the positions shown in Fig. 1. The 
two bucket valves thus act as suction and delivery valves 
respectively, while, moreover, as the left-hand bucket 


6d. | draws from the suction pipe during its rising stroke, and 


at the same time delivers through the other bucket, the 





right-hand bucket also delivering during its rising stroke, 
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and at the same time drawing through the left-hand 
bucket, the delivery is continuous, and the current of 
water being always in the same direction a high efficiency 
is attained. The valves and buckets, it will be noticed, 
are very readily accessible, and altogether the arrange- 
ment is an excellent one. 





GALLICIAN PeTroLeuM.—A Franco-Polish Company 
has been formed at Lemberg with the view of exploring 
Gallician petroleum wells upon the American system. The 
ae is stated to have a considerable capital at its dis- 


CLEVELAND STEEL Maxrne.—On Monday night Mr. 
Windsor Richards, the general manager of Bolckow, 
Vaughan, and Co.’s works, at Eston, and who has been 
so closely associated with the practical development of 
the basic process of dephosphorisation, delivered his pre- 
sidential address at the first meeting of the session of the 
Cleveland Institution of Engineers at Middlesbrough. In 
an able manner Mr. Richards. told the ators, of his first 
meeting Mr. Thomas, and of the struggles which there had 
been to develope the process, till at last he was now in & 
position after two years of hard work and heavy expendi- 
ture of money, to say that steel making from Cleveland 
iron at Bolekow, Vaughan, and Co.’s Eston Works, 
Middlesbrough, was a ical and commercial success. 
till improvements needed, and it is believed 


are 8 , 
that they will be effected. The complete victory of this 
new me’ of ing cheap steel will mark a new era in 


the iron trade of the world. At Bolckow, Vaughan, 
Co.’s there is now the largest output of steel rails in the 
rye The com % have plenty of orders in hand. 
At Middlesbrough Mr. 4 utler is doing a good business in 
the steel trade by the Siemens-Martin process. 
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INFORMATION AND INQUIRY Room now established at the 
new offices of this Journal. In this room are est gl the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineerin 
Trades, either for reference or distribution. A classi 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
pr’ = be indewed and placed under the care of an 
attendant. 
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OUR MINERAL RESOURCES. 

On the mineral resources of Great Britain much 
of its greatness is founded ; and it is of the utmost 
importance then that we should know how these 
resources are being utilised. The publication of the 


Mineral Statistics gives us that information—rather 
tardily—but in a reliable form ; and the volume that 
has been recently issued is not less reliable than its 
predecessors nor less full. In the introduction there 
is given a table showing the substantial agreement 
of the voluntary returns to the Mining Record 
Office of the output of coal with those compulsorily 
returned to the Inspectors of Mines. And there is 
also a table showing the railway movement of coal 
during the past year, which may be summarised by 
the statement given a little later. The total value of 
the minerals produced last year was 55,733,967/.—a 
fair average value when the declension in price is 
borne in mind. Taking the tables in order we find 
that of tin ore (block tin) 14,665 tons were returned 
from the mines and works of Cornwall and Devon 
—some 400 tons less than in the previous year, but 
of a higher value, owing to the heavy increase in 
price during the latter part of the year. Of copper 
ore, 51,032 tons were raised—three-fifths in Corn- 
wall, Devon being the only other large contributor 
to the output—and the total being 5000 tons less 
than in the previous year, Of lead ore, 66,000 tons 
were raised— 10,000 tons less than in the previous 
year—Wales, Durham, and Northumberland being 
the chief producing districts. Of zinc ores, 22,199 
tons were raised, the Isle of Man, Venbighshire, and 
Cornwall being the largest producers. Of pyrites, 
20,000 tons were produced—Ireland being the 
largest contributor. Of the miscellaneous minerals, 
it is only needful to say that 447 oz. of gold were 
raised, chiefly in Merionethshire ; as well as 27 tons 
of silver ore—from Cornwall, Coming to the iron 
ore produce, we find that the total yield of Bri- 
tish mines was 14,379,735 tons. Of this 5,130,849 
tons were obtained from coal measures—West Scot- 
land and North Staffordshire taking the lead in the 
production of this class of ore. Of that obtained 
from mines and workings not in the coal measures 
we have fuller details. As is well known the Cleve- 
land district takes the lead in the production of this 
class of ironstone—last year from 29 mines 4,750,000 
tons being raised. Next follows Cumberland with 
1,227,006 tons of its rich ores, Northamptonshire 
with 1,211,406 tons; Lancashire with 976,822 tons ; 
Lincolnshire with 695,326 tons ; Ireland with 155,833 
tons, and several other counties or districts, all 
yielding less than 100,000 tons each. The value 
varies — the rich hematite ores standing highest and 
those of Cleveland aboutthe lowestin the scale—the 
total value being 2,397,010/., to which is to be added 
that of the argillaceous and blackband ores obtained 
from the coal measures, giving a gross total value 
of ironstone raised in the kingdom of 4,962,434. 
There are tables showing the railway distribution of 
the ore, but these need not now be summarised, To 
the 14,379,735 tons of ore raised, there is to be 
added that of the burnt ore from cupreous pyrites 
—332,300 tons, and 1,085,045 tons imported, which 
give the total smelted of 15,797,080 tons of iron- 
stone. The bulk of the imports were from Bilbao 
—Cardiff, Newport, Newcastle, Middlesbrough, 

Sunderland, and other ports taking the bulk of these 
importations in quantities from 299,085 tons to 144 
tons. 

Appropriately this table is followed by one 
giving the amount of pig iron produced. There 
were 343 furnaces in blast in England, making 

4,374,526 tons of pig iron, 57 in blast in Scotland, 

producing 932,000 tons; and on the average of the 

year 963 in Wales yielding 688,811 tons, so that 

the total production of pig iron was 5,995,337 tons, 

a diminution from the quantity for the previous 

year. The average make per week of the furnaces 

in blast was also less, in England by 9 tons weekly, 

and in Wales by 23 tons weekly, whilst in Scotland 

there was an addition of two tons to the weekly 

average output of the furnaces over the whole 

of the year. Yorkshire has still the largest output, 

the North Riding yielding 1,210,091 tons from the 

70 furnaces in blast; Lancashire 631,343 tons from 

37 of its hematite smelting furnaces; Durham and 

Northumberland 557,255 tons from 33 furnaces; 

and Cumberland 531,638 tons from 27} furnaces, 

being the districts that follow that of Cleveland 

proper. In Wales, Glamorgan and Monmouth 

ield the chief part of the make; and in Scot- 

and, Lanarkshire and Ayrshire being the chief 

producers. During the bulk of the year the market 

rices for pig iron increased, the figures for the 

ast week of the year being in each case the highest. 

In the manufacture of the 6,000,000 tons of pig 

iron, 13,117,411 tons of coal were used, coke —e 








computed as coal in the return, Of the mills an 


these works including 5149 puddling furnaces, and 
846 rolling mills, and of that it is apparent that 
there had been a change for the better in the year, 
though in most of the districts there were still many 
mills not at work, There were 28 firms who were 
manufacturers of steel by the Siemens and Siemens- 
Martin processes, the most notable additions being 
the Consett Iron Company, and the West Cumber- 
land Iron and Steel Company, who were thus 
introducing that process to new districts. Seven 
firms are recorded as employing the Siemens 
regenerative gas furnace for melting steel in 
crucibles, whilst four others have regenerative gas 
heating furnaces. Finally there are now 27 works 
having Bessemer converters in Great Britain, the 
chief additions to the list being the Darlington Iron 
Company, and the Erimus Steel Works, by which 
the production of the Cleveland district is being 
enlarged. 

Coming to the coal returns we find a substantial 
agreement between those of the Mining Record 
Office and those under the Coal Mines Act to the 
inspectors. The number of collieries is returned 
as 3877, the output of the year at 134,008,228 
tons. The tendency in price seems to have been 
slightly upwards during the year. Northumberland 
and Durham are still the most productive, the yield 
from the 363 collieries in these counties being 
29,552,079 tons, the largest portion of which is 
directly and indirectly used in the iron trade of the 
north, and of the Furness and Cumberland districts, 
Cumberland and Westmoreland yield from 36 col- 
lieries 1,463,867 tons; Cheshire, 720,350 tous from 
26 collieries; Lancashire, 18,612,345 tons from 641 
collieries, Yorkshire, 16,030,944 tons from 528 
collieries ; Derby, Notts, Warwick, and Leicester, 
13,794,644 tons from 333 collieries ; South Stafford. 
shire and Worcestershire, 9,350.000 tons from 425 
collieries ; North Staffordshire, 4,025,535 tons from 
144 collieries; Shropshire, 854,386 tons from 62 
collieries ; and Gloucester and Somerset, 2,018,648 
tons from 140 collieries. From North Wales we 
have 2,219,682 tons from 105 collieries ; and from 
South Wales 13,126,397 tons from 3%5 collieries. 
East Scotland yields 11,500,567 tons from 312 col- 
lieries, and West Scotland 6,169,360 tons from 361 
collieries. Beyond the fact that 16,442,296 tons of 
coals, cinders, and patent fuel were exported to 
foreign countries, and that 10,058,811 tons were 
received into the metropolitan district, we have no 
general facts as to the use of the large quantity of 
coals produced in the kingdom. 

Of porcelain clay and china stone, fire and potter's 
clay, 519,744 tons were produced from Cornwall, 
Devon, and Dorset; and fireclay from many 
counties over 2,300,000 tons, Durham and North- 
umberland coal pits taking the lead. Of salt, 
2,558,368 tons were produced; of barytes 19,349 
tons; and of jet 6720 lb.; the last being the only 
return of jet that has been made for some time. It 
is not needful to give the small quantities of the 
miscellaneous minerals, for the above list indicates 
with tolerable fulness how largely we have been 
drawing on our mineral resources for some time. 
And it is probable, owing to the enlarged demand 
for iron that has been known during the present 
year, that the total output for that year will be 
proved to be even larger, If the full measure of 
ower that these minerals represent were used, the 
arge output might be looked on with satisfaction, 
but this is not yet the case though there has been 
progress in this direction of recent years, 


THE AMERICAN RAPID TELEGRAPH. 
At the recent meeting of the Society of Telegraph 
Engineers there was exhibited for the first time in 
Europe one of the new ‘‘ American rapid” or 
‘* electro-mechanical” telegraph instruments, the 
latest and most expeditious resuscitation of the 
original Bain system. 
The apparatus consists of a puncher for perforat- 
ing the message on astrip of-paper after the manner 
of Wheatstone’s automatic, The puncher is an 
elaborate apparatus very much larger than the small 
Wheatstone puncher, and the paper is punched by 
the operator sitting in front of a keyboard and 
playing upon a double row of keys like those of a 
iano. The work of punching can thus be per- 
formed with greater ease than with the Wheatstone 
uncher, if not with greater speed, and in America 
emale barre. pe ay are employed for the work. 
The punched paper is then passed through the trans- 
mitter, and the signal currents are sent by two 
pointed spring contacts dropping through the holes 








forges, it may be said that 314 works sent returns, 





in the paper on toja metal wheel or pulley, over 
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which the paper is rapidly whisked by turning a 
revolving handle. ‘The turning of this handle is 
therefore all that the operator requires to do in the 
act of sending a message. 

The distinguishing feature of the rapid telegraph, 
and the source of its high speed, is the absence of 
spaces between each signal current composing a 
letter. In the old system, as is well known, each 
signal current of a letter or “dot” and “dash,” is 
separated from its next neighbour by a space ; and, 
of course, much time is lost in transmitting these 
gaps. In the new system the spaces are avoided by 
causing the receiver to mark the successive signals 
of the letter at opposite sides of the axis of the 
moving paper. ‘Thus by the simple device of placing 
the signals in double file, the time lost in separating 
them by longitudinal spaces when placed in single 
file is saved, for the end of one signal may coincide 
in point of time with the beginning of the next, 
although the signals are rendered quite distinct by 
their side-by-side position. This arrangement will 
be best wadieateed br a reference to the following 
diagram, which represents a portion of a message as 
received with the corresponding punched slip 
‘beneath. 


0000 90 O0000 0 00 
0 090 ° 0000 
U Y 





The signals themselves are dots and dashes, the 
latter being shorter than is usually the custom, and 
the space between each two /efers is marked by a 
longer dash, 

he transmission of the signal currents is effected 
by employing two batteries, one having its copper 
pole to line, and the other its zinc pole. ‘he 
double row of holes in the punched paper transmit 
alternate currents from these two batteries into the 
line by means of the two spring points, which make 
contact with the metal pulley over which the paper 
passes whenever a perforation in the paper allows 
them todo so. For this purpose the pulley is made 
double, so that there is one point to each distinct 
half of the wheel. When it is known that each 
half of the wheel is connected to its own battery, 
and that both the points are connected to the line, 
the course of the current will be readily understood. 

The marking of the message is effected in the 
receiver by a modification of Bain’s electro-chemical 
process. The currents from the line to a pair 
of pointed steel styluses, which rest side by side 
upon a travelling slip of paper, which has been 
impregnated with a solution of equal parts of nitrate 
of ammonia and ferrocyanide of potassium. From 
these styluses they ages through the paper to a 
metal pulley beneath, and thence to earth. In 


os through the prepared paper, the currents 
ecompose the chemical solution with which it is 


moistened, and stain the track of the styluses with a 
succession of dots and dashes, the shorter currents 
marking dots, and the longer ones dashes. The 
blue stains are due to the formation of Prussian blue. 

The American — telegraph is the invention of 
Messrs. Theodore M. Foote, C. A. Randall, and 
Frank Anderson, and was first put into practical 
operation on the 19th July last between Boston 
and New York. The ordinary rate of working over 
this line, a distance of 250 miles, is 1000 words per 
minute, but the apparatus can readily work up to 
1800 words per minute. The American Rapid Tele- 
graph Company is succeeding so well with it that, 
though they began business so recently, they will 
soon possess their own lines from New York to 
Washington, Cincinnati, and Chicago. 

A practical trial of the apparatus has been made 
on some of the longer English lines by Mr. W. H. 
Preece ; but the induction which is so strong on our 
lines has reduced the speed of working considerably, 
and lengthened out the signals 2y its retarding 
effect. In fact it has not proved so rapid as the 
Wheatstone system now employed by the Govern- 
ment electricians, and in the mean time the use of 
the apparatus is in abeyance, On the American 
line there is little or no induction, owing to the 
fact that it has been as yet operated along a line 
carrying only one wire; but the inventors hope yet 
to improve its aenes on English lines, The appa- 
ratus shown at the Society of Telegraph Engineers 


has, we believe, been taken over to Paris, in order 


ELECTRIC LIGHTING IN THE CITY. 

On Tuesday last a meeting of the City Commis- 
sion of Sewers was held to consider the tenders 
submitted for lighting during one year three districts 
of the City, in answer to the applications made some 
time since. The offers from the representatives of 
four different systems were considered. The first 
district comprises Blackfriars Bridge, New Bridge- 
street, Ludgate Circus, Ludgate Hill, the north side 
of St. Paul’s Churchyard, and Cheapside as far as 
King-street. ‘The particulars of the tenders for this 
district were as follows: 
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The 29 Siemens lamps comprised 23 small ones of 
500 candle power each, and 6 large ones each of 
6000 candle power. The Committee recommended 
that the tender of the Anglo-American Electric 
Light Company (the Brush system) should be 
accepted. ‘The second district embraces Southwark 
Bridge, Queen Victoria-street, the lower part of 
(Queen-street, and Queen-street-place. The tenders 
considered for this district were as follows: 
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The 31 Siemens lights would consist of 26 small 
and five large lamps. It was recommended that 
the contract for this district should be given to 
the Electric and Magnetic Company (Jablochkoff 
system). 

The third district refers to London Bridge, the 
upper part of Queen-street, Cheapside, King-street, 
Guildhall Yard, the Poultry, Mansion House-street, 
the Royal Exchange, King William-street, and 
Adelaide-place. The tenders considered for this 
section were : 
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The Siemens’ lights will consist of 26 small and 
six large ones. ‘The lighting of this district was 
awarded to Messrs, Siemens Shecthent. Some idea 
of the different modes of installation proposed will 
be gathered from ‘the following particulars, The 
Anglo-American Light Company will fix their lamps 
on separate posts, not less than 13 ft. above the 
ground. Overhead wires will lead from the com- 
pany’s Victoria Works, Vine-street, Lambeth, 
where the power will be located, and then from 
post to post, overhead, except across the streets, 
when they will be carried underground. Messrs. 
Crompton and Co. suggested employing lamps 
capable of sliding up and down posts, or suspended 
across the streets, and to be lowered by cords and 
— Upon the bridges the lamps would have 

n carried on posts 35 ft. high. The Electric and 
Magnetic (Jablochkoff) Company will carry out 
the same system as on the Embankment, the wires 
being hung from lamp to lamp, and carried over the 
crossings, on high ts. Messra. Siemens Brothers 
will employ large lamps in clear glass globes, with 
umbrella-shaped reflectors, placed on posts 70 ft. or 
80 ft. high, and small lamps in partly or wholly 
frosted glass globes, on 20 ft. standards. The wires 





to try it on the Submarine Com ’s line f 
Paris to London. ompany’s line from 





will be laid underground, and the light-producing 
plant will consist of two 12-horse power semi-port- 


able engines, seven medium-sized dynamo-electric 
machines, and the alternate current machines, with 
their excitors. In making their report and recom- 
mendations, the Street Commitee stated that they 
had been guided not only by the prices given in the 
tenders, but by the effect produced with the different 
systems in actual operation, all of which they had 
seen. 





ENGINEERING EXHIBITION AT THE 
AGRICULTURAL HALL. 


Tue Engineering Exhibition, which was opened 
at the Agricultural Hall on Monday last, presented 
to the visitor on that day that incomplete and more 
or less woebegone appearance which seems to 
belong to all exhibitions, large or small, when first 
thrown open to the public. Exhibitors were still 
at work preparing their goods, or preparing the 
places for them, while the abundance of empty 
space was the reverse of lively or encouraging. 
Later on in the week, however, additional exhibits 
have arrived, as well as additional visitors, and the 
Hall has looked very much more cheerful than at 
first. The Exhibition is very unequal, and cannot, 
we fear, have been a success, certainly not such a 
success as some of the other recent shows in the 
same building. It contains a few thoroughly good 
exhibits, such as those of Messrs, Thomson, Sterne, 
and Co., Limited, Messrs. Moser and Sons, Messrs. 
Smith and Coventry, and Mr. Asquith, each in 
their particular line. But these, and numerous 
others of respectability and interest, are interspersed 
with bazaar stalls, whose connexion with engineer- 
ing is in no way intelligible to us. 


Prime Movers. 


The principal steam engine in the show is a 
10 horse power horizontal (cylinder 10.5 in. in dia- 
meter, and 16 in. stroke), exhibited by the Reading 
Iron Works Company, Limited. This engine is of 
the latest type adopted by its makers, and has been 
already illustrated by us.* It is a substantial and 
well-made engine, with good large wearing surfaces, 
anda neat directframe. The same firm exhibits also 
a small vertical engine and boiler of their usual type. 
Mr. E. S. Hindley, of Bourton, shows two of his 
well-known little horizontal engines and four small 
vertical engines mounted on low trucks, besides 
vertical boilers. These do not call for any special 
remark, 

Two or three of Hodson’s patent rotary engines 
are exhibited by Mr. Norman Earle. This is an 
engine of the type (originally due to Lord Dun- 
donald) in which the crankshaft passes right through 
the centre of the cylinder, and carries a piston 
which is caused to rotate directly by the steam 
pressure. The outer side of the piston remains 
in contact with the cylinder, while steam is kept 
(more or less) from passing round the inner side of 
it by a hinged flap valve, the edge of which lies 
against the piston. A separate valve (of the Corliss 
type), worked by an eccentric, cuts off the steam 
at a point equivalent to about half stroke. The 
cylinder is divided into two parts (in the direction 
of its length) by a cross diaphragm, and two pistons 
are used, one in each compartment, placed opposite 
each other, One cut-off valve is sufticient for both. 
If it be possible to keep the piston and flap valve of 
this engine even approximately tight, the contact 
being only along /ines, and not over surfaces, ordi- 
nary engineers must be very far left to themselves 
to take so much trouble with packing their pistons, 
and Mr. Hodson himself might surely have dispensed 
with the crankshaft gland and stuffing-box! There 
are no doubt some circumstances in which the high 
speed of this engine may make its use convenient, 
but we fear it wil bea terrible steam user by the time 
it is a few months old. 

The Bletchley Iron Works exhibit a small 8} in. 
engine, steam jacketted, fitted with a new arrange- 
ment of valve gear. The main valve is a horizontal 
cylindrical valve placed across and upon the top 
of the cylinder, and receiving a continuous rocking 
motion. Within this there is another cylinder which 
acts as a cut-off valve, this second valve being con- 
nected directly to the slide of a horizontal governor, 
arranged so that the action of the governor upon it 
automatically varies the cut-off. The arrangement 
is a very simple one; we believe that this is the first 
engine of this type which the Bletchley Company 
have made, and we hope shortly to be able to place 
particulars of it before our ers, 

Of motors other than steam engines the Otto and 











* ‘See ENGINEERING, page 44 ante. 
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the Bisschop gas engines are of course at work ; no 
exhibition would be complete without them, Wigzell 
and Pollit’s patent water engine appears to be 
neither more nor less than the original disc engine 
of Dakeyne revived, an engine more generally 
known (from the names of subsequent inventors) as 
the Davies or Bishop engine. It made some stir at 
the 1851 Exhibition, where it appeared as a steam 
engine (afterwards used in the 7imes office for a few 
years), and has been so often described and illus- 
trated that we are surprised to see it brought out now 
as something new. Messrs. Vernon and Ewens, of 
Cheltenham, also exhibit an example of Smith’s 
vertical tubular boiler. We illustrated and described 
this boiler on page 69 of our twenty-eighth volume, 
and we need only say here, therefore, that since that 
date the boilers constructed on this system appear 
to have been doing well. We may mention, by the 
way, that Messrs. Vernon and Ewens also exhibit 
some excellent examples of castings for sewers, such 
as sluices, valves, gulleys, manholes, &c. There 
is nothing particularly new in the patterns, but the 
designs are well chosen, 
Pumps. 

The Exhibition contains very little in the way of 
pumping machinery. The ‘‘ Waterwitch” steam 
pump shown by Messrs. Blundell Brothers, of West 
India Dock-road, has already proved itself very 
successful, The pump barrel (vertical) is made very 
long, and in it work four pistons (packed in the 
usual fashion) connected in pairs (the highest with 
the third and the second with the lowest), and 
driven so that when the one pair goes up the other 
goes down, and vice versd. In effect, the arrange- 
ment is equivalent to four double-acting pumps of 
the same diameter and stroke. A chamber extends 
the whole length of the barrel on each side of it; 
at the bottom of each chamber is a section, and at 
the top a delivery valve. The chambers communi- 
cate with the barrel, freely, by suitable ports. The 
four valves are all that are required, and they are 
arranged so as to be removable with very great 
ease. The pump is driven (by pinion and spur 
gearing) from a single cylinder driving a flywheel 
shaft on the top of the framing. 

Messrs. Hulme and Lund, in their “ noiseless” 
pump use the Cameron type of framing, in which 
the cylinders are at the top supported on four cast- 
iron columns, and the pumps are directly below them 
on the bedplate, the ram}head being a triangular 
frame which allows room for the swing of the con- 
necting rods. By using an air vessel on the suction 
side, and utilising two of the columns for air vessels 
on the discharge side, this pump was working very 
quietly under a water pressure as great as 120 lbs. 
per square inch when we saw it at work. Mr. 
George ‘Tanner's “‘ Phoenix” pump is of a familiar 
type; it is compact, and the different parts seem 
accessible. The pump cylinder is gun-metal. 


MACHINE TOOLS AND OTHER MACHINES. 

Messrs, Smith and Coventry, of Manchester, have 
a capital show of machines, some of which we hope 
to illustrate shortly, very similar to their exhibit at 
the Carlisle Show, which was noticed by us at the 
time.* The principal machine shown is a self-act- 
ing open-spindle capstan-rest chasing lathe. This 
machine is an exceedingly complete and well- 
arranged one, The capstan-rest carries five tools, 
which can be brought in turn into operation, while 
the chasing apparatus is fixed on the back of the 
saddle, and so arranged that it can be swung 
upwards out of the way when not required. A 
special feature of the machine is the construction of 
the nut engaging the saddle with the leading screw. 
By a simple adjustment this can be either thrown in 
gear or out of gear, or kept in gear by hand pressure 
in such a way that it springs free instantaneously 
when the hand is removed, a matter often of special 
importance in turning bolts, &c, The other machines 
shown by Messrs. Smith and Coventry are a 
universal milling machine embodying some special 
improvements, a twist drill grinder also containing 
the maker’s patented improvements, and a vertical 
drill to take in 26 in. diameter. All the machines 
show the neat design and admirable workmanship for 
which Messrs. Smith and Coventry are well known. 

Mr. William Asquith, of Halifax, shows a 
thoroughly well-made and substantial gap lathe, 
self-acting, sliding, screw-cutting, and surfacing, 
103 in. centre and 12 ft. bed. ‘The bed of this 
machine is made with a support under the gap, 
with a view to giving the whale greater strength 





* See ENGINEERING, page 56 ante. 





and stiffness. Mr. Asquith shows also a number of 
photographs illustrating his general work, which is 
of a high class. Messrs, Moser and Sons, High-street, 
Borough, also show a well-finished lathe. Their 
special exhibit in the way of tools, however, is a 
collection of bench drilling machines for working b 
hand. ‘These are very conveniently arranged Sith 
double speeds to the tool and two rates of feed (self- 
acting). Most of them have a revolving arm for 
carrying the work, one end of the arm having a 
table and the other a parallel vice. Interesting to 
those concerned, also, is a complete set of tinman’s 
tools shown by the same firm, including swaging, 
circling, burring, bending, and wiring machines, 
punches, and shears, with all the necessary grooving, 
creasing, and other stakes, &c. 

Messrs. Thomson, Sterne, and Co., Limited, have 
a very considerable show of their speciatities, emery 
grinders, and tools of various type. The principal 
novelty shown by them is an emery planer, for the 
automatic grinding true of small work. ‘The work is 
held in aviceupon a table which moves backwards and 
forwards (maximum stroke 16 in.) under the wheel, 
while the latter has a constant slow feed across the 
work from side to side. ‘The wheel is fed down on 
the work by hand, the other motions being auto- 
matic and very neatly schemed out, The Slack 
Emery Wheel and Machine Company, Limited, 
also exhibit several emery tool and other grinders, 
among them one with a face ring of emery as well as 
the wheel, and one with six stones (one a face) of 
different sizes on one spindle, for the use of pattern 
makers and joiners. 

Among the smaller machine tools two may be 
mentioned, One is Naish’s ‘‘ Rapid” self-acting 
drill, shown by Messrs. S. and E. Ransome, of 
Essex-street, Strand. The drill spindle is driven by 
bevel wheels in the usual way, the feeding nut, 
however, being made as a large disc, the under side 
of which runs in contact with a friction wheel at 
right angles to it upon the horizontal driving spindle. 
The wheel can be moved along the spindle 
at will, and so made to work on a larger or smaller 
diameter of the disc. If it be set so that 
it runs on a diameter of the disc exactly equal to its 
own, the disc (and, therefore, the nut) is caused to 
rotate at the same speed as the spindle, and in the 
same direction, so that there is no feed. By bring- 
ing the friction wheel outwards or inwards the drill is 
fed downwards or withdrawn, as the case may be, at 
any required speed. The arrangement is very simple, 
and appears to be efficient, Mr, John Bateman (of 
Holborn and the Strand), besides a great collection 
of models which do not concern us, exhibits what is 
certainly an exceedingly cheap lathe which he calls 
the ‘“ Eclipse.” It has only the one head, with a short 
length of iron bed and a common tool rest, three 
speeds, a heavy flywheel (which, by the way, ought 
to be made to run much more truly than it does), 
and a hollow mandrel. Its support is a good 
substantial frame, Its workmanship is rough, of 
course, but for many lads its low price would cover 
a multitude of sins in this respect. 

Of wood-working tools there are not many of any 
importance. Mr, E. S. Hindley, of Bourton, has 
a convenient saw bench—a large table with circular 
saw (rising and falling spindle with auger attach- 
ment at end) and bandsaw with separate table 
framed with it. Messrs. Lusty and Co. (Holloway- 
road) show bandsaws both for hand and power, as 
well as a Harrison’s circular and vertical saw 
sharpener and gulleting machine, a piece of apparatus 
very conveniently arranged for its purpose. Mr. 
A. W. Clarke, of Leicester, exhibits a neat wood- 
laning machine with rotary cutters, and with the 
eeding side of the bed on a bevelled frame, so that 
it can be lowered below the other by an amount 
equal to the depth of the cut, an arrangement which 
has been somewhat long in making its way into 
general use. Messrs. R. J. Edwards and Co. 
(Curtain-road, E.C.) have some polishing machines 
on show, the principal one being an endless band 
machine for polishing brass and other such work by 
pressing it up against a flexible moving belt. 

Among the machines for general purposes we 
noticed Jordan’s patent pulverising machine, which 
seems from the samples shown to have been doing 
good work. It consists essentially of four two- 
bladed fans of peculiar shape, revolving beside each 
other in a casing in opposite directions. The 
material is fed in from the. top through a hopper, 
and discharges itself by centrifugal force through 
openings in the rim of the casing. The specimens 





of work done by the machine, from impalpable 
powder to large grained pebble, appear very good. 


*| ordinary 


Mr. Jordan also exhibits his patent hand-power 
rock drill, fortunately for the ears of visitors, how- 
ever, not at work. 

Woolnough and Dehnes’ patent moulding machine 
which is now being manufactured by Messrs. 
Samuelson and Co., of Banbury, we have already 
illustrated,* and therefore need say no more about 
it than that it seems to be a thoroughly practical and 
efficient machine. The Keats Machine Company 
exhibit several of their sewing machines for leather, 
which are all manufactured by Messrs, Greenwood 
and Batley, of Leeds. There was nothing, how- 
ever, in them to call for special notice as novel. The 
machines have been a long time successfully before 
the public. A number of weighing machines, similar 
to those exhibited by Messrs, David Hart and Co., 
of the City-road, at Carlisle,t are shown by the 
same firm. The special feature in their construction 
is that the knife edge bearings are made to lie 
alwaysin baths of oil, so that they may never be 
<g by dirt, &c., and (even partially) caused to 
stick, 

MATERIALS, 

Several firms send exhibits of materials in their 
more or less unworked state, but our space will 
only allow us to mention two or three. 

The Horse Power Horse Nail Company (Wands- 
worth-road), exhibit samples of the material which 
they are now using for horse nails and other pur- 
poses. It is a very soft ingot iron or ‘ mild steel” 
made in Siemens furnaces, and evidently, from the 
samples exhibited, possessing very high ductility. 
Some samples of wire of 0.004 in, diameter, e 
from it, are shown, and other twisted and bent 

ieces such as all frequenters of exhibitions are very 
amiliar with. Very special properties are claimed 
for this metal, which is obviously of very fine 
quality, According to some tests of it recently 
made by Mr. Kirkaldy, the tensile strength is 
22.6 tons per square inch, the reduction of area at 
point of fracture 59 per cent., and the elongation 
34.3 per cent. ona 10 in. length. The fracture was 
i The exhibits of the Horse Power Horse 
Nail Company are at the stand of Messrs. Moser 
and Son, where also are shown a number of samples 
of weldable and welded tool steel, as well as of 
ordinary materials, Messrs. Stenson and Co., of 
Northampton, show specimens of several of their 
well-known brands of bar iron. 

The Rustless and General Iron Company (Messrs, 

J. E. and §. Spencer), among their other manufac- 
tures, show a number of specimens of iron in various 
forms which has been subjected to Barff’s oxidation 
process, and is now considered to be entirely rust 
proof. We are glad to see that this process 
is making headway; there seems plenty of room 
for it as soon as people feel sure that the oxidised 
metal will really stand a considerable time in our 
atmosphere without either corrosion or wear. 
A novelty in the way of alloys is shown by Messrs. 
Thomson, Sterne, and Co., Limited, in a metal which 
they call ‘‘arguzoid,” and which is intended 
especially to supersede nickel plating. It can be 
cast as easily as brass, being solid metal it does not 
‘“‘ wear off,” it will take a very fine polish, and it 
tarnishes very little. There are many cases in which 
such a material may be very useful, and we shall 
probably hear more of it presently. 


MISCELLANEOUS EXHIBITS, 

The Hurricane Forge Works have produced a 
very handy little blowing apparatus, made either by 
itself or _. to their forge. The blower is an 

an, the blowing gear being an apparatus 
by which a lever imparts a rotary motion in alternate 
directions, by means of a leather strap, to a bush on 
a flywheel shaft, the bush being connected to the 
shaft by a clutch which drives in one direction only. 
On the backward stroke the shaft is carried on by the 
momentum of the flywheel. A capital and uniform 
blast is got by a small expenditure of power. 

Mr. A. C. Engert, the inventor of some apparatus 
for the improvement of the acoustical properties of 
buildings, which has been mentioned in our columns, 
shows a full-sized model of a patent apparatus for 
smoke prevention. It is essentially an ingenious 
arrangement of ehutters, by which, when the door 
of the fire is opened, a screen descends upon the 
fuel or the grate at some little distance inside, and 

revents any direct rush of cold air through the 
re, We have recently seen this apparatus in use 
and shall notice it further next week. 

Pellatt’s “ self-laying continuous tramway” seems 








* See ENGINEERING, vol. xxix., p. 355. 
+ See ante, page 56. 
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to be a revival of the old Boydell system a a 
somewhat lighter scale, and as applied to horse- 
drawn trucks instead of traction engines. An end- 
less chain of flat iron plates linked together passes 
over three guiding and carrying pulleys, and under 
the two wheels on each side. 

In Taylor's “ safety railway footboard” the doors 
of the carriages have rollers carried on a projectin 
bracket below them, which, when they are opened, 
push against and tilt over the footboard into a hori- 
zontal position, while when the door is closed the 
footboard rises up vertically against the carriage. 
The inventor appears to think that the passengers can 
only fall between the carriage and the platform in 
the act of getting in or out, and apparently fails to 
see that his system leaves absolutely open a space 
which is at present at least partly guarded, so that a 
carriage would really only be safe from the outside so 
long as the door was standing open. He also 
appears to be under the impression that all platforms 
are the same height, as well as that passengers 
would probably submit to be locked into the car- 
riages by the guard locking the footboard against the 
doors. 

Those interested in belting will find in addition to 
samples of leather and india-rubber belting some of 
the more recent forms of cotton belting on show. 
Messrs, Reddaway and Co. exhibit in this line, and 
the Patent Cotton Driving Band Company, Limited, 
also show a number of specimens, both of black 
and white cotton belting. 

Among the exhibitorsof ordinary tools of various 
kinds we must content ourselves with mentioning 
Messrs.John Moseley and Son, Mr. C. D. Monninger, 
Mr. George Buck, Mr. 8. A. Daniell, of Birmingham 
a very good collection of taps, dies, ratchet braces, 
&e.), Messrs. C. S. Mallett and Co., parallel vices, 
&e., and Messrs. S. and E. Ransome and Co., 
Weston’s, Bevell’s and other lifting gear, &c. 
Messrs, Proctor and Williams show wrought-iron 
‘* gap” pulleys, and the Reading Iron Works exhibit 
the well-known ‘ Universal” wrought-iron split 
pulleys, in addition to the other exhibit already 
mentioned. 





NOTES. 
ELEcrricity IN Paris. 

An international congress of electricians is to be 
held in the city of congresses next autumn. It has 
been arranged by the French Minister of Posts and 
Telegraphs, M. Cochery, and will be opened on 
September 15,188]. Prominent electricians of all 
nations will be invited to be present, and to add to 
the scientific attractions of the city an international 
exhibition of electrical apparatus will be held from 
August 1 to November 15. Judging from the 
admirable manner in which the electrical section of 
the late Paris Exhibition was conducted, we may 
expect a most interesting show next year. 


Tue Crry AND GuILDs or Lonpon InstiTvTE. 

This Institute has, we learn, secured from the 
Commissioners of the Exhibition of 1851, a plot of 
ground at South Kensington suitable for the erec- 
tion of a technical college. The ground, which has 
been granted to this Institute for 999 years at a 
nominal rental of 1s, per annum, has a frontage 
of 300 ft. anda depth of 110ft., this depth being 
capable of increase. Mr, Waterhouse will! be the 
architect of the new college, and the work is to 
be pushed on with at once, there being every 
prospect of the scheme receiving the most ample 
support from the City companies, and from the 
members of the Corporation. 


Tue Society or TeLegrarn ENGINEERS, 

Mr. Preece's forthcoming lecture on the photo- 
hone at this Society has been postponed until 
Jecember 8, owing to the commencement of legal 

proceedings by the Government against the Tele- 
phone companies. When the lecture does take 
place it will be a interesting, as Mr. Preece 
will be assi by Mr. Willonghby Smith, Mr. 
Robert Sabine, Professor W. G. Adams, and Pro- 
fessor Bell, who will all perform their original 
experiments, and personally illustrate in this manner 
the different steps in the development of the photo- 
phone. We may also add that the new president of 
the Society, and successor to Mr. Preece, is Pro- 
fessor George Carey Foster. 


Tue Ewprorers’ Liapiuity Act. 

There seems probability that efforts will be 
made by large employers’ to evade, as far as pos- 
sible, the provisions of the Act;which comes into 

tion at the commencement of next year. ‘The 


expressed their decision to refuse the offers made to 
the Miners’ National Union, of which they are 
members, by some of the employers, to contract 
themselves outside the Liability Act. They were 
offered thirty per cent. contribution towards the 
permanent injuries fund, but the miners state that 
they do not require monetary compensation, but 
improved regulations in the mines. Generally it 
appears that so soon as the new Act comes into 
operation, some of the leading colliery owners will 
cease to subscribe further to the injaries fund of 
their district. A similar feeling appears to exist 
both on the part of masters and men in Wigan 
and other districts, the men being decided in their 
opposition to the proposed contracting-out system. 
In Lancashire, however, in numerous cases the 
masters have shown a more generous feeling. It is 
stated that one of the largest railway companies in 
England proposes to enforce the contracting-out 
plan so as toavoid payment of compensation under 
the Act. 


Tue Oporto Bripce Competition, 

A short time since (vide e 218 ante) we 
announced that the Town Council of Oporto were 
prepared to receive designs and tenders for the con- 
struction of a road bridge over the Douro, this bridge 
having to carry two roadways at different levels, 
the lower roadway being 38 ft. 5in., and the upper 
196 ft. 10in, above mean water level. The condi- 
tions to be fulfilled with regard to this bridge are 
such as to give ample scope for originality of design, 
and the work is altogether one of unusual interest. 
Altogether ten firms have sent in tenders, and the 
amounts of the contracts were made public at Oporto 
on the 12th inst. They areasfollows: (1) Société 
des Constructions des Batignolles, Paris, 79,902. 
and 95,902/., two alternative designs being offered ; 
(2) Société Anonyme Internationale des Constructions 
et Enterprise de Travaux Publics de Braine-le- 
Comté, Belgium, 75,200/.; (3) Schneider et Cie., 
Creusét, 67,6007. ; (4) Andrew Handyside and Co., 
Derby, 81,200/.; (5) Alphonse Lecocq et Cie., 
Belgium, 74,000/.; (6) Société de Fives Lille, Paris, 
48,766l. 13s.; (7) John Dixon, London, 94,7772. ; 
(8) Gustave Eiffel, Paris, 70,4007.; (9) Société des 
Constructions et des Ateliers de Villebroeck, 
82,000/., and for a second design 99,200/. ; and (10) 
Cail et Cie., Paris, 61,078/. We hope shortly to be 
able to give particulars of the competitive designs. 


BorLer EXPLosioNn ON THE NorTH-EAsterN RalLway. 
On Friday last the boiler of a North-Eastern 
locomotive, No. 941, exploded while the engine 
was hauling a goods train between Fence Houses 
and Leamside. The driver and fireman were 
both injured, the latter seriously, and a good 
deal of damage was done to the permanent way. 
Up to the present time we are not in possesion of par- 
ticulars which will enable us to point out the cause 
of the explosion, but we understand that the matter 
is being carefully inquired into, and no doubt the 
facts will be available in due time. It is worthy of 
notice that the North-Eastern Railway Company 
have been uliarly unfortunate in the matter of 
locomotive boiler explosions, no less than fourteen 
such explosions having occurred on their line since 
1863, while ten of these have taken place during 
the past ten years. Inasmuch as the number of 
explosions of locomotive boilers on all other English 
and Scotch lines has only amounted to but eighteen 
during the same period, the failures on the North- 
Eastern are somewhat striking. We believe, how- 
ever, that the North-Eastern authorities are now 
fully alive to the exceptional position they hold in 
this matter, and that the cause of the recent explo- 
sion will be fully investigated. 
Tuermo-ELectTricity, 

Several months ago Herr Exner read a paper 
before the Academy of Sciences, Vienna, tending to 
prove that the current generated at a thermo- 
electric junction is due to chemical action between 
the gas in which the junction is immersed and the 
metals. This was a most important conclusion, and 
converse to existing opinions ; so that it was expe- 
dient to put it to the test. This has been done by 
Professor C. A. Young, of Princeton, New Jersey, 
who conducted experiments on the thermo-electric 
properties of a platinum and iron pair in vacuo, at 
the laboratory of Mr. Edison, Menlo Park. The 
pair was enclosed in a glass bulb exhausted to one- 
millionth of an atmosphere, and its ends were con- 
nected to a galvanometer. On placing the bulb in 
the sunlight, and alternately shading the external 


the conclusion of Herr Exner. Herr Exner has also 
recently promulgated his opinion that the electro- 
motive force generally supposed to be due to the 
mere contact of two dissimilar metals is really due 
to chemical action between the metals and the air 
or other gas surrounding them. He adduces many 
experiments of his own in support of this view ; but 
at the Physical Society, on N ovember 13, Professors 
Perry and Ayrton pointed out that his experimental 
results were at variance with the results of several 
ee omagge experimenters, such as Koplrausch, 
Hankner, and others, which agree among them. 
selves. 
Tue Natore oF “ Atrraction.” 

At the meeting of the Physical Society on Satur- 
day Mr. J. Macfarlane Gray was compelled for 
lack of time only to read a portion of his very remark. 
able paper ‘‘On the Thermodynamic Relations ot 
the Thermal and the Ergonal Constituents of Heat 
in Liquids, Vapours, and Gases.” The object of the 
paper is to establish oa the ratio of the specific 
heat of gases,.a corroboration of an ether pressure 
theory of attraction. He says that the ergonal heat 
between any two temperatures is the thermal equiva- 
lent of the external work done by adiabatic expan- 
sion from liquid at the higher temperature to 
liquid and vapour at the lower temperature. ‘The 
constant part of the specific heat of water on this 
showing comes out to be £=.9496. The paper is a 
very long and exhaustive one, giving the calcula- 
tions of the specific heats and steam pressures for 
H,O up to the critical temperature. The pressures 
so arrived at are, over the range of Regnault’s 
experiments, more in accordance with the experi- 
ments than are Regnault’s own calculations. It 
was remarked at the meeting by Professor Cotterill 
that such numerical agreement could not count for 
much in the corroboration of any theory of physics. 
He said that he had read the paper carefully and 
had come to the conclusion that Mr. Gray had been 
led away by a numerical coincidence, and further that 
the diagram introduced by Mr. Gray had been pub- 
lished before by Mr. Gibbs, but that Mr. Gray had 
no doubt extended its application. Our readers 
will be better able to judge of this matter when we 
publish the paper at full length. 


Tue St. GorHarD RalLway. 

The eighty-fourth monthly official report on the 
St. Gothard Tunnel works affords some interesting 
information as to the condition of this undertaking 
at the end of September last. From it we learn 
that as regards the main tunnel the enlarge- 
ment to the full size of the arch had been carried 
out, through the whole distance, with the exception 
of a length of 131 ft. while the entire excavation 
had been completed for a length of 30,260 ft. 
The masonry of the lining of the arch was also 
completed for a length of 42,830 ft., and that 
of the eastern and western sides for lengths of 
32,440 ft. and 30,931 ft. respectively. Moreover, 
the portion of the tunnel completely finished, with 
waterways, refuges, &c., reached §30,504 ft., or about 
two-thirds of the whole length. The heading for 
the curved entrance tunnel at the Airolo end has 
also been made for a length of 233 ft., only 46 ft. 
remaining to be pierced. During the month of 
September the number of men employed on the 
main tunnel averaged 3051, while the total value of 
the works executed up to the end of the month 
reached 49.835,545 francs, or nearly two millions 
sterling. The average temperature of the air in the 
central part of the tunnel averaged during the 
month 84.2 deg. Fahr., while the maximum 
temperature was 89 deg. The daily consumption 
of oil in the tunnel averaged 1274]b., and of 
dynamite 518 lb. As regards the railways which 
are being made in connexion with the main 
tunnel, there had been executed up to the end 
of September on the line between Immensee and 
Fluelen 62 per cent. of the earthworks and 59 per 
cent. of the masonry structures; on the length 
between Fluelen and Goschenen, 75 and 67 per cent. ; 
between Airolo and Biasca, 77 and 88 per cent. ; 
between Cadenazzo and Pirro, 67 and 73 per 
cent.; and between Giubiasco and Lugano, 63 and 
39 per cent. of the two classes of works respectively. 
Altogether in the five lengths of line named there 
had been finished an average of 72 per cent. of the 
earthworks and 67 per cent. of the masonry. Of 
the 49 tunnels on the lines of approach to the main 
tunnel the direction headings have been driven 
from end toend in the case of 34, there being 
included in this latter number all the tunnels on the 
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Immensee-Fluelen section, while in the Airolo- 
Biasca section the headings are pierced in eight 
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tunnels out of thirteen. The value of the works 
executed on the approach lines up to the end of 
September was, according to the prices paid to the 
contractors, 29,537,300 francs, or about 1,181,490/. 
During the month of September the average number 
of workmen employed on these approach lines was 
—_ of which number 6040 were engaged in the 
tunnels. 


CHARCOAL IRON IN THE UNITED StaTEs. 

The National Association of Charcoal Iron 
Workers, a new society intended to represent the 
interests of the charcoal iron industry of the United 
States, has recently held its first annual meeting at 
Harrisburg, under the presidency of Colonel Geo. 
B. Weistling, and in connexion with this meeting 
some very interesting statistical information has 
been compiled by the secretary, Mr. John Birkin- 
bine. From these data we find that in the year 
1810—which is the first year for which records are 
available—there were in the United States 153 
charcoal furnaces, 135 bloomaries, 330 forges, and 
34 rolling and slitting mills, the total output 
amounting to 53,908 gross tons of pig and 36,385 
tons of blooms, billets, and bars, It was not until 
1838 that the use of anthracite coal or of bituminous 
coal either raw or in the state of coke was made 
commercially successful in the United States, and 
in fact, the use of coal does not appear to have 
affected the charcoal furnaces materially until after 
1840, in which year the number of furnaces had 
risen to 804, producing 286,903 gross tons of pig, 
while in connexion with these furnaces there were 
795 forges, bloomaries, and rolling mills, Until 
1855 the quantity of iron made with charcoal in the 
United States continued to exceed that made with 
coal as fuel, but since that date the proportion of 
the total make which has been produced by the 
charcoal furnaces has rapidly decreased, although 
the yearly tonnage has been well maintained. Thus 
in 1865 there were 262,342 net tons of charcoal 
iron made, against 669,240 tons produced in other 
furnaces, while in 1870 the respective numbers were 
365,000 tons and 1,500,000 tons, and in 1873, 
577,620 tons and 2,290,658 tons, this year being 
marked by the maximum production of charcoal 
iron which has yet been reached. From 1873 to 
1878 there was a rapid fall in the production of 
charcoal iron, the amount made in the latter year 
being but 293,399 net tons, but last year there was 
a marked improvement, the output being 358,873 
tons, At the present time there are 260 charcoal 
furnaces in blast in the United States, these being 
distributed over twenty-two different states. The 
meetings of the National Association of Charcoal 
Iron Workers promise to evoke some very interest- 
ing information respecting the development of the 
oldest branch of iron industry, and we hope to have 
more to say respecting them. 


Nine Montus’ Rattway ACcIpDENts. 

During the nine months’ ending September 30, 
1880, there have been reported to the Board of 
Trade 1656 railway accidents, failures, and casual- 
ties, attended with loss of life to 800 persons, and 
injury to 2881 others; 185 animals were also run 
over and killed. Among the accidents there were 
91 collisions by which 24 persons were killed and 
490 injured; 56 trains left the rails from various 
causes; in four cases the locomotive boilers 
exploded; 10 bridges or viaducts failed ; couplings 
broke in four instances ; 34] axles, 880 tyres, 296 
rails, and one brake apparatus also failed during 
this period, Of the axles which gave way 155 were 
crank or driving, and 20 were leading or trailing 
locomotive axles; 18 were tender, one carriage, 133 
wagon and 14 salt van axles. All but 63 belonged 
to the railway companies. Of the 155 locomotive 
axles 114 were of iron (average mileage about 
170,000) and 41 steel (mileage 168,000). Of the 
296 broken rails 141 were of iron and 155 of steel. 
Of the 880 tyres 32 were engine, 35 tender, eight 
carriage, 24 van, and 78] wagon tyres; only 234 
belonged to railway companies. There were 717 of 
iron and 149 of steel, the remaining 14 not being 
specified ; 57 broke at rivet holes, 146 in the solid, 
1] at a weld, and 666 split longitudinally or bulged. 
On averaging the nine months’ fatal casualties the 
figures appear somewhat less alarming than at first 
sight; only 23 passengers have been killed and 680 
injured from accidents to trains, rolling stock, per- 
manent way, &c., 82 passengers having been killed 
from other causes, such as falling between carriages 
and platforms, crossing lines when a train was 
passing, alighting from a train in motion, &c, There 
were 373 contractors’ or companies’ servants killed, 








but only 20 from accidents to trains, rolling stock, 
&c., the remainder meeting their deaths from a 
host of miscellaneous mischances in and about the 
companies’ premises; 53 people were killed when 
passing over level crossings, 238 trespassers, inclu- 
ding 49 suicides, were killed ; and so were 31 persons 
who could not be conveniently classified. This, 
with the 2881 cases of injuries, many of which were 
doubtless almost worse than death, shows our rail- 
way system to be quite an important factor in 
swelling the death rate of the country, although 
relatively to the number of ge ag carried, the 
record is a very light one, while the great army of 
employés do not probably show a larger death rate 
than a similar number engaged in other occupations ; 
and less by far than those occupied in mining, 
fishing industries, &c. Compared with the same 
— in 1879 the casualties are, however, very 

eavy. No passengers were then killed from accidents 
to trains, rolling stock, or permanent way, and only 
53 from other causes; while employés also had a 
much easier time. Only the trespassers, suicides, 
and casuals remained approximately a constant 
quantity. 

RaILway ACCIDENTS. 

On the London and North-Western Railway, near 
Stafford, an accident occurred on the 4th Septem- 
ber by the failure of a coupling, which parted as 
the train started from the Newport kome signal, 
where it had been stopped, the side chains, commu- 
nication cord, and beaks chain also being fractured ; 
no damage was caused by this accident. 

Reports have recently been issued of various rail- 
way accidents by the Board of Trade. Amongst 
them is that of a collision upon the Glasgow and 
Paisley Joint Railway, which occurred at Penilee 
on the 8th September, caused by a down Caledo- 
nian express running, at about 40 miles an hour, 
into an up goods train from Hurlsford to Glasgow, 
and which was standing at the time on the down 
line. Five people were killed, and 40 injured, while 
both engines were much damaged, and rolling stock 
and permanent way suffered considerably. The 
immediate cause of the accident was a mistake made 
by the Penilee signalman, who through some con- 
fusion got the goods train on to the wrong line, and 
then signalled the passenger train forward. He 
had been at work single-handed for over ten hours, 
and Major Marindin strongly censures the company 
for working their signalmen on 12 hour shifts. But 
the driver of the passenger train saw the danger 
from 200 yards’ distance, only he had no means of 
stopping beyond three miserab!e hand brakes in the 
independent hands of three different people. Of 
course this accident could never have occurred had 
the most elementary means for securing safety been 
provided, 

On the 9th October a collision occurred on the 
Midland Railway, near Kibworth Station, between 
the down Pullman express and a mineral train 
standing behind it on the same line of rails. Some 
of the carriages were considerably damaged, and 
one passenger seriously and four slightly injured. 
This is that remarkable accident in which a steady 
reliable driver actually reversed his engine and tra- 
velled backwards for a considerable distance with- 
out knowing it, and until he was within thirty-seven 
yards from the mineral train, the driver of which 
had already seen the tail lights of the approaching 
express, and had pulled up just as the collision 
occurred. The express driver’s attention had been 
absorbed by the knocking of the big end of one of 
the connecting rods, and he had stopped his train, 
made an examination, and started again in the wrong 
direction, thinking, apparently, only of the state of 
the engine. As the express was fitted with a West- 
inghouse brake, the consequences of the collision 
were very trifling. On October 20th, upon the London 
and South-Western Railway, near Queen’s Road 
Junction, a train of empty carriages, ran into the tail 
of a goods’ train, injuring most of the company’s 
servants, but doing little damage to rolling stock or 
permanent way. The train was not fitted with con- 
tinuous brakes, the engine of the empty train was 
running tender first, the weather (it was early morn- 
ing) was extremely bad, and the men were sheltering 
themselves as far as possible, so that they did not 
see the train ahead, till (not having continuous 
brakes) they could not avert the collision. 





GzRMAN Rivers.—A memoir has been prepared by the 
German Government with reference to the improvement of 
the Spree and Havel, the Moselle, the with its 
affluents, the Deime and the Alle, and the Memel with its 
three arms at its mouth, the Russ, the Almath, andthe 
Gilge. The whole cost of the works contemplated is 311,8001. 





NOTES FROM THE SOUTH-WEST. 

New Tredegar.—Both the house and steam coal trade 
at this place continues very good, and also the coke trade 
atthe “big pit.’ The men are working > as 
there isa demand for this class of steam . Messrs. 
Smith and Lillott have commenced operations with a view 
of opening a new house coal ears: teva the Cefn Mehdir 
Farm. They are preparing the incline, and have begun to 
drive in a drift with a view of getting the Pontgwaith-yr- 
Hairn seam of coal, the same as is now wo at the 
White Rose and other collieries in the district. 


Newport.—There is a good demand for all 
, and prices are well sustained. Stems 
vided with orders for more backward shipment, Thero 
been some a at the insufficiency of the 
loading arrangements. e iron trade is slightly better ; 
steel rails are in very good request, while in iron there is 
also an improvement, and tin plates are reported to be in a 
trifle more demand. The works in the district are well 
employed. The ore market, however, continues to suffer 
from a plethora of supply, and prices aredull. Last week’s 
exports comprised 26,486 tons of coal, 3370 tons of iron, 
and 115 tons of coke. Of iron ore 9161 tons came in from 
Bilbao, other places sending 1098 tons. 


Penarth Dock.—A joint martin of the Taff Vale and 
Penarth Railway directors was held in London last week, 
to consider an agreement by which the Penarth Railwa 
directors could take steps for the enlarging of the Penart 
Dock. After a long discussion it was resolved that the 
Penarth directors should obtain Parlimentary powers to 
increase their capital to 150,0001., for the purpose of enlarg- 
ing the Penarth Dock. It is proposed to extend the dock 
800 ft. to the west,and place on one side three coal ti; 
and on the other side two tips; the three on the south side 
to be worked on the level like the existing coal tips, and 
the two on the north side to be worked by hydraulic pres- 
sure. This is only carryi ng out the ori scheme, and 
no Parlimentary powers will be required for that, but only 
to raise the capital. The existing dock is 2400 ft. long, 
and the proposed addition of 800 ft. will poserdinaly increase 
the area one-third. The number of tips on the existing 
dock are by and 4 4 tips = scoala tipping 
capacity per cent. No opposition is ex » as 
Windsor is one of the promoters, and the Taff Vale 
directors have guaranteed a fixed dividend of 5} per cent. 
per annum to the Penarth shareholders. 


The Severn Commission.—A special meeting of this 
body was held on Monday at Worcester, Earl Beauchamp 
presiding for the purpose of considering and determining 
on a proposed application for Parliametary powers. By a 
provision in the Liverpool Water Works Act, the corpora- 
tions of Shrewsbury and Bridgenorth and the Severn Con- 
servators are each to elect a member of the Severn Com- 
mission, and the corporation of Liverpool provided 5001. 
towards the cost of obtaining an Act of Parliament for 
obtaining the power. It was thought that this would be a 
favourable opportunity for obtaining Parliamentary powers 
with referenee to other objects. For some time past there 
have been complaints that the weirs erected at Maisemore 
and Llanthory by the commissioners were higher than 
Parliamentary powers were obtained for, and that, there- 
fore, the lower valley of the Severn was flooded more than 
it otherwise would be ; and a committee of landowners has 
conferred with a committee of the Severn Commissioners 
upon the subject. The commissioners do not admit the 
correctness of the allegation, but it was thought that if 
it was ascertained to be correct some arrangement might 
be made by which the objection — be met, and that 
powers might now be obtained to enable the commissioners 
to make an arrangement hereafter to be agreed upon with 
the committee of landowners. A report on the subject, 
presented by the Works Committee, was adopted, as also 
a resolution, directing, in general terms, an application 
to Parliament for the objects specified and for other pur- 
poses. 

The Forest of Dean.—An advance (1s. per ton) in house, 
and 6d. in other clusses of coal has not retarded trade at 
the Forest collieries. Mr. Jacob Chivers has acquired the 
Nailbridge Colliery, The iron trade is inactive. Pig 
increases in stock, and the district forges present no new 
feature of an encouraging character. ress. Russell 
Brothers are about to introduce wire-drawing at their 
forges, and the manufacture of merchant bars. 


Pontypridd.—On Thursday afternoon the members of 
the Pontypridd and Rhondda Boards of Health met at 
Pontypridd, to hear Mr. Lomax, C.E., explain a sewage 
scheme for the two districts. The Kev, D. W. Williams pre- 
sided. It is understood that Mr. Lomax proposes to 
utilise the sewage of the two districts for irrigation pur- 
poses along the slopes of the local mountains. ' 


Cardiff.—There is no diminution in the demand for coal, 
and shippers have been actively employed during the week. 
There are iron orders in the market for Philadelphia, 
Galveston, New Orleans, Vera Cruz, & 


The Severn Tunnel.—The Severn Tunnel has been 
flooded for several weeks, and 0; tions “necessitated a 
river going a quarter of a mile into the tunnel. The ordi- 
nary diving gear proved impracticable, but on Thursday 

1 i aeewen | with all con- 
nexions with the surface, was tried s ully, the diver 
easily accomplishing his task. 


Swansea.—A reaction has taken place in the steam coal 
trade. As compared with the previous week, the clearances 
show an increase of 5735 tons. Supplies are plentifu), and 
colliery proprietors are eager to sales. Patent fuel 
erage era shans on an Ge pe with “ vious week. 

team freig are weak, supply ea being 
better. The Harbonr Trust returns for the past month are 
not — so favourable as those for the corresponding 
month of last year, are below those for the previous 


descriptions 
of are also well 


the new Fleuss diving apparatus, 
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month. The Rhondda and Swansea Railway scheme is 
receiving the hearty co-o; 


committee met on T 


tion of the local firms. The 


ay afternoon. The result of the 


meeting was so satisfactory that the promoters determined 
to proceed with the requisite notices for the ensuing session 


of Parliament. 2 
Rails maintain former quotations. 


In the metal department iron shows firm- 


Steel rails 


show no alteration, 61. to 6l. 5s. per ton | being still quoted. 


NUTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Value of Collieries.—The Thorps Gawber Hall Collieries | 


were offered for sale by auction on Wednesday at Barnsley. | 


The first bid was 10,0001., but at the conclusion 17,7001. 
was offered, and at that price withdrawn, 18,0001. being | 
the reserve price. 

Goole and its Gas and Water Supply.—A_ meeting of 
the Goole Local Board has been held to consider the offer 


of the Aire and Calder Navigation Com 
gas works of the town of Goole ; the wor 
to be known as the Goole Gas and Water Com- 


ompan 
onan 98 4 a capital of 60,0001., to which the Local Board 


pany, wit 


should subscribe 20,0001. 


the works, the price being 33,0001. 


ny to sell the 
to be held by 


The Board decided to purchase 


The water scheme 


is that of Mr. Filliter, C.E., of Leeds, under whose 
direction water borings are proceeding at Rawcliffe Bridge, 


on the estate of Mr. Creyke, M.P. The water will be 
brought thence to Goole along the banks of the Gvole and 


Knottingley Canal. 


The estimated cost of this scheme is 


5,0001. Notices will be given to Parliament for powers 
to carry out these alterations. 

The Stockton New Bridge.—Several local houses have 

been endeavouring to obtain contracts for ironwork to be 


used in the Stockton New Bridge. 


We understand that 


the contractor for the bridge (Mr. W. Scott) has entrusted 
the execution of the cast-iron parapets and wrought-iron 
girders, to the extent of about 800 tons, to Messrs. Wilson 
Brothers and Co., of the Alliance Works, Darlington. 


Illness of Mark Firth.—To-da ‘ 
esterday morning, whilst engaged at business, 
Firth, senior of the firm of Messrs. Thomas 


known that 
Mr. Mark 


the fact was made 


Firth and Sons, was suddenly attacked with a paralytic 


stroke and now lies dangerously ill. 


He was one of the 


pioneers of the Sheffield steel trade, a great contractor 
under Government for steel tubes for cannon and other 
ordnance, a most benevolent person privately, and amongst 
leading citizens of Sheffield. His loss would be a severe 
blow to the town. 


The Heavy Trades.—During the 
has exhibited a marked d 
rates are not lighter, the 


mils are 


m 


t week the iron trade 
firmness, and though 
much better employed. 


ie) 





Large orders are coming in for both steel and iron ship 
omer and boilermakers are buying plates somewhat 

eavily. Engineering houses are employing their hands 
full time, but there is still plenty of room for improvement 


in this important department. 


It is not believed that 


there will be any immediate rise in the price of local made 
irons, though the north and east coast smelters are asking 
more money. Bessemer is quoted in ingot, super special 
brands 81. to 91., ordinary 61. 12s. 6d., common 61. 2s. 6d., 
less 24 per cent. on monthly account. 

Foreign Competition in Railway Material.—During the 
past fortnight there has been a marked falling off in the 


orders pl 


for railway material, and this is ascribed to 


Continental competition. It appears that the Continental 
makers are willing to accept conditions as to delivery which 
jocal makers will not submit to, and the result is a hitch in 
the trade for the present. 
ever, indicates that there are still large orders for railway 
material which require fulfilling, and that the home com- 
panies are asking for best quality of metal. This depart- 
ment is passing through a crisis in which the workmen are 
suffering the most. 


The firm tone of the trade, how- 


Russtan Raruways.— The guaranteed railways of 
Russia will involve an estimated charge of about 1,400,0001. 
to the Russian Treasury in 1881. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompitepD By W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

NOVEMBER 15, 1680. 

In the Cases of Inventions communicated from Abroad 
the Names, &c, of the Communicators are given in 
Italics after the Abbreviated Titles. 


Nos. | 


and 


Dates. 
Nov. 9 





| 


NAMES, &c. 
OF APPLICANTS. 


4582 | J. Jones, West Brom- 


4584 | W. P. 


4589 
4590 
4591 
4502 
4503 


4504 


4505 
4596 


4590 


4601 
4602 








| 


| 
| 


| 
4500 | R. Atherton, 
ford, York 


} 





Liverpool. 
W. 8. Melville, Lon- 
on. 
J. Griffiths, Liverpool. 


W. D. Thornton, Bow- 
, Yorks. 
M. n, Am- 
sterdam. 


J. Higginbottom, Li- 


verpool. 
P. G. Acres and W. 
Freeman, Leicester. 
L. B. Bertram, Lon- 


don. 

F. 0. Tucker, Hart- 
ford, Conn., U.8.A., 
at present at Hud- 
dersfield. 

A. L. Wharton and 
8. J. Dobson, Great 
Grimsby. 

F. Wirth, Frankfort- 
on-the-Main, Ger- 


many. 
D. H. Bisson, Goole, 


Yorks. 
W. R. Lake, London. 


A. Greenwood, Leeds. 
R. H. Bisho: » Landen. 


and H. F. Hailes, 
aor. Middlesex. 
W.R. e, London. 


Brad- 
orks. 
W.R. Lake, London. 


J. Kerr and J. 
Haworth, Church, 


Lano. 
4603 | J. H. Johnson, London. 
| 
4004 | G. EB. Wi , New- 
| port, R.I., Os.A. 
4605 | A. M. Clark, London. 
4006 W. Keenan, Toronto, 








nada. 

4607 R. Brown, Morton, 
Lincoln. 

4608 | ©. F. Heinrichs, Lon- 

XO" | don. 

4609 | R. H. Tweddell, West- 
minster, and J. 
Platt and J. Field- 
ing, Gloucester. 

4619 | W. Birch, Salford. 


4611 | R. Hall, Reading. 





| 


} 





| 
| 





ABBREVIATED TITLES, &o. 





Puddling furnace. | 

Vacuum brake apparatus. 

Brakes for railway trains. C. /.| 
Sim and W. Studer, Montreal. } 


Apparatus for supplying fuel to | 
fomestic and other Are b 

Regulating and gover 
of injection water to jet con- | 
densers of condensing steam | 


engines. | 
Melanging. | 
Decoration of frames and other | 
articles of furniture and for other | 
purposes, | 
Dress for grinding or granulating | 


Machines connected with the manu- | 
facture of boots and shoes. 

Flexible ink or colour 
for printing purposes. 

Looms for weaving. 


compounds 
| 


Fog-horns. 


Manufacture of hats. 2. F. Rous- 
selet, Friedrichsdorf, Germany. 


Apparatus for raising and removing 
sunken or stranded vessels. 

Hygienic compound or confection, | 
and box for enclosing same, &c. 


T.S. Lambert and J, 8. Huyler, || 
New York, U.S.A, 1} 


Silk-dressing machinery, 


Construction of skates. 


Construction of railway vehicles, | 
chie‘ly ed for facili 
movement of same. Z£. R. Es- 
mond and H, C. van Vechten, New 
York. U.S A, 

Manufacture of cut pile fabrics. 


Toy money-box or reveptacle. J. \} 


BE. Walter, New York, U.S.A, 
Apparatus for printing fabrics. 


Treatment of animal or vegetable 


substances. A, J. Huet, Paris. 
Sewering and draining. 
Sewing machines. ©. F. Newell, 


Greenfield, Mass,, USA. 
Binding and fling papers, &c. 


Fixed, semi-fixed, and portabl 
hoisting, winding, driving, pump 





supply || 


tating | 


| 


| 
| 
| 


Nos. 
and 
Dates. 





Nov. 
10 
4612 
4613 
4614 
4615 


4616 
4617 
4618 
4619 
4620 
4621 
4622 
4623 
4624 
4625 


4627 
4628 
4629 





| 
| 4082 
| 4683 
| 4634 


4637 


| 4638 


|| 4640 


°|| 
- || 


4641 


ing, and hauling engmes and || 


ers. | 
Generating, sub-dividing, and trans- | 
mitting electric currents and ap- | 
tus therefor, and electric lamps. || 
© machines || 


irect-acting hydrauli 
for rivetting, punching, &c., and 
ap’ tus for adjusting them to 
thar work, 





éo., woven fabrics and yarn con- || 


tinuously, 
Means of propelling boats, barges, &c., 
without employing oars or steam. 





I} 
i 





Nov. 


4630 
4631 | 


| 
| 
|| 4644 
Kiers or apparatus for bleaching, | 








NAMES, &0. 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





8. Bowden, London. 

J. Beale, East Green- 
wich, Kent. 

C. W. Siemens, West- 
minster. 

H. H. W. Jaeckel- 
Handwerck, Grimma, 


Book’ 

E. L. with and T. 
B, Lightfoot, Dart- 
ford, Kent. 


E. Walker, Newark- 
upon-Trent, 
J, Hodges, Liverpool. 


L._ Finger, Boston, 
Mass., U.8.A. 

E. Pfeiffer, London. 

E, &. Brewer, London. 

J. Wright, Tipton. 

W. Lloyd Wise, West- 
minster. 

W. BR. Lake, London. 

W. R. Lake, London. 


W. RB. Lake, London. 


A. and R. F. Heath, 
Birmi 


F. H. W. Higgins, 
Stoke Newington. 
W. H. Harfield, Lon- 

don, 
J. ht, Tipton, 
C. Chagman, Walford. 


W. 8. Williamson, 
leton, Cheshire. 

H.N. Bickerton, Ash- 

ton-under-Lyne. 

J. Jobson, Derby. 

J. Barr Kilmarnock, 
T, N.B. 

W. i Lake, London. 


T. R. Jordan, London. 


E. W. Allen, Peckham.| 


W. Hanson, Bradford, 
orks. 
H. J. Haddan, West- 
minster. 


@. G. Lusher, Bir- 
mingham. 


J. Thomas, London. 
C. D. Abel, London. 


W. Emmett, 
lingden, Lanc. 


Has- 





Manufacture of shirt fronts. C. Z. 
Krarup, Copenhagen. 
Bicycles. 


Electric lamps. 


Apparatus for cooling brewers’ worts 
and other liquids. 


Apparatus for the manufacture of | 


rism, pellet, pebble, and other 
‘orms of compressed gunpowder. 
Portable malt and drying kiln. 


Apparatus for issuing and register- 


ing tickets or checks to passengers | 
by omnibuses, ~ — indi- 


cating the fares collected. 

Bookbinding. (Complete specification 
deposited), 

Locks or fastenings for bags, port- 
manteaus, &c, /uppe and Bender, 
Offenbach-on-the-Main, Germany. 

Magneto-elec paratus. 

. 4 Bdison, 
Menlo Park, N.J., U.S.A. 

Steam reducing valves. 

Casks. A. de Muller, Paris. 


Fountain or reservoir pen. <A. Tust, 
Elberfeld, Germany. 

Hand trucks or barrows. Z. J. 
Leyburn, Fredericksburg, U.S.A, 
(Complete specification deposited). 

Apparatus for lighting and extin- 

g gas by means of electri- 
city. ©. D. Bancroft, Boston, 
Mass., U.S.A, 

Manufacture of metallic door and 


other knobs. 

Step-by-step type printing tele- 
graphs. 

Ships’ windlasses. 


eon drawing and discharging 
ps for drawing and disc 
water, and other liquors or fiuids, 
and for the exhaustion of gases, 
air, and water of condensation. 


Gas motor engines. 


Open fireplaces. 
Self-closing cocks or valves. 


Steam boiler and other furnaces. 
D. Sinton, Cincinnati, U.S.A, 

Machines for pulverising materials 
and appliances for delivering and 
separa’ their products. 

Nitrogenous compound 


ous 
flavoured beverage _ 


Apparatus for puri fying feed water |) 
of steam boilers. 


Apparatus for regulating and 
measuring flow of finids. F. de 
P. 1, y Fargas, P, G.y Corvera and 
J. B.y Veciana, Barcelona. 

Manufacture of runners and top- 
notches for umbrellas and 
and apparatus therefor, and for 
other arpenes. and ferrules for 


Lamp “7 be used on rail & 

ps on railways, &c. 

Manufacture of expledtve. com- 
pounds. £. Sanlaville and R, 
Laligant, Paris, 

Mounting ‘“‘ change wheels” used in 
machinery for preparing, spin- 
ning, dou and weaving 
cotton, wool &c., also a 


plicable to ‘other machines in 





which change wheels are used. 


Dates. 





& 
8 











4670 

| Nov. 
13 

4671 


467: 
4675 


W. G, Manwaring, 

Banbury, Oxford- 

R. Blackwood, Hawick, 

T. Mayell, Halling, 
Kent. 

G. Robson, Sunder- 
land, and E. Herd- 
man, Para, Brazil. 

8, Baxter, London. 


8. Baxter, London. 


W. 8. Somers, Glasgow, 
N.B. 


J. Teale, Holbeck, 
Leeds. 

T. Pritchard, Coventry. 

E. W. Mondriaan, 


London. 

J. Chapman and G. B. 
Bates, Corsham, 
Wilts. 

W. P. Thompson, Lon- 
don. 

E. Eavestaff, London. 

E. Hughes, Woolwich, 
Kent. 

T. Stead, Leeds. 

H. E. Cooper, London. 

W. Downie and W. F. 

W. BR, Deheer, ull. 

E. J. Chaston, London. 

W.R. Lake, London. 


W. H. Beck, London. 
L. Gros, London. 


e, Hammer- 
Middlesex. 





W. Clark, London. 
G. Bentley, Notting- 
es 
Kendall, West- 
minster. 
A. and E. Lloyd, Lon- 
don. 


H. J. Haddan, West- 
minster. 





ABBREVIATED TITLES, é&c. 








Harvesting machines. 


Temples for looms for weaving. 


Apparatus for sifting Portland 
cement, &c. 
Machinery for land draining, 


Means for working chain cables and 
wire ro} 


Construction of anchors and of 
es for connecting together 

lengths of chain and wire cables 
used in connexion with anchors, 


Manufacture of soap and appliances 
for shaping and compressing 
same, also applicable for mould- 
ing other soft su ces. 

Consuming smoke and economising 
fuel and apparatus therefor. 

Velocipedes. 

Angeretes for cutting cloth and 

her fabrics and materials. 

Manufacture of paints. 


Lubrica apparatus for steam 
engines, &c. J. V. andJ. J. Ren- 
chard, Detroit, Mich, U.S.A. 

An expanding dress stand. 

—— or velocipedes with three 


Ww x 

Means or apparatus for 
and unpa: woollen and other 
woven or felted fabrics. 

Phonic apparatus for closet and other 
flushin; 


28. 
File for holding letters, &. 
Steam boilers. 


Method of an apparatus for extract- 
btaining oils from whale, 


ing or 0 
cod 3 
Machines for gravelling and hog- 


ng. 
Breechloading firearms. D. Kirk- 
wood, Boston, Mass., U.S.A, (Com- 
plete specification deposited). 
Machine for manufacture of candles. 
A.A, Royau, Mans, France. (Com- 
plete specification deposited). 
Capsules for bottles, jars, &c., and 
manufacture of same. 
Engines or apparatus actuated by 
steam, compressed air, water, &c. 
Apparatus used in the manufacture 
of paper. 


Svptee matiney, chiefly designed 
- manufacture of boots and 
shoes. 


Agricultural implement for cutting, 
trimming, and edges ani 
borders of garden beds and lawns, 

Twist lace fabrics. 

Preparing and ning machinery, 

ai enttiing bane 

Telegraph cables. 

Folding couch, settee, lounge, or 
sofa, which when open forms @ 
double s: 


pring bed. 
Pen knives and pocket knives. 2. 
Primat, St. Eugene, Algeria, 
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j No. | Name. | No.| -Name. | No. | Name. Nos. | op APPLioaNins. | ABBREVIATED TITLES, éo. vac 

Nos. ABBREVIATED TITLES, &c. “4335 | Lake(Genuinel 4371 | Bishop. 4399 | Jacksenand || Sept. 

4335 | Lake(Genuine} 43 Austin ber, 
Dates| OF APPL, | Fesery 00.) {375 | Balmer” | ason | vijge and 3923 | F. G. _ Henwood, | Manufacture of niin, 
ee “| 4377 | Parlour. imecn. Landen. Lm or other ‘fibrous hose 
Hoy. ote 4339 | zane 4379 | G. and J cos Holliday for conveying water, Shand 99 
4671 | 7. ¥, Henley, London. oe tiot “a wretages kopff). wt’| Sena, 4407 | Humphrys, || $942 | F. and 8, Pearn and bar pum. 
of the nature of coffe - ‘ oo ae £385 Dickanecn 4411 | Bromley, . Sa Add , , 
¢ Crowe, ani ’ 
rau Tea therefor. 4347 | English. on ae James. Manchester. New | Means for cou and un- | Oct. 5 

4678 | J, Hindle, Blackburn, 4349 | Dittermann. Hooper, & | 4413 | Day. 4045 ae ae _~Ma 
_ loading firearms. 0. Hecht,|| 4351 | Baste Bales. 4415 | West. York, US coupling 

4679 | C. Kesseler, Berlin. Dp Germany. pad — ) 4389 | Clark 4417 b baawa aoa |. Wain wright, Watch protectors 

psig | lea ‘een, oe gn 4363 Hadden 4393 a gies (Rider? Loa 12 

; preservative coatings to|| 4363 | Haddan (Maxim). | 4423 | Brindle, estfield, | Method of stoppering or closing 
ses | 8, Smith, Glasgow. AD es eee Fl ot le foot | Weeed as | “7” | Meneame || 188 | ©, estaals, fash, canter — 
4 n¢ A * toring 
and sh -rpen-|| 4367 Ryland wes. 4429 | Talbot. der, &, 
4682 | G, Etty, Manchester. ey ployed in card-|| 4369 | oy a 4431 | Williams. 4145 | M. Cross, Bristol. Watches and, leks to ether arp 
engines, | | 18 
00 Oe alent INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT oF 4161 | W, B. Lake, Lon- Printing presen 7 ; Palaas ‘Sea 
r. . ov. 
wo | 2.3." Constantin, Prepac. ne es ne ngpers = aes eeoees Lists of 4492 | RC. Rapier, London,| Switch boxes. 
4) e.. ) ee and | For Particulars, ee Corresponding Nun 

4685 | A. Ford, London. other marks on paper, and manu- | PP’ II,—Time for entering Opposition expires Tuesday, December 7, 1680, 

facture of paper therefor. ‘sine! ‘ito | ii No. Sleme. I, Tons 

4686 | W. W. Biddulph, | Signalling on ae 8, al No, | Name. | No meen soon At Fl Roller Mills, af, aartin, |" 30 

| East am, ae Te or cy lasic Ya yarn resembling 4489 | Haddan 4498 Steel, Binns, | 4566 ~~ M eg 2672 | C. Pieper, . Bitterfeld, Pr sta 3 July 

4687 | C. Crosier, London. (Briggs). Steinmetz, > Lon- | Casks or vessels for holding 

é . 4567 | Lake R. Wyburn, Lon 

4688 F.H.F. Engel, } pe a elgg sin W. Wohlers, Ham-|| 4499 Rapier. | Spring. (Dickey). 2843 ‘oan ligu i 6 ae 
burg, G Mew! Dh erm ieee 8, - 

4080 | J. Waters, Port Isaac, D. Reynolds, | Attachments or fastenings 

4690 HY. Dickinson, Now- Pt spetteation deposited.) I,—Time for entering Opposition expires Friday, — 1880, London. handle ser - pliable 

4691 | RB. E. Osborne, A. P. ning machinery. —- oS = 
Mathewson, and J. NAMES tc. | ABBREVIATED TITLES, éc. Dates. : SPE ica 
a ee Stands or holders for match boxes. || os. OF APPLICANTS. ne || 0008 | 0. Cae onfng tile, or slashers 

4692 | P. Jensen, London. E. A. Nilson, ——. or | July anaes. alo applicable to other like 

" s & apparatus for extrac zie, | Steam or powe’ oe 
| agaaad ee at ome| 78 | Hg Masten chines | | ap | cee, Ramos rade Hi 
cotton was >| capstan: 
t to be} - | Asbestos 
sore manufactur “| 2767 | M. Wilson, London. bapleneas - ans 2008 eee ms joints of of vets tected 
peateey ink, &€ < ‘has . Sationtoon of corns on EN. 
4694 | E. Braubach, London. | Appa: or ‘registering or check os arr yy 
a he aso hotly for for ascertain-|| 2785 | M. Bauer, Paris. Regulator = es = it 

weed teem i Seaplt, Sethonsn, Garcon. 9870 | J. Wood, Burnley, ConstFtion of, whose. vo- 

| Ad y «2 jyt +- 2786 | J. Turner, Coventry. | Cranks for velocipedes, 8 Lano. — peed fw at od yn 
“J E, Edmonds, Lon- ae " and sashes 

MD | chieacy fet peeperiog Sieens|| | “exe and rendering it either “at 0m | Vi. len; See) ee 

oe | uct, | ica gem | wiih caterer) | | 7tmmwrnsnn| wegen dere 

wt) W- ba, e, | See S| | 2p sen | A ep tanto, Stan tyra 

don. . De n oO es 

4608 | J. Shackleton, and | Apparatus for grinding, iy api A. G. Beyer, Paris, esl pony Ry gg = od 
G. J. Kemp, Dart- | and —s ng, special i Re 2820 | C. H. Pugh, Bir- | Studs Bye m9 and shoes Berlin, 

7 2 osou za | seen. — other coverings for the 2903 | J ae ee J avn ot gy of ool = “ 
F Amd f r machines. L. ‘ 7 Frank- nufac’ 0 

4699 | C, Kesseler, Berlin, Pul yen, ‘Saguln, hall, Germany. ons F. H. F. Engel, “one of and composition for 2006 | ¥. ee gate, 5. Oehler,, ogenn 

4700 | J. Kew, London. — — de Schuttenbach, Paris.| "Hamburg. ge ancks, yO 2. 6 and firearms, and | 15 

4701 | H. A. Bonneville, Lon-| Balloon. A.de ation deposited.) ing woo bi eS 2923 vee tl a for same, 
don. (Complete specific ae | Hanover, Germany., nd og Gaus tion of, shi -| 47 

6) OF Lea antes "|| 9899 | H.E. Newton, Lon- —— for a. - 2949 loam, a 

, Ge rmany. wer Hi . Nats i ‘ovigen, Nor 
#708 | @. ve —mae | ws ode. of “oouring glass in P. Keppie, Edin- wan, Boe water | 20 
rr hee —— My near 2830 4. Sat, Sut OF A of green- 2982 . pple, supply appiratus forme, is 
udders: f- urst, ° yarn ei 
lamps burning paraf-| | houses, &c. r 
4704 | F, Rosenthal, Teme. Burners oe] leum, &c, Af. Berger, Pari amometrical regulator 3018 Sunderland, Stain-| or on the bobbin, and appa 
pg Pr saotes JI Imbe. Parts.|| = | * Mermant, : "or mative Dower engines. land, near li- | ratus therefor, 
-de Pass, London. | Combing machines, J. Zmbs, Paris. and other movers. i , Yorks. relating to prepara- | 93 
afte | 8: Thacker, Nottag- | Improvements in the ot cloth in|| 2850 | FH. F. Engel, | Sowing machines.” £, wr-| 10 gas | ¥. Wright, London, | Processes relating to pn 
oo 7a Soe a |” "Hamburg. coal ny yO ing, and storage of 
. unsina tal ‘in arrange: | 2860 | W. A. Barlow, Lon- Appernine. esti of a dulce, and appa- 
: | don. self- ratus therefor. 
__ ments ¢ of parts thereof. | acting mule. “> Pfeiffer M. Benson London. Machinery = sand-papering 4 
"GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. | , oe Trey, Porta | 20|™ :; won, efor soothing 
For Particulars, see C€ wate P J "a in Lists of 2869 | | W. Holloway, Lon- | Horse or steam road rollers. . CiacenneteU USA. fs 
Applications for Patents, don th 13 - | Road sweeping and o 
. tions employed in the Truss, South Teausing 
| Kame. || 2695 Es b= johnson, rent be ny or a0e7 | @. M. tru i 

No, | Name. | No. | Name, | No. sew 1am ther like, purposts, at i 3000 | M0, 4. it. and 8 Sisters, onl bell mo 

—| re me ; ’ 

8264 | Springmann | 4090 Greenhill. — eee. | for appl ving such prepara St. Petersbure. Le 

3364 Ph a me | wend Lama, 4234 | Leeming. bs 7 : Per “a 4 3368 Gi rte ee: | Br Pr fr obtaining ere . 

3524 | Beresford. | 4138 | Westfield, | 4236 | Knopp. zara, | Folding chairs, long-backed | 1 ‘don. aati 

Sit] ess | Meee a | Bei | | gud x et. | eS rm eatas for 15. | sit | Deyo Hoven, on- | Ataratanereasag cash | op 

3646 | Haddan | ney). - 3 a H. | Gove on, 

(Kureaya). 4154 | Haddan 4241 _ h mgene 2016 | | J. sie ta = ngines. A» pay i ae 

3660 | Urquhart & (Young). —_ 16 || 3392 | L. von Hoven, Lon- "laive vering tickets wb 
Ty - A aaa OlPhelps) dick). 2932 Le "Malls, Tyne- | Steam generator. don. nee for railway, train, 

3672 | De ussy ps). Cook uth. 21 other p 
De M . | 4160 | Lake (Cole). | 4244 ook. tting machines, chiefly jurposes, 

= Rite “and a | Win tne + we e“(techa). 2008 ¥. “i "ake, — wy formanutactre of $489 | J. Kennedy, Liver- governs B.-3 marine and | 98 
Pagel. hompson. 7 h + ve pool, or conve 81 

3676 | Marsh and | 4168 | Kohlhofer. 4254 ae. Troyes, France, F. Wirth, Frank- | Tawing . UU. Hein- 
po 4170 Lake (Brunet; — — 033 | | J. E. _ Johnson, Lon- | Shavi ene and — 23 3534 fort-on-the-Main, tag el Fant ny ak 

3680 | Morgan (Pit- | a. on 4258 | Travis y ae P t emp af beeps. 4 W. W. Ura & ery for é 
man). : ‘ . - | Permanen . WwW. uhart 

3766 | Absell. 4176 | Moseley. | 4260 | Bobinson. | 6. de aw and tramways, Partly com- 8600 | WW. Uraubart & gelgaming yarns. a 

3796 | Jennings and ‘sae a ‘aoe Wilson at F municated by A, Dufrane, A 3795 | W. Levene Fw wing ships’ sails, 
Whitaker. | 41 eil. ggg P . Francisco. U.8.A.,| sacks, , 

2996 | Rattray. | 4184 | Greig and] 4301 | Payne. 2 | Lloyd Wise, | Water Heaters and purifiers it temporarily of | carpets, éc 

3842 | Woolley. | _ Eyth. 4003 or 1 3327 | W. ~s ; @. LY Zschech, Ind ‘anopolis, ew Wortley, 

3852 |Juniet-Lienard] 4186 | Marshall. ‘ine — ). | London. . < ent way of railways | 17 

3ee2 | Teatam. | 4188 | Bromhead. | 490¢ (Ferrier W.and T.H, Lowe, | construction of digitoriums | 2 977g | J. Holden-Nelson, a 

3882 | Vassilicos. 4194 | Hayes. 307 | Richards )- 3413 a ary, Mid: applicable to pianos, organs, C. oy riety Ales, 

3918 Vee Senden pod | ares a 4307 —- A — , weit 31 9780 | F. B. o~ wm | —— rts connected or used 

3922 Eateoust. ‘ | Joseph Ret-| 4309 “Humph ry ech ba® ~ BA ii, fabrics for other Hopkinson, Lon- | therewith, 

3040 Hi “TA 4204 | Lake 4311 Brierley iid se in oh. ietory: process for ‘sheep Sept. 3 C c * Braithwaite Seif noting or entomatic steam 21 
Ee |“ (Selleck). m wg 3588 | A. M. Clark, Lon- Deri tary r skins and ‘hides. | 3820 p 8. bricators, impermeators, 
Walker. 4206 Worth, = vane. don. oe J.P. vy ie Paris. 18 is or greasers, employed 

26 j 8. : . q ; - | Means 

oe | -tmegoets, an | Sliver ond] 46t2 | Chase. 8708 | W, Jonnings and 7. | Spinning machinery 3822 Vie _ un the manuiacture of iron, 

4030 | Silver and etcher, ot I ° 
Feldman, ete oe te 3866 | T fa, York. G. | Hot air stoves for heating the | 24 || 5. | w wootley, Bir- Angles for Settling, | 90 

4044 | Corliss (G. | in ° ; st furnaces. y axing 
i. Contin 4218 Imray in hee le Le ng r, —— blast for bla: f a mingham in boots, , Bo. —— also 

4048 | Phill Canale : : il cases or holders. or fixing 

20 | 4331 | Parsons. 3916 | J lenahan, | Penc 
$063 Hobe = es | my 4233 | Montagné. Belfast, 
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H} 
¥. &. | NAMES, & Ny. ¥ 
Nos. | op APrricants, | ABBREVIATED TITLES, &c. Dates || Nos. | op appLicants. | ABBREVIATED TITLES, &c. |Dates.|/ Nos.| op APPLickNts, | ABBREVIATED TITLES, &c, | Dates. 
9069 | 7. H. P. Deunis, | Apparatus for controlling the 83D || sigs | 2. Paton, Renfrew Machine belts and laces for af 3650 Sept 
pparatus for con . Paton, , . J. Sachs, Man- | Materials for castings ; 
Chelmsford, Esser. water or other | 9 ll oss | a, eeeay, London |e chester. lead-pencils, aad clner pur 
4032 | W. Spence, London. Firze-cecapes x life-saving ap- 5 || 1 , tion in steam i - $656 | A. M. Clark, Lon- In ‘ement in match boxes 
peratas. E, Kamin and || apparatus PA on. . Olive, Marseilles. ‘ 
gberts, Bremen, Hamburg, 1 " de Beauregard, Paris. 8785 | W. M. Jackson process for car- | 18 
4108 | F. Mitchell, Pickersand stoppersforlooms.| 9 || 2255 v.% Sues, West- Apparatus 1 crams June 2 Providence, R.1., |  buretting gas and air 
jw, near er. le B.A. 
chester, J. 2286 | H. Thibalt and T. | Rotary engines. 5 || 3885/C. C. and 8. B. | Spring scales, ° 
Pa baie fer via parker Boake, | © ° 
: . ew SA. 
4176 | C. Moseley, Man- —s for vacuum and other | 14 | 2308 | A. J. Forbes, Ross, | Washing machine. 8 || 3881 | A. M. Cart, Lon- | Method of ont apparatus for | 24 
chester. 4 don, fruit, 
4204 | W.R. Lake, London. Embroidery 15 || 2405 | H.E. Newton, Lon- | Construction of mnavigable| 14 
-~ sewing don, vessels and means for pro- tS Guates 
Construc Utah, U.S.A, 
Be reber, an with tin of ma a ser 2445 | PF. Ladry, Brussels. | Floats and ‘apparatus forindi-| 16 | FINAL SPECIFICATIONS FILED. 
ton fr strikers, tum les, or cating the water level in |] Nov. 6, 1880, Nos, 185091854, 1857, 1860, 1863, 1864, 1865, 1869 
triggers of 8 ; porting & other | come beeen, ont _petity- | _ 3s78, 1876, 1879, 1894, 1895, all of the 
guns le and double | | ar , 
4258 Q. Travis, Sheffield. | Locking sto bottles, &o.| 19 | such level. o 8 1884, 1885, 1888, 1889, 1890, 1892, 1893, 1896, 
4289 | R. Carlyle, Man- Construction of ae for | 21 2523 | W. R. Lake, London.| Apparatus for nora eZ Wot 22 | P uae < = yees bog 
window we WOOU, ~ BD ow y . 2, all of the year 1880. 
4905 | R. ©. Ransome, Apparatus for binding cut Boston, Masse, US. a a MG ae 1903, 1907, 1910, 1912, 1915, 1916, 1921, 1922, 
Ipswich. oro into are. J. | 2527 | W.R. Lake. London. a — dogs, ot drivers p eld 1929, 1938, 1967, 2239, all of the 
vrrier, Sa ‘ans, Victoria, urning . . \ . 
Australia, Columbus, Georgia, U.S.A. > a 1917, 1918 1920, 1924, 1926, 1932, 19 H 
4315 | N. Marshall, Not- | Knitting machinery. 22 2667 | A. M. Clark, London. Eereen Lg Pay ne 29 || a Be. 1955, 1963, 1965, i is74" 
. . W. Gardner, i] all of the year 1880, 
4329 | 8._ Rolland, Pacy, | A matas for sharpening | 23 Columbia, U.S,A Ang. ||, 12, 1941, 1942, 1943, 1945, 1946, 1947, 1948, 1950, 
= y, a pe: z| $351 | 0. France, London. | Apparatus for manufacturing 18 \ 1957, 1958, all of the year ‘1880. . 
4347 | T. English, Hawley, Tunnelling machinery. | 25 sale ©. memes Gas. prafucers ad. * ! 
4349 fo Manufacture of buttons and Westminster. fs in connexion | PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 
a apparatus therefor. therewith. DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 
4379 at — J. Weir, — and preventing 7 27 «(|| 8877 a, hw La Mesahaetee of Gow wf |~ 
6 parts connected therewith, shire. compounds for covering || No. Name. | No. Name. No. Name. 
and apparatus therefor. oors, &C. 7877 
4393 ‘, R, Lake, Lon- Binstsio Betting Ry m8 | 3551 | L. W. a. teem West- | Heating apparatus. Sept. 1 it Haddan rAi Boyd = Sheward and 
on. 7s ry ne yn, New | . . 
York, U.S.A Nov, || 3559 0.jGvand, Vik Vickers, Jacquard noodles emplo-ed | 2 | = ga = —— eae ae 
4476 | W.P. Gregg, Boston,| Roller skates. . PT. Yorks. | in boxlooms. 4 /___—i 4210 | Wood. 4332 | Forbes and "| (Haynes). 
b " || 4281 aseler, Abbott, 4290 y 
4489 Be. ow Sqqeesine oe, Satins fm 3 | II.—Sealed November 16, 1880. I 4219 | Starke 4252 | Vaughan 4302 aetivess, 
treal, pany —'s ne T May || = ne pa, (Grobe), | 4309 Robertson. 
2 omas. a r. 4388 dd 
4498 | R. fees, C. H. Binns, Sewing machines and other '| 2015 | W. Scholes, sliver- Apparatus for hardening and | 18 || 2055 | Dufrené 4349 Wnreley. (Hickok) 
rn i dina 5 es. sedge. Yor! qaumestins cue | (Audouin). . 
2016 | C. W. ‘Allen, Bristol. Stays or corsets. 
wy! = hia, v SA. 4 2026 | W.R. Lake, on,| Pneumatic apparatus for ele- ! 
4566 _ i Lake  Lon- | Forging machinery, chiefly | 6 Siineain Pa = || PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR ‘8 STAMP 
designed for the wt enbach, New York, U.S.A. 1} DUTY OF 100. HAS BEEN PAID AND REGISTERED. 
) Oh ey ai 2083 | J. Gaskell and B. T.| Fastening for door knobs, &c. | 19 | —— 
4567 ¥, R. Lake, Lon- | Steam baler and | otier i | es, Sasa, | No. Name. No. ‘Name. No. Name. 
on. naces for combustion 0 2085 | J. EB. Wadsworth, | Yarns and machinery em-| 22 || ae v 
uid or pul erieet fuel. || 1873. 1873. 4 
liq D Dickey, Pee Tort ed v8.4. | Leeds. a og in manufacture of | 3862 | Gray. 3654 | Kelly. Bir Hornblower, 
____' |} 2115 | &. O’Brien, London. Manufacture of fermented | 24 Sons | Se = a 
verages. » 
PATENTS SEALED. 2120 | W. Milward and B. YI for cleaning car- | 25 Soe Se See See £0" 
Richards, - e 
I.—Sealed November 12, 1880. ee | PATENTS WHICH HAVE BECOME VOID. 
— — 2127 = King, Liver- een oct. Yow | I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 
. en, Alle- | 
NAMES, &c., gheny, Penn., U.S. -_ 3 ° | 
Nos. | oF APPLICANTS. ABBREVIATED TITLES, &c. — 2198 BB. Hay, @ Rollers of erin roller mils _No. | Name. No. Name. No. Name. 
— meg fe: § nson facture 0 or or | 
’ 1877. | 1877. : 
1885 ws peguirns ont "e,* yo AO |May 5 | don. eg fe ee card- || 4035 | Conradi 4079 | Wolfsky. rit Lake (Philipp 
chester motion suitable for syrup- tickets, &c., jm pe wm tus } (Speidel).) | 4080 | Turner. | Fischer 
ing machines, actuating a ha || 4036 | Dibbin. 4084 | Sheward. | Shoe Com- 
rae | Weinrich, Vienne, }} | Orbea. | s0ee | Ditters. | ane | vee 
1900 | 8. Bowden, London. | Prooses for embossing on tex- | 18 | 2131 e 3 4 1 es, Filtering apparatus. | @  Sar- | 4088 | Barlow. | rocks (Mal- 
tile fabrics, applicable to | 9158 | B ‘baum, Lon- | Faste: Fastenings for 1 27 | | gent). 4089 | Westwell, ler). 
mural oneal ons, uphol- | ‘don . iters, al ~- -~ h- f || 4041 | Spence Law, and | 4117 | Thomas. 
stery, and other  decara- | . fastening ry -y- tH H (Henze). Rothwell. | 4118 | Spence. 
tive purposes generally. Z \ — | ol oe 1 Bryett. 4119 | McCabe. 
P. Denant, Parts. i 9904 | H. J. Haddan, West- om es. W.S.C. Perki J 1) ater eustadt 4123 | Mewburn 
1964 | 8. Marshall, Leices- | Machines for crushing or minster. J 7 ged ta 2 Lae (Poster) 4006 af? (Delagrave 
1900 | wen: ont 3, | Gen — | 2295 | J. Kirkman, Chor- for eam, hydraulic, || 4046 | Erle / od — 
iB. Haigh and J. engines. Hl esse | 3 eae Ee. | nae eee a te 4047 | Fernie. 4096 | Sonnenthal | 4124 | Mewburn 
1972 | M,"'Merichenski, | Apparatus for raising malt | | ‘on lineal measures. 108 | OcTnompeon. | 4007 | Brower © Griguon 
| . rewe! : Gri 
sore 15. teens. Ratites. | er }] 2008 | W. Gleet, Zenten. | emeente an cateass of 4050 | Wakefield. (letalle), | 4125 | Tarbute 
~ agg 1} i J. J hon, ere 4053 | Conradi 4101 | Chalamel 4126 | Newton 
1983 | 1, 0. Deschamps, | Apparatus for cut tulles,| 14 || cole, Frans. (André). | 4102 | Bens. (Burtey). 
oye Age 1} some | @..@. Andre, Best- | Sineteis tampa 9 || 4055 | Mason. 4104 | De Pass 4128 | Pichon. 
2000 | A. J. odds, | Deying malt and’ hope, and | 15 | ‘ing, Surrey, and P CS | Reema (Karting). | 4129 | Smith (Marks 
, Dlinois,| apparatus therefor, — E. kaston, West- 4064 | Gamgee 4108 | Briggs an and Midg- 
U.8.A., at present | ' . = Gemnges = — m, pit?) 
! . _ 5 awili van- 132 ions. 
2003 B. Geng. P Paris. Calculating machines. }] 2480 | %- Seemuant, Bet- | Manatistene ct stockings and | 20 || 4069 | Taylor. Brown. _| 4133 | Stroh: 
2005 | @. W. von Nawrocki, | Pianofortes. ©. A. Schusterius, || 9376 | J. H. Johnson, Lon- for railway carriages, | 11 || 4073 | Watson (Gould and | 4134 | Mills 
on Berlin. Kénigsberg, Germany. ! “don, : be. A. Middleton, Philawtel. cas y+ ae Chase). ante, la 
5 , Sheffield. ycles. } - 7 ohnson 40 ass). 
2035 4 fosieie aith, Ree. other boilers, me- | 19 | 9514 | A. M. Clark, Lon- ow Ss ay of artificial | 21 | (Buss, Som- ne 
NB. pL Ee don. leather. P. B. Le Gendre, bart & Co.). 5 
safet: le | arts. 
2051 | W. Cunningham, Ventilating apparatus. 20 2536 | BE. and ©. Showell, | Rack pulleys for cordsof win- | 22 
gore | 3 Sapte, N.B. wd oe | 2 | and J. Empson, dow and other blinds, &c. (| .— Through Non-Payment of the Seventh Year's } Stamp Duty of 100. 
Bilton Garth; —— appertaining fo van, 2586 | J.P. Michaels, Paris. Binomalar or double eyeglasses | 25 || 1459 wn 73 - 
orks, mohair, ‘ fibrous | 4 » - . '* ¥ 
substances, and apparatus | 2700 | FN. | Mackay, | Manufacture of snow, and July wee O28. OE eee vad ter <> 
i erefor . - nee. ° 
2097 : 2 RB. “ son. 3587 | Dean. 3595 | Morris. 
Prenat Apparstas fbr containing and 4 || 8008 , 2, @, Len —_= n— By ~_ = 14 || 3551 | Thornyeroft. | 3589 | Mills 3606 | Jordan. 
21C4 | W. R Lake, London. Peg, and appliance to be used of rooms, &c. A, J. COED | runrwees. (Burgess). | 3614 | Moreau. 
facilitating the tuning of | 9968 | @. D. Sykes, Hud Method ‘of, and apparatus f 19 
| 2 . dD. , apparatus for, 
musical instru- 1] dersfield. conn warp to the AMENDMENT OF NAME. 
Me s.4. Singer, Chicago, — = a in Amendment by Leave of Attorney-General, dated November 10, 1880 
2110 | J. Imray, London. Producing intense white light, | so0 J.Qresswell, Lough-| Apparatus employed in the | 22 He, kee “See ase pene.” 
- « — ew | — aS) a < tog OPPOSED APPLICATION FOR LETTERS PATENT. 
2118 | F._H. F. Bagel, | Sliding roofs for hot-houses, | $492 | J. H. Johnson, Lon- | Machinery or apparatus for ’ || 3698.—R. Browne, Ayr, N.B. Converting skins into leather. 
Hamburg. tiiestle to" a a ap- } don. combing abroas materials Dated September 11, 1880. 
"A. Prassler, Hamburg. || $523 | W. R. Lake, Lon- i > for nak cigar- 31 por amare 
2163 | W.R. Lake, London. | @ weig! apparatus. | 27 |! don. : ettes. C. G. and W. H. (From the Commissioners’ of Patents Journal), 
J. B. Stoner, Toledo, Ohio, Emery, Brooklyn, WN.Y., In list of —— (see ENGINEERING of October 29 
USA, | USA. No. 4903, for “ Mayand” read “ Mayaud,” 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING NOV. 13, 1880. 
Abridgments marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 


Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


2138.* Steam f : F. C. Marshall, New- 
castle-on-Tyne. (Disclaimer and memorandum alteration). 
—This has reference to Patent No. 2138, May 29, 1879. The claims 
now stand thus: “The combination of mechanism by which the 
steam openings at the ends of the cylinders are made equal to 
each other by a valve or valves, having one or more steam open- 
ings at the one end more than at the other, substantially as shown 
and described,” (October 13, 1880). 


1079. Self-Acting tors for Railway Signal 
Wires: G. Edwards, tenham. ([6d. 11 Figs.j)— 
Consist in combining with detent mechanism a second weight for 
the purpose, in the event of the rupture of the wire, of veleasing the 
main weight, so as to allow the signal arm to go on to danger. The 
wire a leads from the pull-over lever in the signal cabin and the 





wire ato the signal. The wire a is connected by two chains, one 
passing over pulley c, the other over c!. The c attached to 
a\ is fastened to pulley c. In the event of wire a breaking the 
weight / will descend and lower the signal, but the weight /! will 
still be free to fall in consequence of the breaking of wire a, and in 
falling will depress a detent lever g and set the tumbler e at 
liberty, when the weight 7 will fall off, and allow the ordinary 
balance lever on the signal post to at once pull the signal arm up 
again to “danger.” Describes other modifications of the invention. 
(March 12, 1880). 


1300. Revolving Tips for the Heels of Boots, &c.: 
W. J. Murgatroyd, Bradford, Yorks. [6d. 12 Figs.|—A 
metal ring } is placed over the boot heel; the ring @ flange c on 
which rest the arms d (see plan view), The screws e screw into 





the heel, and on being slackened allow the ring tip to be turned, 


uently the. quantity of each ticket is kn b 
NL 


pings in the receiver e. (April 2, 1880). 


1373. and Dou Windlass: J. E. 
n> Pag nay (6d. 16 -}—Relates to the 
construction of windlasses with springs indi the strain on 
the cable and controller hawse pipes to admit the cables from and 
to the chain lockers, The illustration shows a windlass suitable 
for ships of war. The drum is on the axle c, which is capable of 





eee 





sliding in its bearings, so that the strain may be applied to the 
spring é. The gearing may be operated by hand or steam power. 

‘he action of the controlling arrangements referred to the 
claim is not described, and the genera] operation of the apparatus 
not clearly explained. (April 3, 1880). 


1375. Double Grip Anchor: J. E. Liardet, 
cane y, Kent. m 6 on —_— of — Brg nee 
obtain r wer in an anchor by the 
auxiliary ame oud davon ie wit be seen from the illustration 
that the arms oscillate in the shank in a  —y at les to 


right angl 
one passing through the arms, and that there are an additional 








pair of arms below the main ones, which, while themselves taking 
a firm grip, press by means of the lever piece e, not clearly 
described, on the arms 6 }, and thus secure the grip of the anchor. 
The invention also describes (2) an anchor with a pair of flukes 
situated near where the stock is usually placed. (April 3, 1880). 


1385. = ate moemines and of eegers: ent 
Ediso: enlo Park, New Jerse .8.A. 8. 
—To sbvinte the induced current which --k~— in the body o! 


rotating armatures made of a solid mass of metal, or of large rings 
of metal, the armature is made of very thin discs or rings jy in. 
to 7, in. thick secured together, and slightly insulated from each 
other by sheets of tissue paper, and to avoid sparkling at the com- 
mutator, the commutator brushes are so that 

obliquely upon the face of the commutator, preferably at an 
angle of about 30 deg. with the axis. To insure even wear 
over the commutator, a disc forming the armature of an electro- 
magnet attached to the frame of the machine is fixed to the end 
of the shaft. When the magnet is charged its armature together 


E 





The ground surface of the ring may be corrugated or notched to 


prevent slipping. (March 30, 1880). 


1366. Registering Ticket Punches: C. E. Davison, 
Twickenham. [6d. 7 Figs.)—This is a portable apparatus 
for clipping or punching tickets or cards, operated by a pull bar 
and registering the number clipped, so as to show externally the 
number registered, such operation being effected by the use of one 
hand only of the operator. The interior of the apparatus is shown 
in the illustration; ais the pull bar, 6 a transverse bar attached 
to aand pivotted at 5'!,ca clipper with hard steel concave face, 
d guide for clipper, e receptacle for the clippings. When the bar a 




















is pulled it moves a unit wheel g by means of the pawl 7. The 
unit wheel Legenaies two other a -— i, representing tens 


and hundreds, A portion of the each wheel is visible 
through opera in the case, so that the indicated number is 
visible to rs. apparatus is suspended by a 








oe ne 
the vicinity of the field magnets may take the place 


with the shaft is attracted,a spring forci 
the magnet is inactive, or an iron pulley 


spring, the attraction between it and the magnets serving for the 
recoil of the shaft, The magnet is alternately charged and dis- 
charged by means of a contact breaker of a sp 
bearing upon the iphery of a rotating disc, one part 
periphery being of insulating and the other part of contaring 
material. Fluctuations in speed consequent upon variations of 
or work are corrected by a centrifugal governor driven the 
machine shaft, the governor acting upon an adjustable circuit lever 
which controls by either =ang or breaking circuit to the 
motor. Toprevent too sudden fluctuation the 
vided with a heavy flywheel, and in order to get rid of the 
oe occurring w! is broken in one place only, 
e circuit is broken at several places simultaneously by an 
arrang it of tact brea! levers, 0 by the governor 
either directly or by means electro-magnet and 
which SS. connects with a local battery. The 
ous parts is clearly shown in the accompany- 
In using electro-motors the speed of the actuated 
machine is controlled by the application of a brake to the main 
driven wheel, the votted in such @ manner as to be 
of : , by from @ treadle or 
no! 


pd « 
ted be driven at a 


the 


F 





ting | two, and 
(April 5, 


the 
spring. order that the | The f 
~ ~ the | ment for carrying the 


seen combination with the above described brake. 
1393. Manufacture of Spot Yarns: G.A. J. 
Yorks. (62. 2 Posy tes mtn ats 


of two or 


more continuous threads, and of a number of short detached pieces 
pane Tea en 

or 
or both, not contained in the intervening ¢ besween 
which forms the core ot the thread is 


of soft slabbing or 


such knobs, The 














gear, under the action of the cam-plate with either roller wheel, 
or they are both when the dri wheel takes an inter- 
mediate positien. distance between centres of the carrier 


ing the part of the thread between the knobs, the d and carrier 
yarns are fed out equally to be twisted by the spindle and wound 
on the bobbin by the flyer or traveller; at the proper point the 
ground rollers are stopped and the float rollers started and the 
carrier and float yarns twisted around the rotating, but not 
ad » ground yarn to form a knot. When the knot is 
sufficien' the ground rollers are started the float 
rollers} , and the float a apart the carrier 
rollers, To gain different effects, the ent vate meee introduced 
into some knobs and not into others either in regular or irregular 
order, in which case the cam-plate must be superseded by a more 
complicated appliance. (April 6, 1880). 











toa 1 and has fixed to it a blade or cutter 
so “that by the movement of the plunger it is guided in such a 
o 
° 
fr i / 
f i/ 
i 








oe gph nto pe ite curler to meee Go ees 
a ectly parallel manner, thereby protecting lade 
and receiving on ven amount of ink, aud then transferring AL 


blade. (April 6, 1880). 


1417. Gathering 
Sheaves: W. bhp ry 
ton, Surrey. 8, 
tion refer chiefly s improvement‘ 





motor, as desired, a differential motion, consisting of friction gear- 





ing, or other well-known arrangement, is interposed between 





the an 
rotary multi arm. The fifth refers to an t 
binding medias for collecting a picking up a ae ae crops and 
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binding it into sheaves, and the sixth to a machine capable of being 
converted either into an independent pick up and binding 


machine, or into a machine to-work alongside a reaper. The 

illustrations show some of the ts connected with the 

and binding apparatus; / is a t fork for twisting 

a in the binding material the corn is red into a 

io; and receives « ting and rotary motion by 

a curved rack g * and pinion /? as in former patent. The recipro- 

cating pincers g are made jointed atg', the 

curved parts being confined in a clip or shuttle gt. The pincers 
(see Fig. 2) which draw the material through the | 
fi by the twister /, receiye a reciprocating motion, a 





carry with them g* until the latter is stopped short of the stroke of 
the pincers, when the curved parts pass through the clip g* so that 
the jaws of the pincers are opened, and closed again at each end of 
the stroke; & are forked springs for tightening the knot on the 
sheaf ; a spring bridge m is now added (see Fig. 4); ¢ is a hook for 
draw: and cutting the binding material against a fixed knife h, 
gb sheaf is bound and the knot completed. The string 

arm a is fitted with a rocking head d, and other arms a! 
work in conjunction for the purpose of encircling the sheaf with 
binding material. The nippers c, which were formerly carried by 
the arm a, are now placed in frame 7 and oscillate on a stud c!. 
Fig. 2 shows the nippers in detail, Motion is imparted to the 
various parts through the medium of a rocking plate b. (April 7, 

). 


433. Separating Condensable Matters from 
Combustip Gases: J. A. and A. K. McCosh, Gart- 
sherrie Iron Works, Lanark, N.B. [6¢. 3 Figs,)—The 


invention has for its object the construction of improved apparatus 





to be used in carrying out the process for utilising blast furnace 
gases, described in Patent No. 4117, 1879, the apparatus being 
applicable for treating other bustible gases. To the horizontal 


main, which extends past a series of blast furnaces, by preference 
ata part where it is continued beyond the furnaces, a number of 
lateral branch pipes and vertical trunks a are connected, to which 





the main section of the separating apparatus is joined 
ipes 6, Each main section ists of a ngul 
ja divided into subsections by horizontal! partitions, and in each 
subsection are placed boxes or partitions alternately in 
contact with the and bottom of the subsection, and having 
cold water passing through them, and so arranged as to cause the 
to pass through them by indirect ireui courses. 
Bnitable outlet pipes ¢ are provided for collecting and drawing off 
the ted matters; and the gases pass from these eubsections 
by pipes d@,¢,/ to the scrubbing columns g, which is a cylin- 
drical iron structure fitted with perforated hragms / arranged 
with openings alternately at opposite sides for the pivy passage 
of the gases. Cold water is to the top of the scrubber 
th: h perforated pipes ¢ radiating from the centre, and drip- 
ping down through the dia absorbs the soluble volatile 
matters from the gases, purified gases are finally led from 
the top of the scrubber to the fan and distributing main. (April 8, 
1880), 
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. Mangles Machin 
(4d. 2 Figs.}—The ordinary 


1439 and 
Dick, Langley Mill, Notts. 

























lier, which is geared to the t ite dri d instead 
Of at tes Gppoutiv'ead, ab % Capers item). eS 


1442. Removable Labels for Railway Carriages, 
{6¢. 6 Figs. }—The invention is for 


eed ilway and othe label 
a ‘or railway r ca s, 
which the exhibition and removal from view is ilitated. % 
groove or recess } is formed in a frame a, into which the label ¢ 


NS 


WY 
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SSNS 


WN 


Y. 


can freely slide, so that when not required it may be passed out 
of sight, and be re’ there by a catch e¢, which is kept in posi- 
tion by springs j and &, and operated at 7 by an ordinary railway 
key. (April 8, 1880), 


1467. A tus for eing Silken Fabrics: A. 
Lyon, Paris. (6d 9 pk fag tes to an apparatus for 
tentering silk fabric for dyeing, Two horizontal bars placed the 
length of a fold apart have a number of slit pegs, somewhat 
resembling a laundress's clothes-peg, depending from them, One 
corner of the fabrie is inse into the slit and a pin (not 
described) is put through both fingers of the fork and the cloth to 
































seeure it. The piece is then carried to the corresponding peg on 
the other bar and its selvage similarly fastened, and then it is 
brought back to the first bar and 60 on until it is fastened at 
intervals throughout its whole length, when it is caused to hang 
straight and evenly by small weights hooked on to its lower edge; 
aa represent the pegs, and 6} the folds of the fabric. (April 9, 1880). 


1483.* Tops of Tables, &c.: W. Schofield, London. 
SS is formed round the edge of the table and holes 
are , connected by pipes with a receptacle underneath, so 
that any liquid spilt on the table will find its way into the recep- 


pacle. (April 12, 1880). 


1484. Refrigerators, &c.: A. S. Haslam, Derby. 
(8d. 6 Figs.)—Has for its object (1) the adaptation of the bed frame 
of an air-cooling or freezing machine as a refrigerator, the fluid to 
be cooled being made to pass through two or more sets of tubes in 
succession: a in Fig.1r ts a bedplate containing the refri- 
gerator, the air to be cooled in by inlet}, formed in the 
cover plate, and flowing successively through thesets of tubes c, d, ¢, 
into the outlet, the chamber surrounding the tubes being continually 





charged with water entering, preferably, from an th, and 
ng out at the top. (2) The cooling of the ssing cylind 





Pr 


y the circulation of cold water through spiral or other passages 


























1 * Ploughs: R. Hancock, ibe. [2d. 
—The improvement consists in the use of two or more Sealers 
either fixed or rotary, to slice the earth before it is turned over by 
the share for the purpose of lessening the subsequent labour of 
pulverising the soil preparatory to sowing. (April 12, 1880). 


1489. Weighing Machines for Vehicles: J. Carr, 
Bradford, Yorks. [4¢. 11 Figs.}—The weighing apparatus is 
attached underneath thé vehicle, and so placed that when the con- 
tents require to be weighed the apparatus is moved in position, 
and when not in use it is disconnected, and does not impede the 
tilting or general use of the vehicle: a is thecart bodys attached to 
a tilting frame 6, and resting u shafts c in the usual manner. 
The lever weighing machine is built-up within, and connected by 
an angle-iron frame d, which is capable of moving backward and 
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forward by pulleys e upon an angle-iron rail 7 When desired to 
weigh the contents of the cart, the lever g is moved upward and 
operates levers A in such a manner as to move the weighing appa- 
ratus backward, whereupon the inclines ¢ come underneath friction 
pulleys j, and the cart is lifted clear of the shafts, the weight is 
then indicated by a lever and pendent weight & in the ordinary 
way. (April 12, 1880). 


1490.* Brims and Bands for Hats: H. J. Haddan, 
London. (L. Wiegaud, Philadelphia, U.S.A.) [2d.] -The inven- 
tion is for a moulded brim and band formed of lamine of cloth 
incorporated with a pound of tchouc and a resinous 
which b elastic on the application of heat. The 
brim is thin and stiff at the outer edge and thicker and more 
elastic towards the junction with the band where it “ feathers” 
out to a thin edge, and has a surface adapted to adhere to the hat 
body. It is stated that hats formed on this plan automatically 
adapt themselves to the shapes of the heads of the wearers, 
(April 12, 1880). 


1492." Water-Closets, &c.: J. Shanks, Barrhe 
and W. Sim, Ginseawe nah Bice (1) to = 





anbet 





a water-closet 
basin without a main discharge valve, and flushed by a stream of 
water directed across the bottom to the outlet. When the water 
is supplied direct from the main, an yr agin: automatic regulating 
valve is employed, which shuts off the supply gradually, as the 
water —— from a cylinder below a piston through a small hole 
made for purpose. When a cistern is provided to store the water 
the same form of valve is used to allow a quantity of water to flow 
after the closet handle has been released. Relates (2) to two forms 
of ball float valves. opening either (@) with or (5) against the pressure, 
in which the valve is fitted loosely to the lever to allow of slight 
differences of position, and is’ also provided with an appliance 
whereby when the closet handle is raised, the ball valve is kept 
closed. Relates (3) to a floating check valve for the outlet pipes 
of water-closets in ships. The valve is of india-rubber, and is 
hung in guides to limit its motion. (April 12, 1880), 


1493. Manufacture of Bread: A. Esilman and 
J. H. Hassall, Manchester. (2d. msists of improve- 
ments in the manufacture of bread by the addition to the ordinary 
ingredients of small quantities of soluble salts of lime, or soluble 
salts of magnesia, preferably the acid phosphate of magnesia, 
either alone or in conjunction with free phosphoric acid, which 
are added to the ‘‘sponge” in the form of a solution with the 
ordinary salt, in the proportion of about from two to sixteen ounces 
to the sack of flour, or mixed with the yeast or salt before mixing 
with the flour, or introduced into the flour in a dry state when 
grinding. (April 12, 1880), 


1494.* Apparatus for Moulding Wheels, &c.: 
G. Whalley, Keighley. [2d.)—One or more wheels and 
pinions, the teeth of which vary in width, can be moulded in the 
same box; the patterns are drawn by mechanism at one and the 
same time, and a perfect mould preserved. The wheel 
secured to an under table which can be raised or low 
pinion, to a spindle that s through the under table: a lever is 
so arranged that when under table is lowered the width of the 
wheel teeth, the pinion, which is wider than the wheel, will travel 
quicker and wn from the sand, and both whee] and pinion 
will be flush with the face of toothed rims which fit the teeth of 
the patterns, so that while the patterns are being drawn, the tooth 
rims support the mould and prevent the teeth breaking down. 
(April 12, 1880), 


1496. Prin 
Dickinson, Newbury, 
pared paper ¢iis drawn by 

from paper wheel a over printing table 6. Within 


Music by Electricity: H. 

, kshire. [4d 1 Fig.J]—Pre- 
wheel ¢, which rotates by clockwork, 
x c is a set 


of rulers, which rule on the paper as it rums the treble and bass 
staff lines. 
ing to the various musical notes, and acted upon by electro- 


The box also contains a number of pins correspond- 











magnets in circuits, which are pleted by depressing the keys 
of the instrument played upon. Upon depressing any given key, 
the movable “pin working in connexion with this key is also 
depressed and marks a fine line on the ing od the length of the 
line corresponding to the time the note d down. The pins 
are also so place }, that if a note would fall inconveniently high or 
low, the note will be printed an octave lower or higher, as the case 
may be, and the proper octave indicated by a mark produced in @ 
similar manner. (April 12, 1880), 


1499.* Illumina Gratings for Roofs, &c.: T- 
2 inati 
Hyatt, London. ta eonsists (1) in making Ly ge motes 


f pieces of cut plate glass, the joints 
eee ther: tected bye fillet or overlap, cast on the grating. 
oan consists in serrating 


with : 
be slope may 





steps 
from the opposite reflecting 
serrated side without obstruction. Also 
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relates to the construction of daylight reflectors combined with the 
illuminating gratings. (April 12, 1880). 


1500. less Clasp Knives, &c.: C. Kesse'er, 
Berlin. ( and Sabin, Solingen, Germany.) (6d. 5 Figs.) 
—In the illustration the knife is shown open, the two parts of the 
handle aa being closed and secured by the clasp e¢ ; the dotted lines 
show the two parts of handle partly open. The handles are 











pivotted as shown, and a fixed stud f on the blade enters a recess 
in each half of the handle, so that when the knife is open it is 
firmly held ia position. Each half of the handle is grooved or 
hollow, when therefore the knife is closed the blade is covered 
and protected. (April 12, 1880), 


1501.* Unloading Vessels: E. B. Campbell, 
Dublin. ([2d.J)—A truck is mounted on its frame by a ball-and- 
socket joint, so that it can be tipped in any direction. After it has 
been filled in the ship’s hold it is hoisted, and placed on a tramway 
connecting the ship to the dock side, and removed to the required 
spot, where its contents can be discharged in any direction. 
(April 12, 1880), 


1504. Multitubular Firearms: G. Pace, Valetta, 
Malta. [6d. 5 Figs.]—The piece is constructed of any suitable 
number of barrels. side by side, and each provided with all the 


action of the solenoid d, and the leather 


washer 
d, preventing escape of the air. When the lamp goes out, 


aperture 
the current ceases, the valve c rises, and allows the air to 


and 

















e cape, thus producing automatic ventilation. Further drawings 
represent the adaptation of the i ion to other lamps. (April 


13, 1880). 

1511. Telephone Switches: J. H. Johnson, Lon- 
don. (EZ. Marz, F. A, Klemm, J. Kayser, New York, U.S8.A., and L, 
Davis, Montreal, Canada). [6d. 3 Figs.)—The switch is so con- 
structed that the presence of the telephone in position connects the 
bell with the main line, and opens the local circuit, and its removal 
for use will cut out the bell. close the local battery circuit, and put 
the teleph and transmitter on the line. When the handle of 








requisite parts, and connected to a crank-pin upon a 
shaft, — which are as many cranks as there are barrels, the 
cranks being successively stepped at equal distances around the 
shaft, so as to operate the barrels one after another. Upon motion 
being given to the crankshaft a by a handle, the crank thrusts 
forward the rod 6 (if the action of one barrel only be considered), 
moving the guiding plate c, upon which are the rammer d. spring 
catch e, and inclined piece 7 These pieces raise the cartridge 
receivers or breechpieces g into the partitioned case h to receive a 





cartridge from the magazine, the bottom of which is grooved, 
and at the same time raise the detainer & so as to push back the 
striking needle /. Towards the end of this movement the ram- 
mer d pushes the cartridge into the raised receiver g, and clear of 
the magazine, and expels the empty shell on to the inclined plate m. 
In the receding motion which follows, the receiver and detainer 
are lowered by the inclined piece, and the hammers are raised 
— released by the catches e, and the cartridge exploded. (April 
13, 1880). 


1505. Ventilating Apparatus: J. B. Papier, Lon- 
don. [6d. 9 Figs.]—Relates to a ventilator into which air, steam, or 
gas is injected in an upward direction and caused to eject itself in the 
form of a screw or spiral to obtain an ascending current. Refer- 
ring to the illustrations, the air received by the mouths is carried 
down the outer tubes, and being compressed by the narrowing 
passage, enters the ventilator with increased force and ascends 
in the form of a spiral. Instead of passing down passages the 
air might be admitted direct. By making use of a jet of steam 
injected at the lower base obliquely upwards or horizontally 








along the inner surface, the shaft is cleared of black smoke. If 
desired an injection of airis made atthe upper end of the apparatus 
and fresh air conveyed into any building, or air, gases, &c., may 
be led from one apartment into another. The specification also 
describes meens for admitting fresh air and getting rid of foul air, 
by rectangular or other openings in the roof, down draught and 
admittance of rain being provided against by upward turned de- 
flecting plates. (April 13, 1880), 


1506.* Water-Clossts: J. T. Cowe, Edinburgh. 
[24.])—Forms a groove in the lip of the basin, and fits a hollow 
elastic ring therein, projecting above the lip, so that the under 
surface of seat rests thereon, and by its weight maintains a close 
joint. and prevents the escape of gas; or the elastic ring may be 
a in a groove in the under surface of the seat, (April 13, 

)e 


1507. Electric Lamps: G. G. Andre, Dorking. 
(6d. 8 Figs.)—Relates to an electric light lantern by which a definite 
quantity of air is supplied to the incandescent carbons, while the 
current is on. an automatic ventilation being produced when the 
Patent lamps to which the present invention has been epplied; a 

ps to w! e present invention 3@ 
the small hole for the ingress of the air, and it aeenid octech be 
made adjustable in size by any suitable means. The tube d for 
the carbon is. at the top with a small aperture 6. As long 
wn down by the 


provided 
as the current:is passing, the core tube c is 





the telephone is placed upon the hanger d, the horizontal arm of the 
lever d is pressed upwards, thus bringing the upper end of the 

















vertical arm into contact with the signal bell connexion f and out of 
contact with the Ney epee and transmitter connexion A, and atthe 
same time ope: ¢ local battery circuit by lifting the arm a 
out of contact with the connexion m, so that the main line then 
travels through the spring e, lever @, and connexion /, to the bell. 
When, on the other hand, the telephone is remoyed, the spring e 
holds the lever d against the telephone and transmitter connexion 
h, putting them on the line, and disconnecting the bell and local 
battery circuit. (April 13, 1880), 


1512. Production of Tri-calcic and Di-calcic 
Phosphates: W. A. Hills, Saltney, Flintshire. [4<.) 
—The invention consists substantially in the use of the hypo- 
sulphite of lime for the d ition of phosphate of soda, and 
the formation thereby of tri-calcic and diecalcic phosphate of high 
strength, and the recovery of the soda in the form of hypo-sulphite 
of soda, The specification gives the proportions and quantities of 
the various materials, and the temperature to which they are to 
be subjected during their process or treatment. (April 13, 1880), 


Gathering A _o for Grinting Ma- 
R. Hales Ana”, + Essen, London. [(2d.)—The 


objects of this invention are (1) to gather the sheets mechanically 
against the stops on the delivery boards of printing machines; (2) 
to prevent the rebound of the printed sheets on reaching the stops; 
and, (3) to insure a perfeetly level superposition of the sheets upon 
such delivery boards. Two rollers are arranged in sliding f 
which are free to move in slots in the stops against the sheets of | 
paper as delivered. These rollers revolve rapidly and press upon 
each sheet as it arrives, keeping it by their friction close a it the 
stops, and gradually rising as the sheets accumulate. The inven- 
tion is applicable ‘specially to perfecting cylinders, drop bars, and 
Anglo and French perfecting machines. (April! 13, 1880), 


1514. Apparatus for Hea’ Fluids: W. R. Lake, 
London. (C. S. Comins, Boston, U.S.A.) [6d. 2 FigsjJ—Sub- 
stantially the improvements consist in a heating or boiling vessel, 
which derives its heat from a hollow annular base or ring. The 








Fig.1. 




















ring is split or divided in one side; and is capable of being enl: 
oF contracted, so that by. bringing the base seaner to, oF fs r 
vessel, the 


the annular ring a, and steam is admitted to and circulates in the 
chamber a; g is the steam inlet and / the outlet. Two lugs or 
Sungee 2 cate Semned an, Co citen ep sets so that by ting 
the handwheel ¢ and screw d, the maby be drawn more or less 
tightly around the vessel within it, (April 13, 1880). 


1516. Colo : A. Watt, London. [4d. 
—Consists in the manufacture of red pigments from hydra‘ 

roxide of iron. A persalt of iron of the density of 1150 is stirred 

@ quantity of liquid ammonia until the whole of the iron is 
thrown down in the form of a 2 gm ny le a peroxide. 
pper until it acquires a t orange 
taside tosubside. After a few hours the su 
loride of is run off, and fresh water 
added to wash out the chloride of which is carefully 
preserved to be subsequently reconverted into ammonia by being 
mixed with slaked limeand distilled in a suitable retort, When the 
red-coloured xide of iron has been sufficiently washed it is dried 
on a farnace into solid cakes, which are put into a retort and further 
heated to produce the shade of colour req In order to make 
@ paint from the colour it is mixed with sulphate of lime or baryta, 
A. both, in suitable proportions and calcined, (April 13, 

). 


1517. B 
9 Figs.J}—The invention consists in the 
at will the action of the valve, limiting the passage 
the food, and reducing the area of the outlet to the feeding tube. 
Theillustration shows the valve free for full action, but if required 
to reduce the flow, the plug @ is screwed further into the neck of 
the bottle cap c, so that pin 6, which is attached to a, limits the 
action of valve e, and reduces the inflow of food to chamber /, 





which is screwed into the cap, as shown. To reduce the area of 


the outlet in pipe d, the plug @ must be lengthened, so that 
waes _— =. sufficiently to partially cover the outlet. (April 
1519. 


Machinery for Washing and Scouring 
Wool, &c.: J. and W. McNa' t, Rochdale. 
8d. 9 Figs.)—Relates (1; to improved comb of mechanisms 
or dragging the wool from the washing trough up the incline to 
the squeezing rollers, and one modification of the invention for 
this pu consists of two séts of frames armed with the 
rows of teeth in one frame alternate with the rows of teeth in the 
other frame. These frames are worked as described - 
cations 821 of 1865, 2772 of 1870, and 1318 of 1879, but so that each 
frame will work opposite to the other. other modification 
consists in making only one of the frames to drag up the wool, the 
other frame having only a lifting movement to retain the wool. 
Also in using two harrows, the prongs of one ing between 
those of the other, both having a di or movement, 
one at each end of the incline, one feeding the wool to tne other. 
Also in arranging the prongs to hold while ascending, and to give 
























































‘ Fig. 1. 
fi <9 
{ “ee 
eee lee 
way and 8 over the wool in descending. (2) In placing the 
above mec at the sides and below the incline instead of 


over and above itas hitherto. (3) The construction of the incline 
of glass or earthenware, or metal covered with glass or enamel, 
(4) The mechanism to be used in place of the ordinary rakes, 
consisting of harrows armed with teeth, and having the requisite 
up-and-down and to-and-fro motjon im; to them by gearing 
on the outside of the trough. Fig. 1 illustrates one modi of 
the first part, and also the third of the invention; Fig. 2 
illustrates the arrangement constituting the fourth part. Each 

of tines, Fig. 1, is connected to uprights a* and a*, 
secured to a slide frame genie * wise of the 
resting on two cams b* by which they 

crank, jointed by a connected rod to an arm on the 
containing a slide frame resting upon cams, and procat: 
= action of a crank-pin in the side of one of the cams, (April 14, 
1 

Manufacture of Ice: F. N. Mackay, Liv: 
“1 water wh ge anaes is cones + 
ni - to} m surroun y a rigerativg | a 





from, the outer sides of the ye temperature 
may be increased or diminished. e yessel is inserted within 





pped 
and is constant!y agitated by a: lunger or piston to 
produce clear ice, The illustration shows ove form of 
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describes three others, slightly differing 


ra and the 
ony a (April 14, 1880). 


ification 
from the one given herewith. 


1521. Nails: G. W. Herbert, Birmingham. [4/. 
4 Figs.)—The improvements consist in manufacturing nails, such 


Fig.2. 
Fig1 z= 
o~ 
K ©} 
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as used for upholstery, &c., by forming on the shanks a flange or 
shoulder, which is subsequently closed down, so as to form a rivet 
head, whereby vo or ornamental head of the nail is securely 
held. (April 14, 1880), 


1522. Manufacture of Hose for Liquids: C. 
Moseley, Manchester. [2d.)—Prepares a tube of partially 
vulean india-rubber by coating it with a solution of india- 
rubber, and allowing it to dry to permit of the evaporation of 
the solvent. A piece of adhesive cloth coated on each side with 
india-rubber is laid on with a loose overlap joint. In 
ppeneees eee ae hose it is drawn into 

en attached at one end toa steam pipe, and closed at 
the other, and finally di ded by the pr of the steam to the 
diameter of the hose, which consolidates the rubber and the cloth, 
m_— the rubber, and attaches the lining to the hose. (April 14, 


1524. W. Mixing Cement, 
Mortar, &o.: T. thews bg 4 Figs.)—is 
a machine for separating im ties from sand, gravel, broken 
stone, &c., and for mixing substances with cement, and also 
for cleansing ores. It consists of along trough traversed longi- 
tudinally by arms provided with rakes or scrapers attached to a 











SS 





The carriage is carried on rollers and 


reciprocating carriage. 
tp manner, indicated in the illustration by 


driven in any convenient 
the ing rod attached presumably toacrank. Water may 
be admitted to the tank at different points. (April 14, 1880). 


1625. Stoves and Closets for Drying Linen, &c.: 
. Bradford and F. Bolton, Manchester. (6d. 4 Figs.) 

he arrangement consists of a portable folding drying closet, eo 
arranged that it can be: ed together in a small compass and 
removed when not req When expanded it forms a rect- 
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J 
angular-shaped closet with a door, and also with lids in the roof for 
the entrance and removal of linen. It may be heated by the 
radiation from an ordinary fire when one side is removed, or by a 
stove; in the iatter case a ventilating pipe surrounding the smoke 
flue serves to carry off the moisture. (April 14, 1880), 


1527. Money Tills: C. and C. Fren London, 
(6d, 5 Pigs. The till is constructed so as to ror the money 


















































successive intervals of time to be counted 


the coins can be discharged from a shoot. In operation a coin 
dropped th: h the hole a falls upon a gong, and passes down 
the abe b until it strikes upon the fork c, which can be adjusted by 
a screw to the level of any tier of drawers, and by which the coin is 
diverted into a till. (April 14, 1880). 


1528.* tus for 
ing Gas es: H. J. B Lon don. (0. 
Iseminger and M. Faloon, Bloomington, Ill., U.S.A.) [2d.}—The auto- 
matic gas lighters are to be operated by an extra pressure of gas. 
The gas pipe from the burner is led into a casing where it ends oppo- 
site a movable mercury cup attached to an oscillating lever, one arm 
of which is actuated by the motion of a flexible diaphragm inside the 
casing, and exposed on one side to the pressure of gas which enters 
the casing through the pipe, the motion of the mercury cup having 
the effect of opening or closing the inlet of the pipe leading to the 
burner. When the gas is extinguished, the end of its gas pipe dips 
into the mercury of the movable cup. In order to lower the cup 
and admit gas to the pipe, an extra pressure is applied at the gas 
works which raises the peg and ignites the gas by means 
of a small auxiliary burner which is protected from the wind by a 
globe. For extinguishing the gas the extra pressure is again put 
on, and the position of a catch and wheel is such that, the motion 
is reversed, and the supply of gas to the pipe stopped. (April 14, 
1880). 

1529. Machinery for Washing, Bleaching, Dye- 
ing &c.: J. Whitford, Paisley, N.B. (6d. 3 Figs.)}—¥or 
treating yarns, woven, or other textile fabrics. The articles are 
carried between two travelling webs bc passing in oblique or 
inclined undalating lines through the liquor in a trough or vat a, the 
one web 6 returning over guide pulleys above the trough and the 
other web c returning below tke trough. This arrangement consti- 
tutes the essential points of novelty in the invention. The direction 
of the entry of the material d into the apparatus is shown by arrows ; 
A hare nipping rollers through which it first passes, and it then 
descends between rolls e f and the webs bc where it enters 
the trough a. The roller g, which is driven from the roller A, 
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revolves at a greater speed than the lower web rollers i i, so that 
the chain of fabric d is fed in quite slack, and undue strain or 
marking of the fabric is prevented. The fabric after passing 
ay a bc and ——— iy o a = mute line, 
passes ug! a . rough a@ og eye 
m, and thence over a delivery roller n, The trough a is fitted 
with hot and cold water pipes and filled with water to cover the 
webs bc. Steam is admitted for the purpose of heating and 
agitating the contents through the perforations o in the trough 
bottom. (April 14, 1880). 

Engines: P. Jensen, London. 
[6¢. 5 Figs.}—The novelty consists (1) 
in the use of a piston-like disc between the end of the rotary piston 
and the cylinder cover to make a steam-tight joint. This disc is 
surrounded by an ordinary piston ring, and held up to the end of 
the piston by steam pressure. (2) In the use of loose packing 
pieces carried in half round channels on the longitudinal working 


1530. Rotary Steam 
(J. Nilsen, Kotka, Finland) 


WAI USA { 





edges of the piston. (3) In the use of a piston made in two pieces 
foreed apart and against the internal periphery of the cylinder 
by steam pressure. (4) In the use of an adjustable abutment 
strip: ¢ fare the two parts of the piston, sliding in and out of the 
internal rotating cylinder }; 2 x are the longitudinal strips, and y 
the abutment strip; g is the disc by which a steam-tight joint is 
made at each end of the cylinder d. (April 14, 1880). 


1532. tus for Cleaning and Sharpening 
Knives: Courteen, London. [éd. 2 Figs.}—The 
novelty consists in the use of rotary conical rollers mounted on 


converging axles and turning in opposite directions in movable 
or adjustable bearings, the emery or other pulverised material 
being sprinkled on the rollers from a hopper. The moving parts 
are enclosed in a two-parted frame; upon each of the converg- 
ing axles is fixed a conical roller covered with india-rubber or 
other material. The knives are cleaned by introducing the blade, 
point foremost, between the two rollers through the openings 14 
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received during 
rately, being provided with a number of drawers, inte any of 





the material by their vibration whilst the machine is being worked. 
The material which has descended between the rollers is collected 
in a trough or drawer 20. Motion is given by the handle 5, shaft 4 
and bevel wheels 6, as shown. (April 14, 1880). 


1533.* Money Till: A. Steer, London. [2d.)—ihe 
— receiving the money writes the amount on a tablet which 
inserts in a glass-fronted shoot, so that the customer can see 
the written side of the tablet. The act of F wemveny I the tablet into the 
shoot releases a catch which enables a drawer to be opened. e 
receiver places the money into the drawer and shuts it, and 
the drawer cannot be again opened until another tablet is put into 
the shoot from which no tablet can be taken out when once put in 
until the apparat locked. (April 14, 1880). 

1535. Apparatus for Holding Letters, Bills, &c. : 
W. R. Lake, London. (/. W. Heysinger, Philadelphia, Penn., 
USA.) [6d. 21 Figs.}—The Ts can be held as in a clip, and 
when a sufficient quantity have accumulated they can be fastened 
together by a wire staple driven and clenched by a striker: d is a 
thumb-piece carried in bearings at», and held either up or down 























by the spring c; @ is a detachable striker carried in a case fitted 
loosely in the toe of the clip. In operation a staple is placed in the 
end of the case, and driven through the paper and turned up by 
contact with the metal grooved plate below by a blow of the hand 
on the striker. The separate of the trument are each 
made the subjects of claims. (April 14, 1880). 


1536. Manufacture of Sugar: J. McLaren, Leeds. 
(A. R, Mackenzie, Mackay, Queensland, Australia.) [4d. 1 Fig.)— 
The novelty consists in producing a vacuum in the pan by means 
of an ejector combined with the heating coils. The air is exhausted 
through the tube ) by means of any suitable ejector c, the steam 

















from which, together with the heated air, is conducted through a 
pipe e into the coils of the pan. A valve d is provided for 
preventing a return current of air to the pan, also valves g and h, 
by means of which the waste steam and air may be diverted direct 
into the atmosphere. (April 15, 1880). 


1539. Lighting and Heating by Gas, &c.: E. 
Liddle, Preston. [6¢. 12 Figs.|—Substantially the invention 
in the arrang t of mechanism for supplying and shut- 
ting off gas to gas burners, or for igniting coal or other fires. Th 
mechanism is adapted to ordinary alarm or other clocks, so that 
the period of time at, or du which, the gas supply is to be 
turned on or off may be ted; a is the clock-case, } an 
alarm disc, d an inlet pipe for gas, e outlet pipe which is con- 
nected with the burners, / an ordinary gas tap, to the plug of 
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which is attached a weighted lever g, having a lip or catch / at its 
end which presses on pins or arms a a' when tending in au 
upward direction. When lever g is in the position shown, the gas 
cock is partially opened; 2 indicates position when the cock is full 
open, and 3 when the cock is closed. A notched cam or drum is 
80 arranged that — being revolved by the clockwork the ends 
of the arms aa! will be moved, and the weighted lever g allowed 
to fall at a given time, the first falling movement the gas 
on, the second turning it off. The ition of the cams or discs 
with their notches can be varied with respect to the clock, so that 
the apparatus may be set to operate at stated times, (April 15, 


1880). 

1542. Compositions for Coa s’ Bottoms, 
&e.: 8. Wi South Shields. fia.) — he ingredients 
Fay ape together in the following proportions form a composi- 
tion for coating ships’ bottoms, or a paint for subme: structures, 
&c. First, thoroughly te Archangel tar 18 parts, and 
black varnish 9 parts, with methylated spirit (finish) 50 parts. In 
this mixture dtssolve powdered resin, 28 parts; then add a mixture 
of benzoline spirit, 75 parts, and rape seed oil, 18 parts; then mix 
all these ingredients and add powdered block chalk, 20 parts; 
powdered oxide of iron, 75 parts; powdered oxide of zinc, 75 parts ; 
powdered arsenic, 28 : lac solution, _10 parts; and 
bichloride of mercury, 10 parts; either separately or pr ly 
mixed ; then add caoutchouc solution ; mix thoroughly for 
some two or three hours until all the ingredients are amalgamated 








mater 
17. Wires 19 attached to the cover 18 assist the feeding of 
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together. This mixture must then stand in the mixer, which is 
kept air-tight for some six hours, when it will be ready for use. 
(April 15, 1880). 


1544. A tus for Grinding and Po . 
&c.: R.J. wards and A. Edwards, London. 
6 Figs.]—The first part of the invention refers to an endless le 
band boving its outer surface coated with emery, and stretch: 
round revo drums, one of which is driven in any suitable 


manner while the other is carried by a on one end of a lever, 
the other end of the lever being pro’ with adjustable springs 
or weights. In the illustration rr is the endless abrasive band, 
which is carried by the revolving pulleys ¢ and m, the former being 
driven from the countershaft g, n is the lever which carries the 
wheel m, and p the tension sp: . In cases where it is desired to 
grind surfaces which are irregular in a transverse direction, the 








abrasive band is made of material transversely flexible, and the 
periphery of the drum c is coated with leather, india-rubber, &c., 
and shaped more or less corresponding with that of the article to 
be ground. When flat surfaces of considerable extent are to be 
ground, an adjustable table is arranged beneath the lower surface 
of the abrasing material. A modification is described for polish- 
ing the surface of wires or spindles. The abrasing surface may 
also be in the form of a disc. The specification also relates toa 
special machine for making the circular sheets of abrasive 
material. (April 15, 1880). 


1545. Gas Burners and Lanterns: W. T. S ° 
London. (6d. 8 Figs.}—Two features of novelty are claimed. 
(1) The construction of flat flame burners to obtain and maintain 
a steady pear-shaped flame of uniform shape. (2) Adapting to the 
bottom of lanterns in which flat flame burners are ed a funnel- 
shaped airconductor. In the sectional view of the burner (Fig. 1) 
@ is the slit made transversely in the nipple and underlying it is 
an annular flange 6 which protects the flame from any upward 
rush of air. The slit is cut to the curved line shown. In the 
arrangement for lanterns (Fig. 2) the opening at the bottom of the 





lantern through which the gas pipe a passes, is surrounded with 
a metal sleeve 6 open at top and bottom, and having inserted the 
funnel-shaped air conductor c. The air which enters the sleeve 
passes in part through the funnel direct to the burners, and in part 
outside the funnel, by which it is deflected to the sides of the 
lantern. The air conductors bc are enclosed in a wire gauze 
casing d which reaches down to the bottom of the lantern. The 
air on entering the funnel rises gently up to the gas flame, and at 
the same time the air deflected to the sices of the lantern will mingle 
with the descending currents of air from the top. Describes an 
arrangement suitable for large burners. (April 15, 1880), 


1546.* Ap atus for Gas by Admix- 
ture of H bon Vapour: J. H. Vale, Ham- 
burg. ([2d.}—The passes through a carburettor, placed 


gas 

loosely within which is another, open at top and closed at bottom, 
containing the hydrocarbon. The burner is placed on the top of 
the first vessel. A tube descends from the burner into the hydro- 
carbon vessel, having lateral holes, and partly filled with a porous 
wick. The gas enters at bottom of first vessel, passes up around 
the second, enters through the lateral holes of the central tube 
and passes tothe burner. Heat from the flame is conducted down 
to this tube by pieces of metal on each side of the roof of the 
burner in metallic connexion with said tube, which heat vaporises 
a portion of the hydrocarbon which mingles with the gas. The 
admixture of hydrocarbon vapour with the gas is regulated by a 
screw near the top of central tube. The may enter the first 
vessel near the top, in which case the first vessel may itself con- 
= _ hydrocarbon, the other being dispensed with. (April 15, 


1547. Brushes: F. A. Maurey - Descham 
Paris. [4¢d. 5 Figs.}—A clothesbrush has its back made deep 
e210ugh to hold the various other brushes employed in the toilet: 
@ is the clothesbrush containing a hatbrush, nailbrush, tooth- 














brush, and comb. The cover g slides in guides /, and is a hair- 
brush, and may be backed by a mirror. e whole may be packed 
in a case, in which also may be carried a soap-box and shaving- 
brush. (April 15, 1880). 


1548. Exhibiting Pictures, &c.: A. MacCallum, 
London, (2¢.)}—Arranges metal columns or rods at suitable 
distances from the walls, screens, &c., for exhibiting pictures ; the 
lower ends of the rods are secured to the floor, or the lower part of 
screen, &c., and the upper ends to the or upper part of 
screen, &c. Metallic arms or hinges are mounted at suitable 
heights, so as to turn on these columns or rods, and are made of 
successively ane reg age me with sockets for veep ey pic- 
tures, &c,, allowing ictures with their frames to be placed 
one behind the other, and to fold against the wall, screens, &c., 


like the leaves of a book, the front ones being turned aside to view 
any other picture, (April 15,1880). 


1551.* Apparatus for or Warming Boots 
and Shoes: F.C. . Treland. 

The invention is designed to efficiently dry boots, &c., without 

of scorching, and consists of . ee ne ee essel of the 
rubber enclosed in an outer jacket of flannel or other absorbent 
material. The vessel is inserted in the boot, and filled with hot 
water, thus warming the flannel jactet, and causing it to absorb 
the moisture in the leather. (April 15, 1880), 


1552. Electric : A 
(J. M. A. Gérard-Lescuyer, 
ment consists in the a 
each formed of two carbons in 
form of a v, and bevelled at the points so as to meet. The lamp is 
composed of two pairs of tubular carbon holders a a', 

which the two sets of carbons 0} d', slide. The whole of the 
mechanism is mounted on a plate c, to which the holders a are 
permanently fixed, the other holders a' being hinged to it at d: 


ed | approximate size and form of the boot, made of 





iis an electro-magnet placed in a shunt circuit, and serves to 
bring the carbons together to establish the arc, the spring g serv- 
ing to separate them to the, extent allowed by adjus screw f; 
mm are -metal rollers, which are used both to the car- 
bons and to make electric tact b the holders and the 
carbons near their points; n n is a fan-shaped electro-magnet, 
through which the main current passes, curved prolongations of 
the cores being provided, as shown, in order to prevent the arc 
rising between the electrodes. (April 15, 1880). 





1554.* Gaffs for Fishing, &c.: H. Crawford, 
Totnes. [2d.]J—The jaws of the gaff are pivotted like 
the blades of a pair of scissors, and are held in contact ——- 
that can be released by the angler, The jaws are pro’ with 


teeth to prevent the escape of the fish, and their rear ends, beyond 
the joints, have ratchets which gear with teeth on guides on the 
staff, so as to lock the jaws. (April 16, 1880). 


1555. Knitting Machines: T. Coltman, Leicester. 
(8d. 22 Figs.—A metal bedplate supported by suitable standards 
carries a driving shaft and crank disc with a connecting link to 
communicate reciprocating motion to cam plates. The bed has two 
bearing surfaces at an le to each other; each surface at the 
centre of its length has a sley brass secured to it, and upon each of 
the fixed sleys is a sliding sley,each of which can be simultaneously 
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a: Ge: 


on the eyes of the front needles above the previous front 

i ly raised in their turn. The t needles 
fall and retain two looops, while needles fall and 
re’ one w a ike, stitch course. On 


completes pol sti 
the com ion of the left to right traverse of the saddle, the 
the set screw to the right, which slides the bolt 
to the left reversing the inclines ready for the next stroke. Two 
back stop plates o are Se the workman 
distance apart for the cen’ — of 
e 


plates o at 


cross of 

ve an intelligible explana- 
ed by the inventor, and to describe 
ration, without ey the greater 

specification. (April 16, 1880). 

1556. Electro-Plating ‘and Gilding on Wocd: 
H. A. V. Wirth, J—The object is to use wood 
carvings as a base for electro- ing. superfluous molecules 
of the carving having been, by known acids, destroyed, the ca: 
is placed in an oven heated to about 200 deg. Fahr., and dri 
The smooth parts are ctured, and may also be plugged with 
copper plugs to facilitate adherence of the metal, The surface 
having Boon covered with plumbago, the carving is placed ina 
solution of copper (scyanure of potassium), and subjected to the 
action of an electric battery by which it is plated with copper. It 
can then be silvered or gilt by electro-plating in the usual manner 
(April 16, 1880). 


1558.* Sto for Bottles, &c.: E. T. Worssam, 
London. (2d.)—A wooden collar rests on the top of the neck of 
the bottle, a tube attached to its lower surface entering the neck. 
Through the tube passes a rod fi at its upper end a 
button between which and the collar is a spiral spring. The lower 
end of the rod is in the form of a cone, around which is a hollow 
Tes apetag tn tp termed postion Os mpresse wo ths. washer between 

sp! ts n ion com r 
the surface of the cone and the neck of the bottle, and by presei: 
the button the cone descends, and the washer assumes its natura 
shape, when the stopper may be removed. The washer may be 
compressed by a nut screwed on the rod instead of by the spring. 
(April 16, 1880). 


1559. Apparatus for Ca J.W.de 
- I melee to aa tra be 
¢ a 
easy for them to enter, and fienponethis for them to leave until 
removed by the fisherman, The apparatus consists of a truncated 
pyramid of lattice work, with four doors guarded with gates that 
yield to a slight pressure from the outside, but which cannot be 


saddle, but it would be im; 
tion of the various parts 
the exact method of their o; 
part of his drawings and of 


Crabs: 
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moved from the inside. The top of the trap is formed of floating 
bars hinged at their outer ends, and pee towards the middle, 
so as to form a “marine pitfall’? which will drop to admit an 
unwary crab and then rise to prevent his escape; a is one form 
of gate centred above, and b is another gate made like a turnstile ; 
c are es for bait, d are guards against sea-weed, dc. 
(April 16, 1880), 


1561. Lamps: F. Siemens, Dresden. (64. 11 Figs.1— 
Has reference to regenerative lamps (previous letters patent 
No, 2231, —y 4 h the prod of combustion pass down- 
wards from the flame through a central regenerative chamber 
within the annular burner of the lamp, while the air required for 
combustion passes upwards through an annular regenerative 
chamber surrounding the burner of the lamp. The annular 
burner consists by preference of a number of small vertical tubes. 
Referring to the illustrati the being admitted into the 
chamber a (Fig. 1), and the jets c, consisting of a ring of small 
tubes, ignited, the air for epee. combustion w: 
hrough the reg ator f, and being partly caused to flow to the 
inner side of the ring of tubes will enter into combustion with the 
gas, and the resulting flame will be drawn fy tomer ty be phe omepred 

lass n. In @ few seconds a tube placed immediately above the 
amp (not shown in the figures) will become heated and will have 
heated by conduction the tube i, with which it is connected, to 
rtain current in tha’ 








such an extent as to induce a ce 


into the tube above the lamp. On commu 
between chimney o and this tube. means of a thfottle valve 
not in the figures, the bul of of combastion 


to the regenerative 
be imparted fewrie 5 by radiation and 














to regenerative e and gas tubes 
ed tric | th Salen aily intensified Ui hich is al dana 

adjusted to or from the fixed sley by double-grooved eccentric | thus pi a t, Ww! 80 
can which when moved by the oadent rate,studs attached | by notched shown at g and A, which divide the air 
to the sley brasses, or to a connecting link to the brasses, | supply into a number of small currents on each side of 
which are when a needle bit is required to be taken out for | the as in Specification 3555, . The cylinder & 
narrowing the fabric, the sleys being then closed until the operation | is made of fireclay, or other suitable material, and as the flame of 
is repeated, The sleys carry two rows of needles, which cross atan | the lamp is drawn downward over the edge, the height of this 
angle, each row being supplied with thread from one of two tra- ! cy height of the flame, In some cases the 
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superposed hollow perforated cones in the regenerative chambers 
may be dispensed with, and the tube ¢ may, if convenient, be con- 
nected to any other means of producing draught instead of to the 
chimney flue above the lamp. In a modification the combined 





products of combuation from two or more such lamps pass to a 
central flue pipe forming part of the stem by which the lamps are 
supported, this flue pipe Sy) oper a with a gas jet for geudenhi 
the requisite draught. A further adaptation is described in which 

tive principle is applied to a lamp with open flame, 


@ regenera 
(April 16, 1880). 
1562." O Dredges: F. A. Capps, Ealing. (2d. 
¢ or scraper is made in two pieces and — As. | 
, in such manner 


—The acythe 
a metal rod by short bars with hinged fastenin 

that when drawn over the ground by the usual hauling ropes (to 
which the metal rod is fastened) the scraper blade may by its own 
weight be lifted in part when passing over a rock and depressed 
in part when between rocks, &c., thereby scraping off and out the 
oysters more efficiently than is now usual. (April 16, 1880). 


1563. Railway Brakes: J. H. Johnson, London. 
(7. W. Stanford and 8. Milligan, Melbourne, Australia),—The inven- 
tion consists in the — of electricity through electro- 
m ts to the wheels of railway rolling stock asa brake power, 
and in making the cases which contain the electro-magnetic brake 
blocks automatically release themselves by their own weight. An 
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*lectric wire a proceeds from abattery or machine, and is con- 
nected to electro- + contained in a case b', and shod with 
irons 6°, made to fit periphery of the wheel. When desired to 
put on the brake a current of electricity 1s communicated to the 
magnets, which causes the shoes 6? to at once approach and 
adhere to the wheel tyre. On the electric current ceasing the 
shoes and their case }! slide back by reason of their weight on the 
guide barc. (April 16, 1880). 

tion or Removal of Incrustation in 


H Manchester. (4. Cords 
ate of iron is added to the 


Steam Boilers: G. 

and A, Deininger, Berlin.) (4d¢.)—Su 
feed water, and the sulphuric it contains combines with 
carbonates of lime and magnesia, if such are present, to form 
soluble salts; also in marine boilers, in connexion with chlorine it 
forms “ sulphate of lime and salts of magnesia.” Foreign matters, 
such as clay and dirt and crystals of gypsum, become coated with 
ox, rate of iron, and can be blown off when convenient. 
(April 16, 1880), 


1565." Bicycles: J. Goodman, London. ([2d)— 
Employs the hind wheel as the guiding wheel, the driving axle 
—* bearings fixed to the fore ca . The backbone 
leading to the hind wheel turns on centres in the forked head of 
the front carriage, and acts as a steering bar, these bearing centres 
being fixed et an angle with the ground touching point of the hind 
wheel. The backbone turns on a joint between the wheels, which 
is held in position \, Ae forked stay leading from the front fork to 
the junction of the kbove with the fork of the hind wheel. In 
front of the rider a lever is fixed to the steering bar, on the ends of 
which handles are jointed with cranked end: to receive the con- 
nec rods, the other ends being held by a stuf on each side of 
the fore carriage, so that the steering is effected by actuating the 
lever by the movement of both handles, (April 16, 1880). 


1566," © te Paper, &o.: G. Olivier, Bor- 
deaux. [ — atone end of a leaf of cigarette paper a 
small strip of tin, silver, gold, or other metal. May be applied to 


2d. 
ready- cigarettes, or instead of using a strip of metal the 
may be metallised at one of its ends by chemical means. 


tapril 16, 1880). 
1567. Au tic tus for Lane, Regu- 
Gas Burners: F. H. F. 
Klinkerfues, Gottingen.) (6d. 4 Figs.) 


Engel: Hamburg. 

i] 

—A hp a ia applied in combination with an 
flame enlarged by sndden risings of the pressure for 


the purpose of turning a valve, which opens, regulates, and closes 


the inlet of the gas burner, The invention consists in this arrange- 
Ment, and ina com for the of the gas to 
the auxiliary burner. The metallic thermometer m m m is placed 
above the auxiliary flame a, and is heated each time the flame a is 
enla' by an additional ssure of the A aes The thermometer 
is m in the form of a spring, which expands by heat and 
communicates its movement by arm 6 upon a double lever ¢e, 
tarning on a bolt o. The ends of the lever ¢ ¢ en, with a ratchet 
wheel A, connected to valve p, 80 that accordingly as the wheel A 
is turned, the valve p is more or less opened, and gas is admitted 








to the burner s, and ignited by the enlarged flame a. The bottom 
part of the apparatus contains the compensator consisting of a 
vessel surrounding the inlet tube r, and divided into two chambers 
cand d, which are closed at the bottom by a flexible dia, et 
having an opening 7, The tube r is fastened to bottom of c, which 
communicates with the auxiliary burner; the gas passes through 
the fine openings rr! as long as the pressure of the gas is not 
increased. As soon as the pressure rises, the diaphragm e is 
pressed upwards and lifts the conical ring n, so that a greater 
quantity of gas by opening s, which ing was previously 
(April 16, 1880), 


passes 
closed by the ring n. 

1569.* Colo of Photographs: J. C. Mew- 
burn, A a Favre, Paris.) [24]—The photograph 
is supported on a glass plate. On the back of a positive carbon 
picture are — with @ brush the colours required. Having 
applied the colours a layer of gelatine or collodion is spread over 
them 80 as to protect the sheet of gelatine bearing the picture 
from the colours afterwards applied, and to serve as a support 
thereto. The delicate and light colours come first, such as flesh 
tints, then the lighter shades of the dress, &c. (for a figure), and 
iinally, always guided by the transparency of the picture, the 
deeper shades are applied, thus all the clearness of the outline is 
retained. It is preferred to use colours made with essence of 
spirit, or oil or other colours may be employed. (April 16, 1880). 


1570. Produc Dies or Mills for Engraving: 
H. Fischer, - BR (4d ]—tThe novelty i 





4 


1576.* Press for the Manufacture of Prismatic 
Gun: 7c , Berlin. (2. Gruson, Buckau). [2d.] 
—The powder is compressed in moulds between pistons actuat 
by two pairs of eccentrics, fixed to a main shaft, connected to 
crossheads above and below the mould table. The material is fed 
at every stroke into each mould boa eg Ay Ape teem 
by a cam disc. The upper pistons rising, leave moulds, while 
the lower ones also ris the prisms out of the moulds. 


when the slide advancing shifts the prisms out of the wa: of the 
pistons. (April 17, 1880). ‘ 4 





1577. Looms: R. Illingworth, Blackburn. (6d. 
10 Figs.]—The swells of shuttle boxes instead of being fitted to the 
backboard are inserted in the adjustable guard plate and the bell- 
cranks for actuating the frogs are placed on the front of the sley 
instead of the back. In some cases the back swell is retained, but 
a much weaker spring is used with it than that at the back of the 
front swell, The specification also describes a swell made entirely 





Fig.1. 





from sheet steel and a picker without @ foot to guide it, since the 
path of the shuttle is perfectly straight with the proposed arrange- 
ment. In Fig. 2, g is the guard plate, g! the swell, g§ the “ box 
spring ;” ¢ is a second swell on the backboard with a light spring 
@;cisa of the backboard hinged so as to give way when 
the shuttle is “trapped” and keptin position by the spring c* 
(April 17, 1880). 


1578. Destructive Distillation of Shale for Ob- 
Mineral Oil: W. Young, Cli; Renfrew. 

{10d. 11 Figs.}—The air which supports the combustion of the 
shale coke is first heated by being passed through a series of 
regenerative passages connected with the ovens of the retorts, 
these passages being heated by the waste products of b 
of the fuel employed to heat the retorts, and by the other fuel 
used to supplement the heat from the shale coke, Instead of burn- 
ing the suppl tary fuelin comb with the shale coke, 
separate furnaces are used, communicating direct with the 
chamber in which the retorts are set; or this fuel is first converted 
into gas which is burnt either in the combustion chamber or in the 


ion 











and electrotype processes 


in the combined use of the photographic 
;" the chief object being to 


for manufacturing dies or “ mills 
produce economically engraved re rollers as used by calico 
printers. In the process described in provisional specification a 
negative of the design is taken by photo; py. and a print obtained 
from it in gelatine, on removin; the solab, ie portions of which the 
pattern remains in relief, and from this a cast is obtained, and a 
gulvanotype produced in steel, constituting the die from which the 
“mill” is obtained. As described in the final specification, instead 
of first making a die, and then from this a ‘‘ mill” to impress the 
copper roller, the “mill” may be made without resort to a die. 
According to this process the design is made on transfer paper and 
transferred to the mill blank or steel roller which has been 
previously coated with a material sensitive to light. The trans- 
ferred pattern is then washed off, and after the pattern is developed 
the roller is in a condition to receive upon it an electrotype deposit 
of steel at those parts which the solvent has laid bare. The 
invention is stated also to be applicable to the production of 
embossing surfaces, (April 16, 1880). 


1573. Apparatus for Facilitating 
a Screw Propeller whilst the Vessel 

J. B, D. Boul London, [6d. 4 /igsj—Relates to appa- 
ratus for enabling * built up” screw propellers to be examined or 
repaired without raising the Pg e invention consists of 
& trunk fitted to slide up and down within a fixed or well, 
and having an opening at bottom adapted, when the trunk is 
lowered, to fit closely upon the boss of the propeller around the 
flange or base of a blade, also provided with hinged or movable 
segments adapted to open to pass over the blade and toclose again to 
fit upon the boss: a is the fixed trunk, 6 the sliding trunk, which 
may be in one or more lengths ; the bottom c has a central opening, 


upon 
8% Afloat: 

















the edge ¢ of which is formed to pass over the base of the pro- 
peller blade and fit the boss, and binged or movable segments are 
provided as shown, A screw shaft 7, operated by @ capstan /'! 
effects the raising or lowering as required. The trunk ha 
red the water is pum 


tary furnace. The specification also relates to the use 


PY 


SSSOSSSIS SE ae 
Saancas " F 
————— 











sulphate of ammonia or from other sources, instead of high pres- 
sure steam, to eliminate the nitrogen in the sbale, this steam being 
introduced into the retorts by means of a steam jet or by any 
other convenient means. In order to facilitate the transmission 
of the spent product of distillation from the retorts into the hesting 
chambers, the doors, both of the retorts and chambers, are formed 
in one piece, or they are so connected together that they simul- 
taneously open or close both the retorts and the combustion 
chambers, in the illustration a is the busti hamber, d the 
supplementary furnace provided with door 6. In burning gas in 
this furnace gas pipes ¢ and ¢ are provided. The air for support- 
ing combustion passes into one or other of the flues g or / as the 
case may be, into the chamber m, into the spaces between the com- 
bustion chambers and thence in a heated conditioe by openings 
m* into the busti hambers, and by openings m* into the 
furnace d. By suitable means the products of combustion are 
caused to pass alternately through the flues g and / to the 
chimney, the air ing at the same time through / and g alter- 


nately. (April 17, 1880). 
1581* Pneumatic Instruments for Measuring 
burg. (/. 
ed a variation of pres- 


Temperature: C. M. Sombart, 

Wiske, Immendorf, Germany), (2d 

sure of @ constant quantity of enclosed nitrogen or similar gas in @ 
diluted state, by a variation of its temperature, thus indicating the 
temperature of the enclosed by means of its SS a 
vacuum on the other side of diaphragms removing the influence of 
the atmospheric pressure. The diaphragms consist of two equal 
springs, which close separately the two spaces for the vacuum and 
the gas, connected so that the atmospheric pressure on one sp! 
balances that on the other. The springs, which may be disc- 
shaped, transmit their motion upon a lever, ‘communicating with 
a pointer and dial, or they may be tubes, as used in Bourdon's 
pressure ga , one contain @ vacuum, and the other con- 
nected with the closed gas vessel. The alteration of tension caused 
by the change of tem ture in the latter 5; Z. prodaces a devia- 











been lowered over the blade to be 
(April 16, 1880). 





repai 
out and the operation conducted within. 


tion of the springs, which is transferred to an indicator. (April 17, 
1880). 
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1582.* Gas Burners: A. E. Filer, London. 
Splits up the flame into four or more thin webs, by drillin 
or cutting triangular or cruciform slits in a flat or roun 
burner. Uses also, in some-cases,a@ dise of metal placed a short 
distance above the holes or slits, against which the flame impinges, 
and produces an effect somewhat like an argand burner. (April 17, 
1880). 


1583.* Portable or Tra’ ashing, 
ing, and Scouring Machine: J. ey, Ren- 
frew, N.B. a} msists of a rectangular framing mounted 
on swivelling wheels. A rotary brush, the breadth of the machine, 
is carried by a bracket lever at end, cen on @ crank- 
shaft above, by which shaft the brush is driven through a pinion 
and spur-wheel. Water and soap may be sup to the brush, 
from a channel formed on a cover over it, fed by a pipe from a 
small tank on the machine. The levers raise or lower, and fix the 
brush, which may be driven by a steam or other engine, fixed to 
the machine, and supplied by a flexible tube led up to the roof. 
The machine is pushed or drawn along the carpet. An additional 
dry brush may be fitted on each side of the wet one, one of which 
only is in action at a time, for brushing up the soap and water into 
atrough. (April 17, 1880). 

1584. Tool for Shaping Sheet Metals, &c.: A. 
Bidault, Paris. [6d. 10 Figs.|—The improved tool is for 
shaping, stamping up, &c., thin sheets of metal for boxes and 
covers, the object being to avoid plaiting and cracking of the 
edges. The distinctive characteristics of the invention consist 
(1) in the arrangement of the matrix Ai, spring / holding the 
bottom A flush with the base of ¢; (2) the arrangement of the 


Fig 2. 


2d.J— 























punch p withlits elastic appliances r,s, u, &c , leaving the said 
punch fixed during the whole operation, and holding firmly 
pressed, by the action of the matrix A, the edges of the metallic 
sheet to be shaped, and letting go the edges regularly in propor- 
tion to the penetration of the punch or matrix; (3) the arrange- 
ment of the elastic combination r, &c., below the table which car- 
ries the punch p, so that it is easy to regulate the tension of the 
spring, and proportion it to the nature of the work; (4) the substi- 
tution for the spring of a counterweight, or compressed air; and 
(5) the general arrangement of the tool itself. The machine 
operates as follows: The piece of metal is placed upon the ring 
n of the punch p, when the matrix h descends and presses the 
edges of the plate by the piece i more or less firmly, according to 
the tension of the spring r. The tool holder g having reached the 
end of its downward stroke, rises and disengages the punch, and 
the bottom A, driven by the spring /, returns to its position, causing 
the shaped box lid to fall out. Fig. 2 shows an arrangement for 
mechanically placing the plate of metal upon the ring; this is 
accomplished by the cam }'. operating lever 52, which, by means 
of links 63, move slide 4. The slide receives the plate of metal, 
and at the proper moment moves forward, and throwing off the 
finished box lid, deposits the plate in its place. (April 17, 1880). 


1585. Coils for Bloctro-Magness, &c.: G. Scar- 
lett, Liverpool. [6d. 4 Figs.}—The coils are wound with two 
as many 


or more insulated wires in multiple arc, the core having 
divisions as there are wires, the wire in each division being ‘‘of the 





Fig. 

















same resistance as the line in telegraphy, or of the producer 
electricity in electro-magnets.” If preferred the insulated wi 
may be wound together upon the bobbin. The main points to be 
noticed in these coils is that the depth of the coil should not be less 
than the diameter of the core. Fig. 1 shows a horseshoe magnet 
wound with eight independent wires, and Fig. 2 a bobbin wound 
for telegraphic purposes with two such wires. (April 17, 1880). 


1587.* Turnstiles: G. Lowry, Salford, Lanca- 
5 a se sane to improvements on the apparatus 
described in Specification 3377 of 1866 for doing away with ratchet 
wheels and foot levers, by putting a star wheel on revolving shaft, 
and applying on each side of this wheel a flat spring with a notch 
to take into the pins in the star wheel when the arm is brought 
straight across the passage. (2) For registering, two spiral springs 
are acted on by the pins in the star wheel. (3) Making the body 
part of turnstile of sheet iron let into a groove in the top and bottom 
frame and bolted together. (April 17, 1880). 
1588. A) tus for Reducing the Friction of 
Axles: J. G. Wilson, Manchester. (IW. /. Brewer, Bombay) 
(64. 22 Figs.|—The journals instead of running in fixed bea: 


of 
res 


main 
with 
tion describes 


tuds. The illus shows @ wagon in which a is the 
stnde. azokion tus Vaart > Whictt botuies in frictional contact 
the wheel ¢ carried onthe shaft d, The 





and claims the application of the invention to pulley blocks, cranes, 
washing machines, presses, and other machinery. (April 17, 


1880). 
1590. A for Ventilation and Combus- 
tion: W. ots, Birmingham. 1s, 2d. 60 Figs.j—Relates 
(1). to the ven: n of dings an — by 
through perforated surfaces and mouldings; (2).to the discharge of 
vapours and gases. by the machines or appliances shown in the 
illustrations, which are not described in detail; (3) to the combina- 
tion with the above-mentioned appliances of a valve to regulate the 
flow of air; (4) to the arrangement of a non-protrudent fireclay flue 





in the thickness of walls ; (5) to the application of means to con- 
dense vapours and gases at the di g end of the extractors 
and dischargers; (6) to the — of the extractor.and dis- 
charger to chimney stacks ; (7) with street lamps; (8) with house- 
hold arrangements ; (9) to the @ and distilletion of fuel, and 
to dampers and bonnets for use therewith; (10) to combustion 
chambers for steam boilers. (April 17, 1880). 

1591,* Apparatus for Raising and Forcing Beer, 
&c.: W. Manchester. [2d.)—Inside a cylinder is 
@ piston, on the top of which is placed a “load.” To the piston rod 
18 da ing round a wheel, worked by a crank, to 
raise it. The liquid being drawn into the cylinder, the piston rests 
on it, and on tap being turned, forces it up through a pipe lead- 
ing from the bottom of the cylinder. (April 17, 1880). 


1592.* Apparatus for Dra and Locking the 
Heads of Landaus: G. J. Jacobs, Guildford, Surrey. 
(2d.}—Consists of a cranked lever working on a pivot upon a plate 
tixed to the framework at the inside of one of the heodn,” and of a 
coupling link jointed to the short arm, and adapted to engage with 
a stud upon th late attached in a corres position 
to the framework of the other head. To lock the parts the lever is 
made slightly cranked to enable it to describe rather more than a 
semicircle, so that by slightly beyond the dead centre, it 
will lock itself against the coupling link. (April 17, 1880), 








1603. Com Pencil Sharpen 
Point Protectors: M.C.Stone, Bal 
5 Figs.)—The sharpener is made wholly of steel either out of the 
solid, or by bending a piece of sheet steel in a die, and consists essen- 
tially of a hollow cylinder a, with a hollow conical end 4, slotted 


longitudinally to allow the device to clasp the pencil, and to admit of 





the formation in the conical portion of a Cains ote which, when 
the sharpener is turned round on the pencil, shaves off a portion 
of the lead and wood. To give the cutting edge a certain elasticity, 
independent of the longitudinal slot, a transverse slit is made at 
the junct‘on of the cylindrical and conical portions of the device, 
and by this means the cutter can be adjusted to cut @ shaving of 
proper thickness. When the device is used asa a yews protector, 
the point of the pencil is withdrawn so as to clear the cutting edge. 
To prevent the spiral grooving of the lead in the ——— 
operation the aperture is bo: 80 as to present to the lead a 
cylindrical surface. The external surface of the cylindrical 
portion of the device is roughened. (April 19, 1880). 


Castors Furnit Jones 


Gnven try. [6d Fa The pon | the invent ; 
ventry. j 8. novelty 0’ vention con- 
s sts in making the o wivatitog part of the castor and the conical 


tubular bearing which turns upon the fixed pin from a single strip 





of sheet metal, by the process described, which consists in cutting 
a strip of metal, piercing the holes e, and by a series of beading tools 
and dies forming it into the shape shown in the illustration 
(April 23, 1880). : 


1751. Electric Signal Apparatus for Railroads: 
W. Morgan-: vf (O. Gassett, Boston, es 
{Is. 23 Figs.)—Relates to apparatus operating with a c' 


circuit, in which the signals are effected by shunting or short 
circuiting their controlling electro-magnets by the wheels and axles 
of a train, or otherwise, the battery circuit remaining constant, 
——_ when accidentally broken by ruptare of the circuit; and it 
consists essentially of a switch and switch-locking device to auto- 
matically engage and lock the switch rails when the switch is 
closed, this locking device being coutrolled by an electro-magnet 
in a circuit under control of a passing train, also in combination 
with the switch arrangement of a block signal, &c. Fig. 1 
represents @ plan, and Fig. 2a side elevation of a section of railway 
supposed to be about one mile long, with the signal station at the 
right-hand end, and the switch arrangement at the other end, the 
being omitted to avoid confusion. The electric circuit 
controlling the block signal runs from battery B through rail a, 





rua upon friction “‘lever wheels” revolving loosely on shafts or 





ers, and Pencil 
timore, U.S.A. (6d. tion wh 


arrent in the normal condition 
which by means of armature 
signal at safety. Should. 
however, a rail in circuit be broken, or a train be on the 
tails, or the contact at c be broken by thes og: ery Ae | 


and no longer 
signals & to 
signal and switch which controls the automatic, switch 
locking device, starts from battery B*, and is 
! with one electrode of the electro-magnet m, the other le 
in connexion with a contact pointn. Underneath » is the 
spring o, which at suitable times acts as circuit-closer by 
n; 0 is connected through p p, rails gand wire f, with the back stop 
q of the armature A, the circuit is also led round an electro-magnet 
r connected to a transmi key not shown in the illustrations, 
B‘. The signal being a’ 
% 
ting i 


and finally to the other pe of t 
safety, and the armature / against its back x 4m local circuit 
the ery bp 8, by magnetising 
causing it, ttracting its ar , to 


is closed at n, 0, by 
the electro-magnet m, 

raise the locking device ¢, and to allow the circuit closer spring c 
to thrown out the lever #4. At the same time it breaks the main 





























ane et ots = afterwards mpd it owe wire n, thereby 
emagnetising the signal magnet and setting the signal to danger. 
The signal is not set to danger by the circuit closer c until the 
latter has thrown the switch arm ¢ beyond the reach of the locking 
device ¢,s0 that when the signal is dependent upon the switch 
alone for its action, the locking arrangement is practically inopera- 
tive, the switch and signal — as if there were no locking 
device, and it is only when the signal is set to danger before the 
opening of the swi ¢, when it acts as a block signal set by a 
passing train or otherwise, that it affects the locking device to 
automatically lock theswitch. When it is desired to use the section 
for switching, a train is usually on the section, and the al 
consequently at danger. When this is the case, the local 
circuit is open at g, and the switch locked, so that raising the 
arm s and closing the points n, 0, does not close said circuit, 
which must be done before the switch can be moved. The local 
circuit is then closed by the ry circuit-closer v, in combina- 
an arrang t tact points, not shown, after 
which the switchman ma como the holding arm s, and 
complete the circuit through o and n, releasing the locking device 
¢ from the switch arm 4, which may now be turned for switching, 
During this time the signal stands at danger, and it does so until 
the switch is again closed and held in place. As soon as the switch 
arm is automatically locked by the locking device, the circuit is 
again closed at c, and the current, no longer shunted, sets the 
signal to safety provided the train has left the section, It will thus 
be seen that the block signal is so connected in a circuit controlled 
by the train, and the switch mechanism is so connected in a 
circuit with the signal, that the switch cannot be ch while a 
car is upon the section of track controlled by that signal except by 
first closing the local circuit by hand, so as to cut out the point 
opened by the mechanism of the signal, The inventor describes 
further modifications and results which can be obtained by the 
combination of the switch-locking and signal arrangement, (April 


29, 1880). ; 


1859. Hanging and A Sliding Doors to 
Railway Wagons, &c.: W. Morgan Brown, London. 
(EZ. Prescott, New Hampshire, U.S.A,). 6 Figs.)—The object is 
to permit the doors to swing outw: when unfastened, Jeaving 
them free to move, notwithstanding any collection of ice or snow 
atthe sides of the wagon, As shown in the illustration, a post 
lever 5* is pivotted to the car body and joined at its upper end to a 
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radius bar d2, connected with the door on one side, the door lever 
J2 is pivotted to the door and controlled atits end by a guide jz, 
When the door is opened the levers comme the position shown by 
dotted lines, but when it is closed the two levers stand vertically ; 
the upper end of lever #2 passes to the right of the upper end of 

lever 62, so that the pivot c? passes ou in 


= tside of, and comes 
ine with the pin A2, The invention is applicable to doors and 


slatted blinds. (May 6, 1880), 
Ss and Doubling Cotten: Me: J.C. 
yne, 8 Figs.|—The lower as 
of the bobbins of throstles and doub) frames are forced, when 


[4 
taper metal bushes, on 
the upper ion of collar or bolster which rolecte aboee tee 
lifting rail and into the bobbin. The bush 4s from 





wire 6 and c¢, rail d, through the ccils of the electro-magnet e, 


being removed in doffing by a ring or projection at the top of the 
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bolster. The illustration shows a throstle spindle with the flyer 
removed and the bobbin being doffed; 6 is the collar and c the 

stop ring, (May 20, 1880). 
2303, AirEngines: B.J.B. Mills. (J. 4. Woodbury, J. 
Z. Boston, Mass,, U.S.A.) 


Merrill, G. and E. F. Woodbury, 
[ls. 2d. 22 a lates to that class of air engines in which the 
same body is heated and cooled over and over again, and in 


which a working cylinder and piston is used in combination with 
areverser. The inventors claim to have discovered “ that it takes 
no more units of heat to raise air Pp d toa p 

a! to a given temperature than it does to raise 
common air to the same temperature,” and their 
object, therefore, is to produce an engine “capable of being 
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operated by air at very high pressures, and also capable of hea 
and cooling the air with grea. rapidity.” In the drawings aa 
are furnaces over which are moun the working cylinders d 
= ea &. the Baye a g, in “er are set both 
e a en -shaped pipes ¢ ¢, 80 that each 
depends into the - ber f, and its two ends pass chrcage 
the head if at different distances from its centre. The lower 
on 


porti. 
meter than the upper portion, and has fitted within it a short 
ry cylinder or shield 7‘, the lower end of which rests upon 
the head g, while its upper end is provided with an outwardly 
projec’ narrow flange or band ? ‘which fits the chambered 
portion of the cylinder, Between the shield / and the cylinder is 
an anoular space A, the central portion of which is eccentric to the 
shield, and into which one end of each of the pipes ¢ ¢ opens, while 


the other a into the chamber beneath the piston A, the 
v portion of which is loosely fitted to the upper portion of the 
cy’ , while the lower part is reduced in diameter, as shown; 


nn are cylinders of the two reversers, closed at their lower ends 
by the discs o, in which are a number of U-shaped tubes, as in the 
working cylinders; p is the reverser cylinder, within and con- 
centric to the n, 80 as to leave an annolar 
chamber between the two cylinders to serve as a regenerator. 
by the head ¢, from which project a series 

of each of which communicates with 


cylinder and the other with the tor. To q is also 
attached the upwardly projecting tu hub, through which 
Saath oe en ok amend to Geo wyese end of which the cocter 
casing s is the lower end of which is bolted through the 
head ¢ to the cylinder nm, thus f a chamber, enclosing the 
pipes n', to be filled with cold water. "piston rods are provided 


protected by la: 
y ayers 
pipe baie king cylinder 
by the q' to the annular space A wor! cy! » 
and thence through the pipes ¢¢ to the space beneath the - 
, and vice versa. The space ylind 
p is filled with a series of thin sheet metal plates, each pro- 
with y rojection on either 
side to keep the plates out of close contact with one another, and 
to leave for the air from the heater to the cooler and vice 
versa; dis an air pump to force air into the working cylinders 
above their pistons, J is a circulating amp to supply water 
to the interior of the cooler casings s s,and thence into the annular 
chambers around the upper ends of the reverser cylinders to 
prevent the transmission of heat to the cooler, and thence to 
the chambers around those portions of the working cylinders 
traversed by the pistons. The operation of the engine is as follows: 
Supposing the cranks to run in the ion of the arrow, and the 
air in the heater pipes to be already warmed by the fire, the 
tendant diseng the rod w from the pin v' and works 
the beam u by hand, and thereby moves the reversing pistons up 
and down in respective cylinders, driving the cold air in one 
of the said cylinders down through the tubes n', and the regene- 
rator space into the tubes e', and driving the air in the hot end cf 
the other reverser through the tubes e', and the regenerator space 
into the tubes n, thereby greatly increasing the pressure in one 
reverser cylinder ony in the ay? end -” be Ken — 
and correspondingly it in the other of cylinders, 
while no change takes place in the pressure above the working 
istons, consequently one of the working pistons moves upwards. 
 reverser pistons ate at this point made to change their 
positions by hand, thereby diminishing the pressure beneath the 
working piston which has just completed its stroke, and increasing 
it beneath the one that has just completed its downward stroke, 
thus creating a differential pressure between the two working 
pistons by means of which the engine is set in motion, the pressure 
alternately ch from one cylinder to the other, after which 
the hook w is wed to engage with the pin, and the engine will 
continue its work automatically. As air is pumped into the engine 
the pressure is increased throughout the air passages, but the air 
above the pistons in the working cylinders, not being sensibiy 
affected by the heat from the furnaces, remains substantially at its 
normal pressure, and as the two chambers are d and as 
the air flows backwards and forwards between them, it follows 
that there will be no change in the pressure of this body of air, 
except that due to compression by the air pump. The working 
pistons are at the middle of the upward and downward strokes 
respectively, as the reverser pistons are nearly at the extremities 
of their strokes. The down stroke of the reverser piston forces 
the hot air beneath it through the tubes e', through the regenerator 
plates, which extract a large portion of the heat from the air, and 
through the tubes n', which are surrounded with cold water, 
thereby reducing the pressure below the piston of the working 
cylinder which has just completed its upward stroke, while at the 
same time the other reverser by its upward motion is forcing the 
cold air above it through the pipes » through the regenerator, 
where it receives heat from the plates, through the pipes e' where 
it is heated, through the lower part of the cylinder p, and into the 
below the piston of the working cylinder. The engine may 
may be m so as to have (2) one double-acting working 
cylinder and two reversers, or (3) two double-acting working 
cylinders and two reversers, or (4) one reverser and one single- 
acting working cylinder. The specification contains thirty-nine 
claims relating to the various parts of the engines and also to the 
use of nickel in such engines. (June 8, 1880). 


3133. Barbed Metallic Fencing: P. M. Justice, 
(7. V. Allis, New York, US.A.) [6d. 24 Figs.)—The 


first part of the invention relates to a blank consisting of two rods 
connected by a thin web, out of which the barbs for each rod are 
formed, and with a narrow outside web forming a plain rim op 

site to the barbs, the connecting rib being of such a breadth that 
the rods may be separated, and the barbs formed by one ration 
of the punches. In Fig. 1,a a are the rods, bthe connecting web, 
andcec the outside we The second part relates to rods having 
only one row or barbs connected together by narrow webs, a plain 
balancing fin or web running along the opposite side of the rod, 
which makes the rod twist equally. Fig. 2 represents this modifi- 
cation, in which a is the rod, d the barb, ¢ the connecting, and c the 
plain web. Further modifications are described, in which the core 


Fig4. ee Fig 2. 


t ind the pistons oy oe 














is made with one flat side, from the edges of which the webs extend 
on both sides, this form admitting of the webs between the barbs 
being punched away closer up to the sides of the core; also in 
which the core and webs form a solid bar, the webs being cut 
away between the barbs, and the barbs being then thinned and 
drawn out by rollers, &c, The specification also refers to a con- 
trivance of punch and die to make the triangular and sharp- 
pointed form of the barbs, and to an arrangement whereby a series 
of punches and dies may be employed in a “gang,” neither of 
which can be clearly described without the aid of the drawings. 
(July 30, 1880). 


3245. Circular Enitting Machines: J. pradiey, 
Lowell, Mass., U.S.A. [6¢. 10 Figs.}—The purpose of the 
invention is to enable two or more yarns to be used in circular 
knitting machines for the production of coloured circumferential 
stripes of any width and in any order, each yarn being auto- 
matically introduced and cut off as requi In the hi 




















until again lifted by its yarn guide for another stripe. The yarn 
po Kyte ht them over the fixed cutting 
_ =, 
Fig.1. 
hs 
a ae 
ed Ww 
m 

















blade to be divided when the necessary width of stripe has been 
woven, the number of courses being determined by the form of the 
camr. (August 9, 1880). 


3289. Axie-Boxes for Railway Vehicles: H. H. 
Lake, London. (8S. A. Bemis, ingfield, Mass., U.S.A.). [4d. 
5 Figs.}— ie that portion of an axle-box which contains the oil and 
in which the bearings of the axle are located. The brass 16 is 

revented from moving inwards by a lug cast upon the upper 
Toside surface of the box, and is hindered from moving outwards 
by a forked key 4, which moves in vertical grooves in the sides 
of the box, and straddles the groove cut in the outer end of the 
axle. Access to the axle-box is effected by means of the cap c, 
which is provided at its upper end with a projection, fitting into 
@ corresponding recess in the box. A bolt fitting into recess 
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serves to keep this cap in position. The sill e of the carriage is 
connected to the axle-box by estal d, which has jaws d' extend- 
ing down over each side of the box. A spring / is secured to the 
inner end of the bolt by check nuts, not shown in illustration, and 
extends down on each side of the box with its lower end bearing 

inst the housi and its upper part against a lug 5, the 
from vibrating in a direction le wise of 
Steps secured by 





— being prevented 

e a by the lugs 6 on the pedestal. 
braces to the housing are also provided to support the springs. 
The brass 16 which sustains the bearing of the axle h is made with 
both ends alike, allowing either end to be inserted first, and its 
ends are elongated, with a hole if desired, by means of which the 
brass can be conveniently drawn out of the box with a hook. 
(August 12, 1880). 


3325. Distance and Fare Register, &c.: W. Clark, 
London. (£. A, Jouvet, Paris.) [ls. 44 Figs.]—The indications 
furnished by the automatic action of the principal parts of the 
apparatus are (1) the distance travelled by the vehicle while hired 
and the fare payable, and (2) the duration of biring and of waiting 
whilst hired, and the fare payable. In case a double record 
is taken (a) by a register which totalises for the proprietor all the 
items in respect of the different hirings, whether by time or dis- 
tance, and () by @ register for the hirer’s information and which 





shown in plan in Fig. 1 and in sectional elevation in Fig. 2, b are 
the spring needles, ¢ the stitch wheel to receive the yarn and 
loop it around the needles, d the dividing wheel to place the loops 
accurately on the needles, e the presser wheel to depress the beards 
of the needles, f the landing wheel to carry the stitches outside the 
points of the needles, and g knocking-over wheel to discharge the 
work. In operation, when yarns of different colour are to be 
changed, the lower yarn n' is raised by its carrier n to the proper 
position on the stitch wheel to be carried into the work together 
with the yarn m! which is being knitted, so that the end is securely 
spliced in. The operation of knitting continues a few stitches, and 
then the yarn guide m moves downwards below the blades of the 
stitch wheel c, and the yarn is carried to the blade o and into the 
proper position to be severed. The movable cutter blade p is 
attached to the lever g, which vibrates upon an axis fixed in the 
post s, which also carries the arm for the axis of the vibrating yarn 
guides mandn. The counting wheel ¢ has twenty-eight teeth, and 
is turned one tooth at each revolution of the dies by the pawl x 
which is vibrated by the face cam ve on the shaft w. Upon the 
upper face of the counting wheel is a cam plate r with two inclines 
@* and two offsets /* for actuating the lever ¢ and the blade p, 
it twice in each revolution of the wheel ¢ by means of the 
lever 6, and allowing it to be quickly closed by the springe. The 
inclines a! and a* and offsets /' aud /? are for actuating the yarn 
guides n and m, When the yarn is in the proper position to be 
severed it is drawn by the yarn guide between a horn and helical 
8 , which are but which are not shown in the illustra- 
tions with, or between the coils of a helical spring attached to 











the thread plate, in order that the severed end may be retained 


returns lly to zero at the commencement of each hiring. 
A third register (c) indicates the number of hirings, advancing one 
unit at each hiring, and a supplementary register (d) operated by 
hand records extra fares for lug; , &c, These various registers 
are putin and out of gear by the driver, according to the circum- 
stances of the case; and in order to make it clearly evident that he 
is fulfilling his duty in this respect, the regulating mechanism is 
contrived in the form of a vertical shaft bearing a signal or lamp 
at the top ted in pi position. The lamp bears the 
words “ ” and ‘for hire’ on opposite sides and can be 
turned to and retained in four different positions; No. J, vehicle 
hired by distance, word “engaged” seen on near side and both 
distance registers in operation; No. 2, hired by distance, but wait- 
ing during the temporary absence of the hirer, or hired by time, the 
word * en * seen in front and both time registers in gear; 
No. 3, vebicle for hire and in motion, “for hire” on near side and 
all registers out of gear; No.4, vehicle, on stand and “for hire” in 
front. In moving from No. 2 to No. 3 the apparatus for recording 
the number of hirings records a unit, and in moving from. No. 4 to 
No. 3 the hirer's registers return to zero. As “ notwithstanding the 
above checks a dishonest driver might find a way to cheat.” the 
invention comprises a system of tickets relating to (1) distance, 
(2) time, (3) packages, and (4) extras to be filled up either by 
printing from the registers the numbers displayed, or by writing. 

e ticket is given to the hirer in the form of a bill end a copy of 
pesere. The specification and the drawings, 
jaborate, comprise (1) several methods for the 





it reserved for the 
which are very e 
transmission of motion from the wheels to the distance registers, 
(2) the various forms of registers, (3) the methods of setting the 





registers, (4) the clock, (5) the supplementary registering apparatue, 
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(6) description and mode of printing the tickets, (7) ticket printing 
apparatus. (August 16, 1880). 


3335. Controlling the Action of Hoisting Machi- 
nery: W.R. Lake, London. (£. Thayer, Worcester, Mass., 
USA.) [6d. 13 Figs.}—Relates chiefly to telescopic hydraulic 
elevators, and is for the purpose of gradually arresting the motion 
of the various parts by causing them to be received on fluid masses 
which can only escape through openings that are gradually 
diminished in area by the action of the moving part. In its most 
general form the apparatus consists of a taper plunger which in its 
descent enters a cylinder through a hole in its cover and expels the 
water contained in it through the constantly decreasing annular 
channel left between the plunger and the periphery of the hole. 

. 1 shows an arrangement as described, and applicable to rail- 
way vehicles, draught chains and cables, and to steam and other 











lev: : bis the cylinder into which the taper plunger enters 
Se Pacheamen of 8 hydraulic lift provided with appliances to 
gradually arrest each portion both in its upward and downward 
course, As each section approaches the end of its upward move- 
ment, the collar c of the bottom cap comes in contact with the stop 
ring d of the section below, and consequently lifts it through the 
tapered space above, by which its motion is retarded and destroyed. 
In descending the tapered plug c* enters the hole a3, and gradually 
closes the outlet of the escaping water. Several other modifications 
of the invention are shown. (August 17, 1880). 
‘ mn Fasteners: E. Wright, Birming- 
eg “ee ae erge}—The fastener Saat eyeletted loop 
} J, Fig. 1, which is passed through the 
shank of the button and retained by a 
a° pin or crossbar, held in position by a 
washer. Fig. 2 shows the method of 
@ attachment, The ends of the loop / are 
Fiag.2 first passed through the material i, the 
ag washer & being next placed sufficiently 
far over them to enable the operator 
to insert the pin ¢ in the eyelet hole 


Fig.7. 


of the link. The link is then pulled into | P® 


position, drawing with it the pin e which 
becomes firmly wedged in the recess d, 
(August 24, 1880). 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street. Strand. 








THE CIVIL SERVICE IN NEW ZEALAND. 
(Concluded from page 450.) 

Travelling Allowance.—Officers travelling on public 
duty are allowed the actual cost of conveyance by rail, 
steamer, or vehicle, and such a daily allowance in addition 
as is supposed to cover their hotel charges for board and 
lodging. The hotel allowance varies according to : 
the hotel expenses of ministers and judges are assumed to be 
two guineas a day; district judges, 14 guineas; and all 
other public officers, 3s. 6d. for each hundred pounds of 
salary, but in no case less than 7s. 6d. per day. While the 
lowest-paid officers can only draw 7s. 6d., those paid 10001. 
can draw 11. 15s. a day in addition to cost of conveyance. 

Travelling allowance being given solely for the pw 
of covering reasonable expenditure, precaution should be 
taken to prevent persons from regarding this allowance as 
a source of indirect profit. Inquiries which we commen 
on this subject have shown us that it is not only possible, but 
also probable, that improper charges and entries bave been 
a for the purpose of obtaining payments under this 


Pensions.—We are of opinion that any provision for 
pensions or retiring allowances must necessarily interfere 
with that free choice of servants which every employer 
finds necessary in order to secure vigilant and attentive 
services, and that the uncertainty which many circum- 
stances introduce as to its eventual realisation prevents it 
from being valued by the possible recipient at its full cost 
to the Government. y 

A still ter objection exists as to any implied or tra- 
ditional claim which long service, accident, or other cir- 
cumstances, may or may not be sup to confer on any 
Government employé ; everything should be avoided that 
would place civil servants in the position of suppliants for 
favours, either from their superior officers or from the 

islature ; and no uncertainty should be allowed to pre- 
vent them from making such provision for their own 
future as their prudence would dictate in any other em- 
> 
s eral ty mony in Civil Service Soo meer tner cer te 
peaking of those departments to which we have not par- 
tieularly referred, and of the departments generally, the 
first step towards economy must be the abandonment of all 
ideas and traditions that now exist as to the Government 
being required to treat its employés on any different 
principles from those which would regulate a well-con- 





ducted establishment of large employer; and chiefly 
that men should be sought for the work required, and not 
places sought for the men who have been trained to expect 
them. By far the greater part of the work demanded 
from the officers and clerks employed in the Government 
service is of a routine c » Fequiring no uncommon 
ability, and the Government ought to obtain men qualified 
for such work at their market value. The prevalent idea, 

if not the recognised rule, that every person who is. called 
into the Government service has obtained a footing from 
which he cannot be removed, and which must necessarily 
lead him up to constant, regular promotion, with very little 
regard to his own assiduity and efficiency, and none what- 
ever to the character of the duties upon which he is 
engaged or which he has qualified hi to perform, has 
not only removed one of the strongest incentives to effort 
which lead men to aspire to excellence but has indefinitely 
and progressively increased the cost of government. De- 
partments and heads of departments have been multiplied 
until the heads have wn out of all proportion to their 
bodies, and the cost of the service has been made excessive 
by paying high salaries to officers who contribute nothing 
to the efficiency power of the service. A neces- 
sary, and only a necessary, number of officers promoted to 
a commanding position for their superior qualities would 
be a most valuable element in any service, and salaries 
sufficient to retain such services must be paid. Nothing, 
however, could be more undesirable than a service com- 
posed of ull officers and no rank and file, and departments 
crowded with those who think themselves entitled to high 
salaries and commanding positions, but deficient in men 
who are contented to toil on patiently, yet skilfully, at 
what must always constitute the great of the work in 
the civil service. There are few employments in which the 
daily ——— work X, 80 unvaried » or in - all the 
n skill may be more surely acquired by experience 
oan mealies and the first step towards economy should 
be to arrange for all such work to be ouemel by men 
who do not despise it as beneath their best attention, nor 
expect the colony to pay more for it than it is worth. 

At the same time a few, and a very few, men should be 
selected as leaders, organisers, and directors, and, if their 
number is not made unnecessarily large, the colony would 
be a gainer by paying for efficient supervision whatever 
may be necessary to retain first-rate men, and to make such 
a position a tempting prize, worthy of the ambition of every 
man in the service. We need hardly say that, in order 
that it may be looked up to as such, no such position 
should be filled except by meritorious officers who have 
risen in the service. 

With this conviction, we cannot recommend any mere 
automatic scale of reduction in salaries in order to bring 
the cost of the service within the means of the colony, but 
a total reo isation, that will retain all the necessary 
wer and skill, and put all the main work of the service 
into the hands of those willing to do it at its market value. 
Such an arrangement, if unflinchingly and impartially 
carried out, would greatly decrease the present cost of the 
eine and at the same time add to its discipline and its 
efficiency. 

Really moral or legal claims on the Government by 
existing office holders must, of course, be recognised, but 
there should be no hesitation in disregarding mere sup- 
posititious or traditional claims, and no attempt made to 
retain men at high salaries to perform clerical work 
requiring no exceptional ability. Each position in the 
department should remain at a stated salary, and promotion 
in the service should mean removal from a less to a more 
important or arduous position, and not in any case an 
increase of salary for the performance of the same ser- 


vices. 

Effect of Advised Retrenchments.—In considering the 
question of retrenchment in so large a service as that of 
the New Zealand Government, the first idea which natu- 
rally suggests itself is to consider whether or no the average 
scale of payments is a fair one as compared with the rates 
paid fry ad for similar classes of work. The large com- 
mand of borrowed money has placed the Government ina 
position to fix a scale of payments quite independent of 
ordinary economic principles. When we find that a thir- 
teenth of the adult males in the colony are in the direct 
employment of the Government, in addition to the large 
number indirectly employed through contractors and in 
other ways, it will be at once obvious that whatever rates 
are paid by the Government must form a standard by 
which all those requiring similar services have to be 

ided. In this way a rate has been artificially fixed, not 
eae on the law of supply and demand, nor limited by the 
necessity for making a fair profit on capital in The 
scale of payments, both public and private, throughout the 
colony being thus an artificial one, it is clearly useless to 
attempt any comparison between the Government service 
and — other employment in the — We have there- 
fore taken steps to obtain information from other coloni 
of such a nature as to guide us. The conclusion we arrive 
at is that the ave’ rates are considerably above those 
which the position of the colony will it possible to 
maintain. It is necessary for the colony, in order to make 
real progress, to put itself in a position to com; in the 
markets of the world with the products of its labour, as 
lane et pre uirements. To do this while the 
present arti 8 exists is impossible. 

Sperm ered to pay higher rates of wages to a portion 
of the population than the agriculturists, manufacturers, 
miners, and other employers can get a return for, the 
Government has itself materially contributed to prevent 
the general employment of the whole population in remu- 
nerative occupations, has fostered unreasonable and unat- 
tainable expectations, which have prevented the offer and 
the acceptance of possible wages, thereby keeping a large 


portion of the ion from constant employment, and 
preventing the full healthy development of the natural and 
permanent resources of the colony. 


The practical effect of the Government action on the 
mechanics and labourers of the colony is thus forcibly 
described by a large colonial manufacturer in a communica- 
tion to this Commission : ‘‘ Our hands were offered higher 
wages at the railway shops than the current rates, while 
they were still working for us, and in some cases they have 

our work at half an hour’s notice, and left us. . . 

The result is that we have lost heavily on contracts 
on the old basis of competing fairly with imported 
machinery, and we are now unable to secure orders from 
the impossibility of doing the work at reasonable . Our 
works have thus come almost literally to a standstill. . . . 
Wages nominally rose in consequence, and became per- 
manently ‘ set’ ata high rate. Our offers for contracts 
oe now ae high, — ee P , - 
‘ew ; so that now journeymen work -perhaps two days for 
four they idle, or two men work for four who walk 
about ; acry arises that to insure full work at the 
current rates a protective tax is necessary on im 
machinery to the extent of at least 30 per cent. ages 
that formerly were 9s. being now 11s. and 12s., le 
desiring machinery for new Fags saya ‘do without,’ 
and the artisans get 12s. a day for two days, equal 
to 11. 4s. a week, instead of 9s. a day for six 2 
equal to 27, 14s. a week... . The Government of 
past is responsible for the inflated condition of things 
that tends to make one mechanic highly ee and two 
mechanics paupers, and on the Government will devolve 
the painful duty of restoring both classes to the potential 

tion of erate competency.’ Such is pres. wang 
ormed by our manufacturers from painful experience. 
‘The head of a establishment of another description 
thus writes as to the effect‘of treating clerks in the Govern- 
ment service differently from those employed by mercantile 
firms: ‘I consider the present system of allowing Govern- 
ment clerks better hours than those obtained by mercantile 
and other clerks hurtful both to the individual and to the 
public service. The very fact of being ed to cease 
work half an hour or an hour earlier than other clerks tends 
to create an aristocracy of Government officials, and is an 
inducement to young men in mercantile offices—having 
influence—to enter the Government service. Were the 
hours the same as those of mercantile houses, and were the 
men better looked after—each clerk having a certain task 
allotted to him each day, which he should compelled to 
pen pe ere he left the office—the work of the country 
would not be performed in the way unsatisfactory manner 
in which it is at present.’’ These letters are only samples 
of many received expressing similar views. 

Conclusion.—We are quite prepared for the accusation 
that all our recommendations as to the treatment of civil 
servants are of an illiberal c r; but we address your 
Excellency under a painfal sense that the financial condi- 
tion of the colony is such that any pretence at liberality 
would be unjustifiable. It is only by very uncommon 
exertion and heroic sacrifices that the small number of tax- 
payers in New Zealand can hope to honestly meet their 
engagements and bear the excessive burdens which the last 
ten years of borrowing and reckless spending have brought 
upon them. With the most evident desire to cut down 
expenditure and to avail himself of every source of revenue 
that is open to him, we to see that the Colonial 
Treasurer has been unable to anticipate that he can meet 
the liabilities of the current financial year without some 
resort to that ever-tempting resource of meeting deficiencies 
by loans. If such is his position whilst large sums of 
borrowed money are still being expended, it must be evi- 
dent that nothing but the most severe economy, and the 
sternest refusal to be erous, without being just, can 
ever restore this colony to a sound ial position. 

The number of adult European males in the colony is 
only 136,915. From these we have to deduct 659 who are 
in prison, 694 in lunatic asylums, 1638 sick and infirm, 

23 above sixty years of age, leaving only 130,501 to bear 
all the burdens of the colony. When, in addition to all 
the ordinary expenses of their own Government, it is borne 
in mind that this small number of producers will have in 
future to send annually to our foreign creditors no less 
than 1,535,000/., or 117. 15s. 1d. each—or 4s. 6d. per head 
per week—it becomes only too evident that economy will 
in future be severely forced on the Government of this 
colony, and that we are in no position to be liberal either 
with the number or with the salaries of our civil servants. 
How far this full liability will fall oppressively on our 
population depends upon how much our railways can be 
made to contribute towards interest on the outlay incurred 
in their construction ; but the fact of so small a population 
being really liable for such large sums appears to us te makeit 
imperative on the Government to adopt at once that econom 
in the civil service from which the seductions of borrow 
money have led us so far away. 


the natural blaze of prosperity was fanned by the 
expenditure of borrowed pang Sir Julius Vogel proposed 
that our civil servants should participate in the general 
prosperity of the time—a proposal in which he was sup- 
ported with alacrity by the Legislature, and a large s 
vane wens gene or that purpose. It will be far 
pleasant to ask them to share in the ion of 
present period ; but no reasonable body men in 
circu could that they and they alone in 
the community stand unaffected pb; 
stances that have tly iessened the prod 
of the whole popuialens. With all the reductions we 
advise, our civil servants would still command 
the luxuries of life and enjoy shorter hours of labour 
than the average taxpayer. 
In a country where all the necessaries of life are so very 
cheap as they are here at present, reduction of fortu- 
nately does not mean actual ip but rather an 


eer 





absence of style in living which is little felt by any, when 
all desoend together. “ran fa the interests of ks cio 


In 1874, when our goldfields were pouring in their long . 
— treasure, the land sales were swelling our revenues, © 
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servants themselves it is far more desirable that some sub- 
stantial reduction should now be made at the dictate 
of pradence, than that an expenditure the nai 
capacity of the community to sustain should be continued 
until the demands of necessity have rendered it impossible 
to give that — to equitable claims,which may 
now 
We e ar ‘recommendations with a full knowledge of 
the ply en they will encounter, and of the thorny path 
vernment will tread that attempts to act on this 
report but with a ae that, if ng by bn. png 
op our proposals will ere long ‘0 on an 
impoverished community, who will then be unable to 


them out with the moderation, ible foresight, po | The 


justice that would now be 
We respectfully su to your Excellency this our | of th 
itness oap heats ont a this 18th of June, 1880. 
ane » Tate ad 
+ kee 





FOREIGN AND COLONIAL NOTES. 
Canadian Railways.—The peatient 5 and Port Burwell 
A in fest-olace order: "New inex "inlay na built 
a -c! order. New iron bri are bei i 
Brantford and Harrisb wand the * pele fine is 
being laid with steel rails. Brantford is becoming a rail- 
way centre, and the trade of the city is continually on the 
increase. Tamworth and Quebec eo is being 
surveyed. 


It has bonuses to the extent of 
Steel Rails for Italy.—There has been some close tender- 


ye ee Tt ith Saliver ant required for the 
wae aay way. With delivery at Veni, the terms 

Bolckow, Vaug Li were 
about 2s. ton lower than the price recalred by th by the John 
Cockerill With delivery at Genoa, however, the 


River Delmedio to the same terminal point on the Pacife. 
When the canal line from below the River San 
Carlos to Greytown was ed out in bat little 


information coneerhing the topography of 


dols. per | Lands 





pos td the aS in close 


of which 
tageous rou 
of the River San J; = at 
mouth of the San Carlos, 


Greytown by an almost straight line. It was expected 
that this route would save several miles of canal, and dis- 
— with the sharp curves made necesssry by the abrupt 
h spurs projecting from the main 
hills in the interior — ‘ecti cdge, 7 
entirely cal y Mr. 
istance saved will be abou 
with the first route. Dedu 


mds of the river and 


c @ is consi 


found more favourable than the first, but assuming the 
cost of excavation and embankment per mile to be the same | 30 chains 
for both lines, there would be a sa 


1,917,336 dols. The total length of 


Atlantic to the Pacific is 
actual canal. 


Northern Paci, 


Yellowstone division, and are now 


coal or lignite. 


Railroad.—The chief 


a great attraction. 
the Little Missouri there is a cut of 11 ft. gh 
Flat cars can be run under the 
walls of this cut, and easily loaded with the coal, which is 
utilised in making the embankment further on, as are also 


proximity to the river could be 
had 


occasion to survey the river 


tural | San Juanitto and ty voles of the San Juan, the result 


that alrerging 


of finding a more advan- | 
he line from the vicinity 
a "h poiat seven miles below the 
it would reach the harbour of 


The eo 


t 74 miles, as com 
the increase in the le: 
of site for dam, the 
new route will be 


in construction of 
e route from the 
178 miles, of which 53 miles is 


of the 
hopes to grading to 
~eere graders have 


Australia, being that portion which extends from Orroroo 
to Quorn. The length of the line is about 58 miles 
It commences at the township of Quorn, passes at a 
distance therefrom of 13 miles close to the township of 
Eurelia; nine miles further on, runs within a mile and a 
half of the township of Corrieton, and 15 miles beyond that 
within half a mile of the township of Hammond; and then 
on to Quorn, 24 miles from Port Augusta. There will be 
stations at each of these pwr id = “a5 two or ~~ 

Gens ind reap gad ween caer 
es of i country, 
which has been Sally th aroegh relling stock for the other 
stock reserves and a 


= —a 
lak ome, ee nai of the country is 
ting and broken! ground, comparatively little of it 
g tat There will be no y cuttings or embank- 
; the steepest gradient is 1 in 66, and that only to 
the extent of a mile, scattered in lengths of from 10 to 
over atleast 30 or 40 miles of line. The other 
ts are much more favourable. The — bank is 
ft., and the nag cutting 18 ft., and these only for 
short dis At Orroroo the elevation of the line 
be 1380 tea shave the level of [the sea, and the test 
eight i is attained at the township of Eurelia, 1730 ft. — 
the sea level. The line will be on the 3 ft. Gin. uge, and 
is to be laid with 41-lb. steel rails. There will Be fourteen 
bridges, distributed as follows : Over Pekina Creek t0Of : 
over Coonatto Creek, 320 ft.; over Willochra Creek, 
680 ft.; over Capowie Creek, 80 ft. ; ; over Richman’s 
Creek, ‘40 ft. ; over Burnt Down Creek, 40 ft.; and eight 


" others of smaller dimensions, having a total "length of 


Queensland Steam Navigation. — The Queensland 
Government has recently arranged for a direct four-weekly 
service of steamers, which commence in February, 
1881, between London and Brisbane vid the Suez Canal, 
and toue en route at Colombo, Townsville, and Rock- 
hampton. e contractors, we understand, are either the 
British India Steam Navigation Company or an association 
working under the management of or in close alliance with 
that company. 








Barrr’s AntI-Corropo tg yo Procrss.—We 


are asked by Messrs. James E. and Samuel Spencer (the 
Rustless and General Iron Company), 97, Cannon-street, 
their anti-corrodo 


ines and hitings tren cated, by Berk’s ‘rustioss 
"s process. 
state that they have been manu- 


pencer further 
ar treated for the past three youn, nan tent 
the arrangement conclu by Meats Dewrance and Co. 








with Professor Barff will in no way interfere with their 
right of,so doing. 
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Stationary Engine Driving. A Practical Manual for 
Engineers in Charge of Stationary Engines. By 
MicHaEL ReyNoups. With numerous Illustrations. 
London : Crosby Lockwood and Co. 

Mr. REYNOLDS shows in the little manual now under 
notice an earnest and most praiseworthy desire to 
improve the status of stationary engine drivers, and 
his efforts in this direction deserve every encourage- 
ment. That his manual is well calculated to 
promote the end he has in view is undeniable, and 
if we have to take exception to some portions of it, 
it is with no intention of disparaging the author's 
work, but rather with a hope of leading to some 
improvement in the future editions which are 
almost certain to be asked for. The book opens 
with a short chapter containing some historical notes 
on the steam engine, and then follows a chapter 
treating of the materials used in engine and boiler 
construction. The notes in this chapter on the 
gualities of materials are very brief, and some of 
them are certainly open to criticism. For instance, 
after speaking very fairly of the qualities of steel, 
Mr. Reynolds somewhat curiously adds: ‘‘ Wrought 
‘¢iron can resist a great degree of torsion—twist- 
“ing; steel cannot be twisted, it snaps short 
off.” If the author will refer to page 414 of our 
twenty-seventh volume, he will see some illustrations 
which may cause him to modify this remark. In 
this chapter the author has also attempted to 
give within the limits of four pages an account of 
the processes of iron manufacture, and we cannot 
say he has altogether succeeded well. For instance, 
he refers to the calcination of ores and refining of pig 
iron, as if these were processes invariably employed, 
while in dealing with the puddling process he con- 
founds the molten charge of metal with the puddle 
balls which form the ultimate result of the puddler’s 
operations. To the remarks on the manufacture of 
steel, as well as to those which follow on chemical 
action, much exception may also be taken, and alto- 
gether the greater part of this chapter requires 
thorough revision. 

Chapters III. and 1V. are devoted to a descrip- 
tion of the condensing beam engine, together with 
some account of the labours of Watt; they are 
clearly written and are well illustrated. The fifth 
chapter deals in a similar way with the Cornish 
engine, there being added some excellent advice to 
the drivers of such engines, while Chapters VI. 
and VII. deal briefly of horizontal, semi-portable, 
and compound engines, illustrations with descriptive 
particulars being given of each type. In treating of 
the semi-portable engine our author gives good 
simple practical information as to the proper manage- 
ment of such an engine, the subject being one in 
which he is thoroughly at home. 

Mr. Reynolds next deals with boilers, Chapters 
VILL. to X. being devoted to clear descriptions of 
the Cornish, Lancashire, and Galloway boilers with 
their fittings. These chapters, like those which 
precede them, are well illustrated, andjthey are 
written in a style exceedingly well suited to the 
object in view, namely, that of giving to engine- 
men a clear idea of the chief features of each mode 
of construction and of the points to which their 
attention should be directed to secure the successful 
working and durability of the boilers under their 
charge. 

Chapters XI., XI[I., and XIII, are devoted respec- 
tively to “starting and working an engine and 
boiler,” the ‘‘management of the fire,” and the 
‘‘management of the feed-water and of boiler- 
feeders.” In dealing with these matters we find 
our author at his best ; he is thoroughly acquainted 
with his subjects, and his advice on the various 
points treated is clear and practical, Thesechapters 
are, in fact, so good that we scarcely like to hint at 
an alteration in them; but we would, nevertheless, 
suggest that Mr. Reynolds might with advantage 
enlarge somewhat on the firing of different 
classes of coals. For instance, in speaking of 
the thickness of fires, he recommends thicknesses 
of 6in. to 8 in. at the sides, and 3 in, to 4in, at 
the centre, but careful experiments have shown that 
with Lancashire coal and coal of a similar character 
much thicker fires than this can advantageously be 
adopted. Something might also be said respecting 
the firing of gas coke, now largely used as a fuel for 
boilers in London and other large towns, while a 
few notes on the thicknesses of firebars and widths 
of air spaces best suited to the various fuels would 
also be useful. Equally good with the chapters 


Failures,” in which the author describes a number of 
mishaps caused by mismanagement. Of the same 
character is Chapter XV., which treats of boiler 
explosions and points out the causes of corrosion and 
straining, 

Chapter XVI. is devoted to the indicator, and 
contains a clear account of that instrument with 
instructions for its use, and the working out of 
diagrams, &c. After describing his indicator, Mr. 
Reynolds criticises a number of sample diagrams, 
of which engravings are given, and points out the 
lessons to be drawn from them. Here we would 
suggest an addition in fature editions of some notes 
on rigging up indicator gear, and hints as to the 
points to be attended to in attaching indicators to an 
engine so as to get trustworthy results, these being 
matters in which many people go astray. The last 
chapter deals with arithmetic for enginemen, while an 
appendix with notes on testing the quality of iron 
and instructions as to thetying of variousknots brings 
the book to aconclusion. It will be seen from our 
remarks that Mr. Reynolds has produced a manual 
which is, taken altogether, an exceedingly useful one 
for the class for whom it is specially intended ; and 
although, as we have pointed out, the work is not 
free from faults, yet these are in the main con- 
fined to one chapter, and we have no doubt that they 
will be remedied in future issues, Finally, in justice 
to the publishers, we should state that the book is 
well printed and illustrated, and is altogether got up 
in a very attractive way. 
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CANADIAN RAILWAYS.—No. XLII. 
Prince Epwarp’s Isnanp Raitways.—lI. 
Ly1NG within the Gulf of the St. Lawrence, but out 
of the usual course of shippiug bound to the river 
orts, the Isle de St. Jean, as it was known to the 


1497, on his first voyage to America, and taken pos- 
session of for the British Crown, but it is quite 
likely that long before this it was well known to the 
Basque and Norman fishermen, who undoubtedly 
frequented these coasts before the first discoveries 
of Columbus. After Cabot’s visit the island fell 
into oblivion until 1719, when a company was 
formed in France to clear the interior and establish 
fisheries along the coast, This project was the off- 
spring of John Law’s speculations, when, so disas- 
trously for France, the Mississippi bubble was 
blown, nor does it — to have survived many 
years the failure of the parent enterprise, The 
Count de St. Pierre, premier groom of the chamber 
to the Duchess of Orleans, was at the head of the 
association, which included in its operations not 
only the Isle of St. John, but the Magdalene group, 
and Miscou Island, all in the lower gulf of the 
St. Lawrence lying betweea New Brunswick and 
Newfoundland. For some years their profits 
were enormous, derived principally from the 
walrus fisheries, These animals, the huge vache de 
mer of the French Canadians, the sea-horse of the 
Arctic Ocean, existed then in immense herds in the 
waters of the Gulf, and their favourite ‘‘ echouages,” 
where they sported in shoal water, were the long 
sloping sandy beaches of the north of Prince 
Edward’s Island, and the semicircular formation 
round the shores of Miscou. Here on a summer's 
morning the huge uncouth monsters, for a full- 
grown walrus will weigh three tons, came up from 
the deep water of the Gulf in herds of 200 or 300 
individuals to sun themselves in the warm waters of 
the sandy beach. Here they were surrounded on 
the seaward side by the attendants, who drove the 
stragglers further inshore. These, alarmed by the 
noise and panic-struck, drove their long dependent 
tusks into the animals before them, who driven 
higher up the sandy slope, were stranded by the 
receding tide above the water level, and left almost 
defenceless. Their means of progression out of 
the water, from their huge bulk, is necessarily slow 
and awkward, and here they were killed in lar, 
numbers, and the valuable portion of the hide, the 
blubber, which is nearly 12 in, in thickness, and the 
ivory of the tusks, formed a rich reward for the inex- 
pensive capture. A few years since the New Bruns- 
wick Government undertook the construction of a 
lighthouse on the then solitary and uninhabited 
Island of Miscou ; the long shelving sands of which 
ran out almost into the track of vessels bound to 
the eastern ports of the Gaspé peninsula, In 
sinking for the foundations through the sand an 
immense deposit, nearly 6 ft. in thickness, of gigantic 
bones disclosed the place where the carcasses had 
been drawn from the old slaughter ground of the 
company ; and well might there be this accumula- 
tion, for on some favourable days, the Compagnie 
me 8 de Miscou killed at one time as many as 600 
walruses, whose hides supplied then the artillery 
traces of Europe, their blubber forming the principal 
source of the oil used, and the ivory constituting 
nearly the whole supply to Europe of that com- 
modity. The company, however, too prosperous, 
became misdirected, quarrels took place amongst the 
 eieaogie and ultimately it ceased to exist, but not 
efore they had so thoroughly completed their work 
of destruction, as far as the walrus in the Gulf was 
concerned, that not a single individual of the species 
has been seen in its waters for over a century. 
St. John’s Island again was forgotten, until in 
1749, the stirring events in Acadia, the final 
struggles of the French to retain their hold of 
Canada, and the harsh measures of the English 
towards the half-breed inhabitants of Nova Scotia, 
again brought it population and importance. To 
avoid the obnoxious British yoke and the neigh- 
bourhood of the forts of Halifax and Annapolis in 
the hands of their natural enemies, the Acadians 
left in large numbers the fertile plains of the Corn- 
wallis and Tantramar rivers and settled on the 
almost equally good lands in the Island of St. John, 
where the rising importance of Cape Breton, 
together with the garrison and fleet of Louisbourg, 
gave them a market for their produce, the associa- 
tion with people of the same origin, language, and 
religion as themselves, and afforded them a refuge 
should their homes be again invaded, ‘The destruc- 
tion of Louisbourg and the victory at Quebec gave 
the island permanently to the English, and after 
the close of the following war which led to the 
inauguration of the United States, it became a sepa- 
rate colony, and ultimately took its present name 
in honour of Edward Duke of Kent, the father of our 





rench, received but little attention from the early 





just noticed is that which follows on ‘ Causes of 





discoverers, It was visited by Sebastian Cabot in 
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is separated from New Brunswick and Nova Scotia 
by the Straits of Northumberland, from 10 to 30 
miles wide, and is in general crescent-shaped, with 
the concavity turned towards the Gulf in a north- 
east direction. Its length from the north to the 
east capes, measured through the centre of the 
island, is 150 miles, and its breadth is from 4 to 43 
miles, containing a total acreage of 1,365,400 acres. 
Between these capes in a direct line across the 
bay is 105 miles, and the versed sine or depth of 
the bay is 25 miles. In this long stretch of coast 
facing the most stormy quarter there are only two 
places where a vessel drawing as little as 10 ft. of 
water could run for shelter, Cascumpec, towards the 
north, and Richmond, near the middle of the bay, 
the former of these with barely 10 ft. of water on 
the bar, and the latter with 16 ft. at extreme high 
water, the tide rising about 3ft. From North 
Cape again towards West Point on the other shore, 
there is an almost unbroken chain of sandstone 
cliffs with a few sandy beaches, but no harbour for 
100 miles from Cascumpec, and the small coasting 
schooners that till lately carried away the whole of 
the produce, had to lie off shore and be loaded from 
boats. On the south coast, on the contrary, there 
are some very good harbours approached from 
Northumberland Straits, while Charlottetown, the 
capital, situated at the confluence of three rivers 
with a large well-sheltered harbour, has been pro- 
nounced by Admiral Bayfield, the late surveyor 
to the Admiralty, to be one of the best in the 
world, All these three rivers, the Hillsborough, 
the York, and the Elliot, are navigable for some 
distance, and the first of these which nearly divides 
the island into two, is available for large vessels 
for nine miles, and for schooners to Mount Steward 
Bridge, 16 miles from its mouth at Charlottetown. 
On the south coast again there are some good 
harbours, and one of them, Georgetown, apart 
from being an excellent roadstead, has the advan- 
tage of being more clear from ice, which forms later 
in the winter and disappears earlier in the spring, 
than any other point either of the island or the 
oo coasts of New Brunswick or Nova Scotia. 
The principal business place on the island is Char- 
lottetown, the capital, and of an average of 2000 
vessels, amounting to 300,000 tons that enter and 
leave the Prince Edward's Islanc ports in a year, 
one-half in number and two-thirds in tonnage 
trade with Charlottetown, whilst 250 of 30,000 tons 
enter the port of Georgetown. 

The island is broken up by bays and rivers into 
three distinct peninsulas, the eastern and western 
being uadulatory and rolling with elevations which 
seldom exceed 200 ft. above the water level, whilst 
the central division in which is Charlottetown is the 








most populous and fertile, but at the same time the 


most broken and uneven, intersected with glens and 
valleys, and the surface ranging from 50 ft. to 500 ft. 


above the sea level, The island is on the average 
very productive, no part of America exceeding it as 
an agricultural district, and the climate is softer 
and milder than other parts of Canada, and free 
from the fogs of Nova Scotia and Newfoundland, 
It has the reputation of being very healthy, whilst 
its freedom from infectious diseases and the lon- 
gevity of its inhabitants is often remarked. The 
soil is a rich red marly alluvium, excellent for 
potatoes and oats, which are the two principal 
crops, but it is impossible to make good roads upon it. 
There is no material to ballast them with on the 
island, and the only macadamising that has been 
done on the highways is in short sections round 
Charlottetown, for which the material had to be 
imported from Nova Scotia, and the stone crushed 
by machinery. 

With a view to mitigate the difficulties under 
which the inhabitants laboured in transmitting 
their produce to a market from the want of good 
harbours on the one band and bad clay roads on 
the other, an Act was passed in the Local Legisla- 
ture in 1871 providing for the construction of a 
railway from Georgetown to Cascumpec, passing 
through Summerside, with a branch six miles long, 
near the centre of its length, serving Charlotte- 
town and connecting the capital with the three 
principal towns on the island. No survey had been 
made, but a general idea could be given to con- 
tractors of the nature of the country and the direc- 
tion intended, and on the 23rd of May tenders 
were advertised for to cover the construction and 
equipment of the whole road. Shorly afterwards a 
contract was entered into with Messrs. Schreiber 
and Burpee to complete the whole line for the bulk 
sum of 13,845 dols. per mile, about 2750/. sterling. 
The road for this was to be of 3 ft. 6 in. gauge, laid 
with rails 401b. to the yard fastened together with 
fishplates, and laid on sleepers 7 ft. long, 5 in, thick, 
8 in. on the face, and 2300 to the mile. The width 
at formation level was to be on embankments 12 ft., 
in rock cuttings 14 ft., and in earth cuttings 16 ft. ; 
the gradients were limited to a rise of 60 ft. to the 
mile, and the curves were to have a radius of not 
less than 600 ft.. the line to be fenced and equipped 
with stations and rolling stock, and the price was 
to include everything but the land, preliminary 
expenses, and any legal charges due to the acquiring 
possession or obtainiag materials, In December, 
1872, the extension of the line north to Tignish 
13 miles, and a branch from Mount Steward 22 
miles east of Charlottetown, to Souris near the 
eastern cape, 38 miles in length, was decided upon, 
the total length being now 198} miles. The same 
contractors took the construction of these extensions 





at an average of 14,840 dols. per mile, their total 
contract now amounting to 2,806,535 dols. 

The Island Government took a very sensible view 
of the prospects and results of their railway ; they 
looked upon it as the best and cheapest highway 
that they could construct on their alluvial soil, it 
was a desideratum to and served the whole island, 
and they estimated with a far nearer approximation 
to the truth than is generally the case that the 
revenue might reach ultimately 150,000 dols. per 
annum, and that the working expenses might be 
something, it was hoped not much, in excess of 
this, leaving the interest on their outlay which 
they limited to 3,000,000 dols., to be borne by 
the province, the amount at 6 per cent. being 
about 2 dols, per head on the population, as 
a tax for the advantage and luxury which the 
railway would be to them. The islanders were 
able, however, to make a far better bargain than 
this, and whilst their railway has ultimately cost 
nearly half a million dollars more than their esti- 
mate, and the loss on its working is equal to the 
interest on a capital charge of one and a half 
millions more than this even, they have been enabled 
to place the whole upon broader shoulders than 
their own, and to complete an arrangement with 
the Dominion Government which relieved them of 
the whole of it before the onerous nature of the 
burden was fully understood or the opening of the 
railway had disclosed its imperfect construction or 
financial deficiencies. 

In May, 1873, the Island Legislature passed an 
address to Her Majesty stating the terms and 
conditions upon which the province was to give 
up its separate existence, and become part of the 
Dominion, and on the Ist of July of that year the 
sixth birthday of the present Canada, she admitted 
her little sister into the Confederation on an equal 
footing with the four older provinces. By the 
agreement between them the Dominion took posses- 
sion of the Prince Edward's Island Railway then 
under construction, and the provincial debt that 
had been created on its avcount was assumed by 
that Government as part of an allowed debt of 
4,701,050 dols., being 50 dols. per head of the 

pulation, according to the last census. There is 
ittle doubt from what we now know that had the 
island not entered the Confederation when she did, 
and the railway had remained a provincial work, it 
would most fearfully have embarrassed the finances 
of the island, and in all probability have imposed a 
taxation that would have been seriously detrimental 
to all interests. 

The railway as completed now commences at Tig- 
nish, a small settlement a few miles south of the 
extreme north point of the island, and where the 
breadth across is not over four miles; the first thir- 
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teen miles of the road skirting Cascumpec Bay, 
being the portion originally known as the Tignish 
Branch, to the village which is now known by the 
name of Alberton. This is the little schooner har- 
bour previously referred to as one of the only two 
on the northern coast, and it derives some import- 
ance from the fact that for 100 miles in one direc- 
tion and 70 miles in the other it offers the only 
chance for a wharf at which even the smallest vessel 
can be moored, This place is naturally a port for 








fishermen, and looking at the enortious extent of 
this industry in the Gulf of St. Lawrence, it seems 
as if this bay, so admirably suited for supplying 
the trade, were scarcely doing as well as it should, 
or returning to the railway the revenue that might 
be reasonably expected. The fisheries of Prince 
Edward’s Island employed 5100 men last year, 
besides over 500 girls employed in the lobster fac- 
tories, and the value of the products, which were only 
840,344 dols. in 1878, were, in 1879, 1,402,501 
dols. One of the largest branches of this industry 
is the canning of lobsters, a trade which has grown 
both here and in the adjoining provinces to be of 
great importance within the last nine years. In 
Prince Edward’s Island, in 1871, there were canned 
only 6711 lb. of lobsters; in 1875 this had grown 
to 151,248 lb., and in the following years, from 
1876 to 1878, the quantity put up was 362,676 lb., 
663,900 Ib., 1,649,800 lb., and in 1879 it amounted 
to a total of 2,272,825 lb., or over 1000 tons. This 
lobster industry, the greater portion of the export of 
which is to Great Britain, has risen to be one of the 
most important branches of the fisheries of British 
America, and in ]878, the maritime provinces alone 
exported 188,653 cases of four dozen cans each, 
Leaving Alberton the railway runs nearly south, 
crossing the island obliquely, and in 40 miles strikes 
the north angle of Bedeque Bay, thence running 
more easterly round the harbour it reaches Sum- 
merside at the south-east angle of the sume bay, 
68 miles from its northern terminus. Summerside, 
which is a Fs pleasant village, is the point where 
the New Brunswick business enters the island, a 
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line of steamers in summer running from this place 
across to Shediac, the Gulf terminus of the old New 
Brunswick Railway from St, John, now part of the 
Intercolonial. Bedeque, like Shediac, has a large 
trade in oysters, the succulent bivalves being here 
of large size and excellent quality, There are 
numerous oyster beds on both sides of the North- 
umberland Straits, easily detected in winter, as the 
ice seldom forms over them, but Bedeque seems to 
be the centre of this industry and capable of sup- 
plying the whole Dominion and perhaps England 
to boot. 

The course of the railway so far, at least the 55 
miles from Alberton to Summerside, pes no 
difficulty, over 46 miles are straight, and the grades 
and curves are nowhere excessive, From Summer- 
side the course is south-east and east, to Royalton 
Junction, five miles north of Charlottetown and 43 
miles from Summerside, the main line continuing 
past this junction north-east 17 miles to Mount 
Steward Bridge, alongside the Hillsborough River. 
This central portion is ne‘ther straight nor level ; 
the specification seems to have been forgotten as to 
gradients, and its course is so tortuous that it secured 
for the contractors a mileage altogether unforeseen 
by the Government, and difficult to account for in 
so small an island. In one place five parallel rect- 
angular farms side by side, 10 chains wide and 100 
chains in length, are each intersected three times 
in the contortions of this snake-like railway ; nor is it 
quite level, for although a rise of 60 ft. per mile, that 
is 1 ft. in 88 ft., was allowed in the specification, a 
total of 66 miles, or one-third of the whole dis- 
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tance, exceeds that minimum. From Summerside, 
where there is an excellent wharf for the steamers 
1733 ft. long and 40 ft. wide, to the level of which 
the main line descends, the road rises by irregular 
gradients 165ft. in 8} miles; it then falls, in 1} 
miles, 116 ft, to the Wilmot River. In nine miles 
more it has attained an elevation of 250 ft., in the 
next 44 miles it drops 236 ft.; it then mounts to 
North Wiltshire Station, 100 miles exactly from Tig- 
nish, where it is 307 ft. above the sea, and in the next 
11 miles to Royalton Junction, over a very circuitous 
course, it just descends to within 15 ft. of high- 
water level, and then rises to the junction 151 ft. 
above it. The total distance from Charlottetown 
to Summerside by the railway is 48 miles, or about 
double the air line between the two places. At 
Mount Steward, 17 miles from Royalton Junction, 
the railway crosses the Hillsborough River only 9 ft. 
above high water, and thence running south and 
afterwards east over an easy country it reaches 
Georgetown, the terminus, 139 miles from Cas- 
cumpec and 152 miles from ‘[ignish, The Souris 
branch from Mount Steward passes east over a 
similar country to the harbour of Souris, about 12 
miles west of the extreme east point of the island, 
and 20 miles along the south shore from George- 
town. Asomewhat heavy piece of work has recently 
been undertaken here in the shape of a breakwater, 
upon which during the fiscal year ending June 30th, 
1879, no less than 40,129 dols. was expended, and 
an extension of the railway something over 1} miles 
in length is about being completed, diverging from 
the main line half a mile from the former terminus, 
and extending to deep water in Souris Harbour under 
cover of the breakwater, This work was to have 
been finished before the close of 1879, but was 
delayed till this year, and has cost 22,000 dols., 
making the total railway exactly 200 miles in length. 
At Royalton Junction two sharp curves, one of them 
only 400 ft. radius, connects the through line with 
the branch to Charlottetown, to which all the trains 
run, and through passengers go into the capital and 
out on the same rails, Charlottetown being the real 
terminus of both divisions of the road. ‘The build- 
ings here are rather extensive and include a machine 
shop for engine repairs, of stone, 120ft. by 40 ft., 
a car shop, 212 ft. by 40 ft., and alongside the wharf 
is an excellent coal shed sufficient for the storage of 
1500 tons of coal, this, with a similar structure 
alongside the wharf at Summerside, being intended 
to supply the necessary stock of coal for the winter's 
consumption when the island is entirely isolated. 

In May, 1874, it was represented that the railway 
was completely equipped and in working order, and 
that a final certificate had been given by the pro- 
vincial engineer. Mr, Swineyard, late manager of 
the Great Western Railway, was accordingly 
instructed to examine it on the part of the Dominion 
Government, and he reported that it was in many 
respects defective and not up to specific: tion. Sub- 
ject to some reservations, however, he accepted it 
and took possession for the Dominion Government 
on the 29th of December, and advertised that it 
would be open for traffic on the 4th of January, 
1875. At the time however that it was taken over 
by the Government it was badly blocked with snow ; 
before the day of opening it was worse, two or 
three engines sent out to clear the line were over- 
powered and snowed under, and the wintry storms 
yot complete control ; it was the 5th of May before it 
was passable from end to end, and the line was 
formally opened May 12th, Financially, it would 
be better no doubt if the railway could thus be 
closed up for the first four months of every year, 
The great drawback that the line labours under is 
the want of traflic in the winter months, and the 
expense of working in proportion to its receipts. 
Although these are very small in winter to what 
they are in summer, and the mileage of the trains 
very much less, the locomotive expenses are actu- 
ally greater than in the summer, the hours under 
steam are the same, and all the expenses, excepting 
the maintenance of the road, to which nothing can 
be done in the winter, are if anything increased. 
One of the most unsatisfactory expenditures is 
the clearing off the snow, and this expense is 
as much or more for one train per day as for 
a score. Although the snow in Prince Edward's 
Island is nothing compared to that encountered 
on the Intercolonial, yet the expenses on the former 
for this pu are actually more than on the latter. 


The light low engines of the narrow gauge, although 
they may be of the same tractive power as the 
broader gauge, seem to succumb and be lost in a 
snowstorm, and in Upper Canada, where the Toronto, 








Grey, and Bruce, and the Wellington, Grey, and 
Bruce, one on the narrow the other on the broad 
gauge, pass through the same district, a snowstorm 
fatal to the one seems often to give but little trouble 
on the other. The necessity of keeping this island 
railway open in the winter, with the very small local 
traffic then to be obtained, is the disheartening part 
of the whole. The annexed return of the traffic and 
expenses the first winter that the communication 
was maintained exhibits this : 
Traffic Receipts. Expenses. 
dols. dols. 





0! 

January, 1876 re 5,676 19,787 
February, ,, sen oat 2,699 22,798 
March, ue ose 5,836 21,851 
April, ob ia sad 7,852 18,178 
Total for four months 22,063 82,614 


Receipts per mile per week, 11. 8s. 4d. ; expenses, 51. 7s. 
The following Table gives the mileage of the 
locomotives less ballasting, the hours in steam, the 
total cost of locomotive power, total expenses of the 
railway, and total receipts for each month of the last 
fiscal year. 




















sar | — “S4 ~~ of | Total Total 

Engines. | Steam. |motives. Expenses. | Receipts 

dols. | dols. dols. 

July, 1878 ...| 28,998 | 3,828 | 3,624 | 28,230 12,914 
Aug. ,, «| 29,122 3,921 | 3.791 | 23,414 12,655 
Sept., 26,215 | 3,404 | 3,984 | 18,433 9,052 
Oct., 31,031 | 3.887 | 4,551 | 22,741 19,180 
Nov., 4 22,836 3,313 | 4,435 | 16,738 15,842 
Dec., 19,136 2,505 | 4,622 | 17,802 10,159 
Jan., 1879 24,678 3,673 | 5,375 | 17,025 5,526 
Feb., ,, 18,671 3.340 | 4,563 | 16,553 4,611 
March, ,, 19,897 3,065 | 5,240 | 15,454 6,590 
April, ,, 17,527 2,399 | 4151 | 15,683 8,796 
ay, 4 22,112 3,178 | 4,023 | 16,793 11,777 
June, 4 26,668 3314 | 3,495 | 14,442 8,720 
Total 286,886 39,827 | 51,858 223,313 | 125,856 








MEGASS DRYING APPARATUS. 

WE illustrate on page 482 an apparatus designed by 
Mr. A. G. Berry, of Glasgow, for drying the megass of 
the sugar-cane. As shown in our engraving, it is con- 
nected to the crushing mill A by the elevator B, which 
takes the megass from the crushing mill and delivers it 
on the first carrier C. The megass is then carried to the 
end and falls on the second carrier which conveys it 
to the shoot D, where it is discharged in a dry state 
suitable for fuel. The megass is dried by the hot air 
taken from the chimney E, by the exhaust fan F, which 
discharges it through tin pipes G GG; these pipes are 
perforated on the top, as shown in the engraving, to 
allow the air to escape and dry the megass as it moves 
along on the carrier. Another mode of drying the megass 
is by hot air taken from a heater H, by the aid of a fan 
shown; the heater H is fitted with a number of tubes 
traversed by the exhaust steam from such engines as 
may be in use for grinding canes, &c. The machinery 
above described is intended to be placed in a house 
covered and enclosed with corrugated iron sheets and 
having two ventilators on the top. 











CALOW’S AUTOMATIC EXPANSION GEAR, 
THe arrangement of valve gear with vertical Corliss 
valves, which we illustrate on page 483, was exhibited 
upon a small horizontal engineat Diisseldorf (which has 
been already mentioned by us*) by its makers and 
patentees, Messrs. Th. Calow and Co., of Bielefeld. 

It is a very simple arrangement, more or less 
resembling in principle the plan used on Mr. Wheelock’s 
horizontal engine at Paris, but differing altogether in 
the way in which the principle is carried out. Messrs. 
Calow use two valves only, o and ol, both of the same dia- 
meter, but in separate chambers, and placed vertically 
one behind the other beside the cylinder. Of these valves 
the inner, or one nearest the cylinder, corresponds to the 
main valve of an ordinary engine, and is virtually aD 
slide oscillating about an axis instead of sliding on a 
face, The outer valve is a cut-off valve, the actual cut- 
off taking place against the edge of the port connecting 
the two valve chests. Both valves are loose on their 
spindles (s and s!), which ere flattened in order to turn 
them, and they are placed low down, so as to drain the 
cylinder properly. 

The one eccentric gives continual motion to a weigh 
shaft p by the lever a, and an arm placed opposite to a 
works the lever fof the main valve through the links d 
andg. The double joint which is necessary to allow for 
the motion of these two links in different planes is formed 
by two pins at right angles to each other, set in a piston 
block working in a small guiding cylinder g. The same 
weigh-shaft gives double reciprocations to a lever /, by 
the arm ¢, at right angles to a, and this lever through 
the hornplate m, catch-piece r, and link ¢, gives motion 
to the lever f" upor the cut-off valve spindle. The dis- 
engagement is effected by the governor in the usual 





* See ENGINEERING, page 365 ante. 


manner, which is clearly shown in Fig. J. The actual 
closing of the valve is effected by means of a spiral 
spring in the cylinder z, at the front end of which isa 
dash-pot. 

We are sorry that Messrs, Calow’s engine was not 
among those tested by the Experimenting Commission 
at Diisseldorf, as it would have been interesting to know 
how far the cut-off was prompt enough to keep the speed 
steady when there was comparatively so large a clearance 
space. The gear has no special complication, it was 
thoroughly substantial in its proportions, and the work 
about the exhibited engine was good. The diameter and 
stroke of its piston were respectively 15.75 in. and 
27.56 in. 





COTTON MACHINERY. 


On Recent Invprovements in the Machinery for Preparing 
and Spinning Cotton.* 
By Mr. Et Spencer, of Oldham. 


THE present prone has been written in compliance with 
the request of the President, and is intended to describe 
the main improvements in machinery for preparing and 
spinning cotton made since the date of the paper read before 
the Institution by Mr. John Platt, at the meeting held in 
Manchester in 1866.f 

Opening and Cleaning Machine. — Machines for opening, 
cleaning, scutching, and forming cotton into laps, to be fed 
up to the carding engines, have undergone very little change 
in design since 1866 ; but changes have been made to econo- 
mise labour by shortening operations, e.g., the use of single 
instead of double machines, and a better disposition and 
arrangement of the machines in the mills. 

The Carding Engine.—The — change under this 
head has been the supplanting of the finisher carding engine 
by the combing machine. 

For carding cotton for coarse numbers or counts, the 
roller and clearer engine is still preferred, but for medium 
end fine counts the self-stripping flat card is much more 
extensively used. This is now made with a great perfec- 
tion of accuracy, and supersedes to a large extent that class 
of labour in the cotton mill which is the most difficult to 
control. 

Steel instead of iron wire is now more generally used for 
card teeth. Its advantage over iron is that it can be drawn 
finer, and will thus give more points in a given surface ; 
it also admits of being hardened, and carries a finer point ; 
while, as the hard points keep their sharpness for a | ool 
—, less grinding is required, and the wear and tear is 

uced. 

The Combing Machine.—Cotton intended to be worked 
into the finer qualities of yarn is now generally combed, 
instead of being carded by a finisher card. The combing 
machine is thus becoming one of the most important 
machines in the cotton e. On its introduction to this 
country in 1851, it was used for Nos. 200 to 300 only ; but 
in recent years, owing to the demand for a better class of 
yarns, for sewing and other purposes, its use has rapidly 
extended, and at the present time, numbers as low as 30 
to 40 are made from combed cotton. When a clear, strong 
and uniform thread is required, the combing machine is 
indispensable, as it completely separates the long fibres 
from the short ones, which the carding engine does only 
partially. 

Cotton that is to be combed is opened, cleaned, and 
carded on the breaker card, and the sliver is delivered into 
cans. A number of these are put up behind a drawing 
frame, and their slivers passed through it, to be drawn, 
straightened, and laid parallel. By drawing the slivers 
once or twice through the drawing frame, the loops and 
kinks are to a great extent taken out, and less waste is 
made. About fourteen cans of the sliver thus made on the 
drawing frame are doubled and united at the lap machine 
so as to form a lap 7} in. wide, which is then passed through 
the combing machine. 

The details of this machine are so well known from papers 
and books already published,t that a full description is 
unnecessary here. 

The machine invented by Heilmann was the first suc- 
cessful machine for combing cotton, and in its principal 
features it remains as it was originally brought out. Many 
attempts have been made to supersede it by Lister, Whipple, 
Imbs, Lacour, Heilmann-Ducommin, and others; but it 
has always maintained its position. Its mechanical details 
have however been much improved during the last ten years, 
in order to obtain higher speeds and greater production ; 
and now 80 nips per minute are obtained, whereas formerly 
not more than 60 to 65 per minute were made. The machines 
are also made of greater length, viz. with eight heads instead 
of six, and their production has been proportionally 
increased, so that an eight-head machine produces 250 lb. 
per week of 56} hours. 

The improvements introduced since 1866 are as follows : 
(1) The machine is better constructed, many of its parts 
are made interchangeable, and some of them have been 
removed ; (2) By the application of nipper cams at both 
ends of the machine, torsion is prevented, and a better nip 
is secured ; (3) The machines are now made of eight to ten 
heads, or deliveries in length, instead of four or six: 
(4) All the cams for giving reciprocating motion have been 
set out afresh; they are now cut by machinery, and 
smoother action, increased s , and greater production 
are insured ; (5) Animproved stop motion has been applied, 
to stop the machine in case of sliver breakage, or when the 
lap is run off ; (6) A stop motion has also been applied to 
the coiler, to stop the machine in case of roller lap or when 


* Paper read before the Institution of Mechanical Engi- 
neers, at Manchester. 
See ENGINEERING, vol. iv., pages 221 and 250. 











tSee “‘ Great Industries of Great Britain,” by Cassell, 
Petter, and Galpin, page 291. 
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breakage of the sliver at the draw-box occurs ; and another 
apparatus, to stop the machine when the can is full, has 
been introduced ; (7) A motion has also been applied to give 
a horizontal movement to the comb brush, for the better 
cleaning of the circular comb. 

The wom | Frame.—The general arrangements of 
this machine (Figs. 1 to 5, page 486) are the same as 
described in the original paper, but some improvements in 
detail have been introduced. The bottom rollers are case- 
hardened, so as to resist the severe strain put upon them. 
The gearing for connecting the four lines of bottom draw- 
ing rollers is arranged at the driving end of the frame, so 
thai each roller starts at the same time ; this secures a more 
certain and uniform drawing of the cotton sliver than when 
the connexion is made at both ends, as heretofore. It also 
prevents cut places in the sliver, when the frameis started 
after a broken sliver has been pi The front and back 
rollers are connected by a “‘crown wheel’ arrangement ; 
and the intermediate rollers are connected with the back 
roller by separate carriers, any one of which may be altered 
without affecting the speed of the other rollers. The wheels 


and pinions apm ge are of much diameter than 
those formerly used, and are capable of giving much finer 
variations in the ‘‘ count’’ of the sliver prod hen 


the draft is changed, no difference is ein the interme- 
diate or breakage drafts. The operation of changing is so 
much simpler that less skilled ‘‘ carders’’ or overlookers 
may be employed ; in the old arrangement the relationship 
of the several rollers was so difficult to understand that 
mistakes were continually being made. It was-tLen found 
more convenient to ——e breakage draft between the 
third and fourth rollers t' between the first and second, 
where the change however ought to be made, as the 
greatest amount of elongation of the sliver takes place 
there. 

A much more substantial and convenient support is given 
to the gearing, as shown in Figs. 2 to 5: the drawing 
operations are thus made smoot. and easier, and the 
quality of the slivers is improved. Front stop motions are 
now universally employed, and are made very sensitive and 
quick in action ; a + deal of waste is thus prevented and 
better work is ek The back stop motions are also 
constructed to act with greater promptitude when a sliver 
breaks, thereby stopping the frame before the broken sliver 
has under the back roller, andenabling the piecing 
to be made before the end is lost. (See Fig. 1. 

The knocking-off motion (Fig. 1, page 486) is the appa- 
ratus by means of which these various stop motions are 
enabled to stop the machine. It is similar to the old one 
in its principal features ; but it is simpler and easier in its 
action, and requires very little force to bring it into opera- 
tion; consequently it acts very quickly and is not liable to 
derangement. ; 

At (7), Fig. 1, is an eccentric, which causes the rod to 
reciprocate, and at the other end of this rod is a slot 
inclined to the rest of the lever: between the two ends of 
this lever is a projecting piece (8a), which is capable at the 
proper time of lifting the bar (9) out of a notch, and libe- 
rating it. At (10) is a lever fastened to the ——Ts 
shaft (2); and at (11) isa lever carrying a weight, whic 
tends to move the lever and shaft (2) in the direction of 
the arrow (12); quently keeping the stud (13) against 
the end of the slot in the rod (8), and causing the rod to 
pull the stud (13) in the direction of the arrow (14), when 
itself moving in that direction. : 

The action may be illustrated by the back stop motion, 
Fig. 1. The cotton sliver, which passes over the tumbler 
(15), is shown broken, and the tumbler has been liberated, 
which allows its weighted end (16) to drop, and so to come 
in contact with an arm (17) fastened on the shaft (2), and 
to arrest the motion of that arm in the direction of arrow 
(12). This causes the stud (18) to become stationary ; and 
the rod (8) still moving in the direction contrary to the 
arrow (14), the inclined slot causes that end of the rod to 
rise in the direction ‘of arrow (18), and so brings the part 
(8a) in contact with the bar (9), which, being thus lifted 
and liberated from its notch, moves the driving strap from 
the fast to the loose pulley. 

The front stop motion is also shown in Fig.1. At (19) 
is a funnel-shaped guide, through which the sliver (20) 
passes on its way from the front roller (21) to the callender 
rollers (22) and (23). The sliver passes in at the large end, 
and out at the s end, which is contracted until it 
requires a considerable pull to draw the cotton through it. 
The guide (19) is fastened to the end of the lever (24). The 
other end of this lever is heavier than the guide end, and 
tends to turn it in the direction of the arrow (25). At (26) 
is another reciprocating rod, connected with the oscillating 
shaft (2) by the lever (27). The other end of this rod is 
notched. The weighted end of lever (24), when libe- 
rated by the breaking of the sliver, falls against this notch, 
thus arresting the motion of the rod (26), and therefore of 
the shaft (2) and stud (13). This brings the stop motion 
into action as before described, and at once stops the 
machine. : 

A can stop motion is now used, which stops the machine 
when the can is full (see Fig. 1). This apparatus con- 
sists of a false bottom (3) to the coiler wheel (4). The 
plate forming this bottom is weighted by a ring, which is 
varied in weight to suit the length of cotton to be con- 
tained in the can. The finer the cotton, the larger the 
ring. Fine drawings will not permit of being pressed so 
tightly in cans as coarse ones. When the can is suf 
ficiently to lift up the plate (3) close to the coiler wheel (4), a 
stop (1) is brought into contact with the oscillating bar (6), 
connected with the lever (17), and stops the machine as 
— eee. . length of 

is found very advantageous to put the same len 
cotton sliver in each can, so that when they are placed u 
to the next passage of drawing, or to the slubber, they wi 
all be emptied at the same time. By this means the attend- 
ant knows which cans require replaeing without looking 
into more than one. When the quantities in the cans vary, 











the “‘ tenter”’ is compelled to look well after them, other- 
wise the machines will very often stop. Another great 
objection to the old system is the liability of the can to be 
filled until no more can be forced into it, thus damaging 
the sliver and often breaking the coiler tops. By using the 
can stop motion the work of the tenter is more systematic, 
and a greater weight is got through the drawing frame, 
with at the same time a slower Poe of the front roller. 

The use of loose-bossed top rollers has now become 
almost universal for drawing frames. Another important 
improvement in drawing frames is the application of a 
patent clearer for the top rollers. It consists of an endless 
clearer cloth, driven positively b: gearing at a very slow 
rate, with arrangements for mechanically stripping the 
ne va Its great cost has however prevented its general 

option. 

ricity bas in some instances been employed as a stop 
motion in these muchines, with more or less success ; but 
its adoption has been by no means general, and the limits 
of this paper will not permit further observations upon it. 

Slubbing, Intermediate, and Roving Frames. — The 
improvements introduced into slubbing, intermediate, and 
roving frames consist of better winding apparatus, 
stronger spindles, steel flyers, case-hardened rollers, stop- 
ping and lock motions, &c. 

On the question of the bobbin or the flyer leading, in the 
winding of the thread or sliver on the bobbins in these 
machines, there has been a great change in practice since 
1866. Formerly nearly all machines were made with the 
flyer to lead, especially when pressed flyers were used ; 
whereas now the demand of the trade is almost universal 
for the bobbin to lead. The latter arrangement increases 
the duty of the differential motion, and demands more per- 
fect control of this apparatus. Hence the cones employed 
for driving the differential motion revolve at very much 

uicker velocities than formerly; in some cases at 

ouble, and others at treble the old rate. The cones are 
placed further apart, so as to give a much longer belt ; 
thus transmitting the necessary power with less strain on 
the belt, and imparting more uniform winding. 

In all these machines the spindles always start before 
the bobbins, because the connexion of the spindle with the 
driving ping is positive by gearing ; while the power for 
driving the bobbin, having to pass through a differential 
apparatus, and not being positive, on account of the belt, 
cannot take up the backlash so quickly. When the flyer 
leads there is a tendency to stretch the roving. When the 
bobbin leads there is a 8: _ slackening of the sliver, which 
is immediately taken up by he bobbin after it has got in 
motion. ; 

Attempts have been made from time to time to dispense 
with cones and belts for regulating the winding of these 
frames, and to substitute metallic apparatus ; but hitherto 
they have been unsuccessful. 

he increased speed of spindles, and the general use of 
single-pressed flyers, i.e. with a presser on one leg only, 
has rendered it necessary to strengthen the spindles, to 
enable them to stand the extra duty imposed upon them. 
A higher standard of oo is now required to produce 
the quality of work demanded by modern competition. 
This has done much to bring into larger use long collars 
or bearings, to enable the spindles to stand the strain of 
the comparatively unbalanced single-pressed flyer. It is 
found in practice that nicer work can be obtained from 
single-pressed flyers than from double-pressed ones ; this 
is especially true when making finer bank rovings, say 
above nine or ten hanks in the pound. The effect produced 
by the double presser upon the bobbin is a very undesir- 
able one, and the finer the count or hank the greater the 
objection. 

Flyers without pressers, for soft bobbins, are still used 
for the finest counts of yarn, and will always surpass 
pressed bobbins where excellency alone is desired ; but the 
perfection of modern flyers, and the necessity of keeping 
down the cost of production of yarn, has caused the adop- 
tion of pressed bobbins, for even up to twenty-four hank 
roving. The pressed bobbin contains about double the 
quantity of roving, and lessens the labour of “‘ creeling’”’ 
in the after processes. 

The best flyers are now made of solid steel. They are 
much lighter, will stand a much finer polish, and allow 
of being worked into shape without fear of cracks inside 
their hollow legs ; where the slightest roughness catches 
the fibres of cotton, and causes the work to be badly done, 
and the ends of the sliver to break. Machines have long 
been made to stop when a sufficient quantity of roving has 
been wound on the bobbins. The best kind are now fitted 
with an apparatus (see Fig. 6, page 487), by which, after stop- 
ping, it is rendered impossible to set the frame to work again 
until the full bobbins have been replaced with ony ones, 
and all is made ready for another start. Eefore this 
improvement was applied tenters had a bal habit of 
setting the frame to work again, after the ordinary stop 
motion had stopped the frame, by holding the strap on the 
fast pulley, until the bobbin was as large as the flyer 
colt permit without breaking the ends. The result was 
very bad work ; the slivers were stretched and made very 
rough, and the flyer legs were often strained out of their 
proper position and balance. 

This lock motion, shown in Fig. 6, is controlled by the 
rack of the cone motion, At (1) and (2) are the cones for 
driving the differential ‘‘ jack-in-the-box ;’’ at (3) is the 
belt ; at (4) is a double strap guider, fastened to the rack 
(5), which slides in a rack-box (6). At one end of the 
rack is an adjustable piece (7). At (8) is a pinion fastened 
on the shaft (9), and gearing into the rack (5); at the to 
of the shaft is a band pulley (10); fastened to it is a ban 
(11), at the other end of which is a weight (12). The 
weight (12) tends to turn the shaft (9) and its pinion, 
which causes the rack to move in the direction of the 
arrow (13). At the bottom of the shaft (9) is a ratchet 
wheel, controlled by the well-known apparatus called the 
box of tricks.” This apparatus allows the ratchet to 





turn on its axis through one tooth, at each rise and fall of 
the lifting rail which carries the bobbins. The rise and fall 
of the lifting rail corresponds in each case to one layer of 
roving wound on the bobbin. The strap (8) is thus gradu- 
- traversed from one end of the cone to the other. At 
(14) is the ordinary setting-on rod of the frame, connected 
to the strap guider. At (15) are the ordinary handles used 
by the ‘‘ tenter”’ to start and stop the frame by ; at (16) is 
an arm fastened to the setting-on rod (14). At (17) isa 
slide bar, sliding in the brackets (18) and (19), and having 
two notches in it, Aand B. At (2U) is a bracket bolted 
ts the slide bar (17). A spring (21) (shown broken) is 
hooked on the bracket (20) at one end, and on the bracket 
(19) at the other end. ‘his spring tends to pull the slide 
bar (17) in the direction of the arrow (22). At (23) is a 
centre stud carrying the lever (24) and the catches (25) 
and (26) ; these are loose on the stud (23).. Near the boss 
of the lever (24) is a pin (27), which is capable of acting 
on the catches (25) and (26), and is shown holding the 
catch (26) above the slide bar (17). 

The parts are shown in the position they occupy just 
—— to the lock motion being brought into operation, 

he end of catch (25) is resting in the notch B of the slide 
bar (17), thus preventing the spring (21) moving it. When 
the bobbins are full, the bracket (7) will have carried the 
lever (24) sufficiently with it to lift the catch (25) out of 
the notch B ; thus relieving the slide bar (17), and allowing 
the spring to move it and the setting-on rod (14) in the 
direction of the arrow (22), and so to pull the driving belt 
from the fast to the loose pulley and stop the frame. The 
movement of the lever (24) removes the pin (27) from 
contact with the catch (26), and allows it to fall into the 
notch A of the slide bar (17), which locks the slide bar. 

The catch (26) and the upper part of the lever (24) are 
contained in a box which cannot be tampered with ; it is 
therefore impossible to set the frame on again, until the 
catch (26) has been disengaged, by winding the rack 6) 
back again, ready to commence for a fresh set of bobbins. * 

The general result of these improvements is not so much 
extra production per spind though this is greater for 
the same velocity of spindles than it was formerly—but a 
very re mee quality of work, which enables the attendant 
to watch a greater number of spindles at the same cost. 
The machines now work with much less breakage, and it 
is no uncommon thing for a set of bobbins to be filled 
without an end breaking. 

In well-arranged establishments it is now generally 
admitted that a moderate speed of spindles is most econo- 
mical, and produces the best quality of work with a 
minimum quantity of waste. In some parts of Lancashire 
be high speeds of spindles are preferred, but this system, 
with its attendant amount of waste and inferior work is 
gradually giving way to more moderate rates of speed. 
‘The well-established maxim that ‘‘ work spoilt in the card 
room cannot be mended in the spinning’ is the best guide 
in this matter. 

It is now customary to make very long machines what 
is termed ‘‘ double geared,’’ namely with a driving part at 
each end of the frame. The spindles and rollers are in one 
continuous line from one end of the frame to the other, 
but each half can be — independently, so that when 
an end breaks only one of the machine is stopped to 
piece the broken end, leaving the other half at worl. An 
increase of about ten per cent. in production is gained by 
“— — a ‘ } , 

or the finer grains of yarn, there are four pass o 
these machines,—the slubber, the Ghecmaiiohe: Gartetend 
intermediate, and the roving or jack. These enable the 
required fineness of roving to be attained without involv- 
ing excessive drafts, which should in no case exceed one 


into six. 

The Self-Acting Mule.—In ita general arrangement the 
self-acting mule remains as described in 1866, but many 
very important additions and improvements have been 
introduced. Theself-acting mule of 1866, although cover- 
ing the principal operations, left a number of minor ones 
to the skill of the operative spinner or “ minder,” and it 
performed some of its duties in a very imperfect manner. 
To be in order we will first refer to mules for spinning 
medium counts of yarn, and secondly to those required in 
the spinning of finer counts of yarn. 

Mule for Mediwm Counts.—Here the improvements are 
as follows: 

1. The governer motion for regulating the position of the 
quadrant nut has been made at once exceedingly sensitive 
and very reliable, and is now suitable for either coarse or 
fine counts. 

2. The backing-off motion has been perfected, its opera- 
tion being regulated automatically to suit the position of 
the cops at every stage of their progress, from the com- 
mencement of winding to the completed full cop. This 
ae was formerly imperfectly saniigulieed by the 
minder. 

The copping apparatus is now used as the controlling 
agent (see Fig. 7, 487). Itis made with the front 
‘*incline’’ loose, and governed by a separate copping plate ; 
formerly only two points in the copping rail were capable of 
being adjusted to the exact positions required ; whereas by 
the use of the loose incline, all the positions are now regu- 
lated. Theadvantage gained by this latter arrangement is 
the power of regulating the precise position of the faller 
wire when the ‘‘ faller’’ is locked—a very important con- 
sideration. In the hand mule, when the spinner had 
depressed the faller to the proper position for winding, and 
uncoiled the exact amount of << from the bare spindles, 
he arrested the operation of king off, and commenced 
the windiag-on operation. In the self-acting mule with 
the copping rail in one solid piece, this important object 
could not be attained. The amount of inclination in the 
front incline was determined by the conditions required to 
commence the cop on the bare spindles. It was very 
important to keep the “‘ chase’’ of the cop as short as pos- 
sible, to prevent waste in unwinding in the subsequent 
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processes. When the copping rail was set at the com- 
mencement of the cop, the position of the faller wire was 
determined, and set to suit the requirements of the opera- 
tion ; but as soon as the winding part of the copping rail 
assumed the more inclined position to enable it to wind a 
longer chase, then the front incline assumed a less inclined 
position, leaving the position of the faller wire at the time 
of the faller lock in a worse position each draw, until the 
maximum chase had been attained, and the gradual 
shortening of the chase had begun. This was in reality a 
complete reversion of the practice of the hand spinner’s 
operation. For many years this method was considered 
quite satisfactory ; but the demand for longer cops, built 
more firmly, gave the impulse to the present improvement. 
ront incline being movable, its position can be 
regulated so that the tion will be an exact counter- 
part of the hand spinner’s work, when he made his best | ; 
and by the use of an automatic apparatus for regulating the 
backing-off chain, in conjunction with the loose incline on 
the copping rail, the amount of yarn uncoiled from the 
spindles is regulated to suit the position of the faller wire 
at the termination of the backing-off. When once set, this 
apparatus needs no attention from the minder. 

As the copping motion was explained at length in the 
former paper, and as the principle is exactly the same, it is 
unnecessary to describe it beyond what relates to the loose 
incline.” This is shown in Fig. 7. At (39) is the 
copping rail. One end rests on the copping plate (40), 
and the other end of the rail rests on the back copping 
plate (41). At(89*) is the loose front incline, join to 
the copping rail at the ‘‘ ry of the rail by the joint pin 
(41"). The other end of this incline rests on the copping 
plate (42), which is fastened to the copping plate (40) in 
such a manner that it can be adjusted to suit the require- 
ments of the loose incline. 

By varying the form and position of the copping plate 
(42), the loose incline can be ted to give any requi 
results. The diagram shows the faller ing arrange- 
ments, with the lock at the bottom of the lever (43), instead 
of, in the former arrangement, at the top. The principle is 
the same in both systems, the alteration being made to suit 
the requirements of the other parts of the headstock, con- 
—_ principally with what are technically called the 

changes.” 

The Backing-off-Chain Tightening Motion.—Before 
explaining the parts connected with this motion, it may be 
— to give some further explanation why this regula- 

on is r 

When carriage is co out, or in its outward run, 
the front or winding faller wire is generally about 1} in. 
above the spindle points. This is the position of the 
parts, in ordinary mules, immediately before the operation 
of backing off. As is well understood, the reversion of the 
tin roller causes the tin roller to uncoil the yarn from the 
spindles, and also brings into action the parts which pull 
the faller wire down. In all cases the spindles begin to 
uncoil before the faller wire begins to move, because the 
tin roller must make some little movement before the back- 
ing-off click or pall can take hold of the ratchet wheel. 
Inaddition to this, the spindles continue to uncoil the yarn 
during the time the faller wire is moving from its position 
above the spindle points, until it touches the yaru. From 
this it will be seen that a considerable length of yarn will 
be uncoiled from the spindles, before the faller wire can 
overtake the yarn. The spindles thus have the start very 
considerably, and at the completion of a set of cops this 
loss of motion produces the worst results. In the case of 
a cop with its nose, or point, only jin. from the spindle 
points, the loss is nearly one-half; the faller wire moving 
as much before it touches the yarn as it does after. To 
overcome this difficulty, it is necessary to have the backing- 
off chain tight, so that it may act on the faller as early as 
possible; and the backing-off snail is made as large as 
possibleand of the proper form, so that the faller wire 
fae rest on the yarn at the earliest moment before it 
iocks. 

At the commencement of a set of cops the conditions are 
very much more favourable ; the space passed through by 
the falier wire, before it touches the yarn, being ey! muc 
less, in proportion to the entire distance passed through 
by the wire before the faller locks, than it is at the com- 
pletion of the set of cops. Consequently the backing-off 
chain has to be slack at the beginning of a set of cops, 
otherwise the speed of the wire would force the yarn down 
the spindles faster than it would uncoil, and so break the 
thread. Hence, the backing-off chain having been adjusted 
to the proper length to back off nicely at the commence- 
ment of the set of cops, it is desirable ually to tighten 
or shorten it, as the cop increases in length; until at the 
completion of the co; e chain is almost tight. By this 
means the backing off can be adjusted all through the set, 
so that it corresponds at every stage to the exact require- 
ments of the case ; the nose of the cop is preserved ina 
proper condition, and neither too mach nor too little yarn 
is uncoiled. Next to winding the yarn properly on the 
cop, this is the most essential condition in making a 
cop. Where the apparatus now to be described, which 
affects this automatically, is at work, ‘t is found that very 
much fewer ‘‘ noses,’’ or points of cops, are ‘“‘ halched,”’ 
or entangled. 

Referring to Fig. 7, 487, at (24) is the winding faller 
shaft, and at (25) is the backing-off finger ; at (26) is the 
backing-off chain, fastened at one end to the finger (25), 
and at the other end to the backing-off snail (27), mounted 
on the tin roller shaft (28). At(29) is the backing-off 
tightening chain ; one end of it is fastened to the boss of 
the snail (27), and the other end is fastened to the lever (30), 
mounted on its centre stud (31). The other end of this lever 
(30*) is shown resting on an incline (82). This incline slides 
and rests upon a plate (33) fastened to the floor. At (34) is 
the copping plate con An arm (32*) of the incline 
=) one the rod (34), and, by means of two hoops (35) 
astened to the rod (34) by set screws, the incline bracket 
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(32) is caused to move with the motion of the rod during 
the formation of the cop. 
Fig. 7 shows the positions of the carriage and the 


various just previous to the time of the backing off 
taking place, at the commencement of a set of cops. The 
backing-off chain having m adjus to the proper 


length for backing off on the bare spindle, the copping 
plates (40 and 41) and the rod (34) will gradually move, as 
the cop progresses, in the direction of the arrow (37), and 
carry the incline (32) with them in the same direction. This 
movement gradually brings the higher part of the incline 
(32) under the tail of lever (30*), causes it to turn in the 
direction of the arrow (38), and pulls down the chain 
(29); which, acting on the snail (27), turns in the direc- 
tion of the arrow (43*). This movement of the snail (27) 
takes up the slack of the backing-off chain (26). The 
incline (32) is made so that it can be varied to suit the par- 
ticular requirements of various kinds of mules. The 
absolute amount of tightening depends upon the setting of 
the incline ; and the ratio depends upon the form of the 
incline. By varying the form of the incline the action on 
the chain can be varied to suit any circumstances. 

When once set the apparatus needs no further attention. 
At the commencement of a new set of cops the copping 
plates are wound back, the incline (32) goes with them, 
and the backing-off chain is restored to its normal position. 


(To be continued.) 








CULTIVATING MACHINERY. 
On Implements and Machinery for Cultivating Land 
Horse Power.* 
By Mr. W. R. Bousrretp, M.A., Barrister-at-Law, 
of London. 
(Concluded from page 432.) 

Ir is found that the best practical form differs but little 
from the fundamental form, viz., a surface generated by 
straight lines and giving the slice a uniform rotation pro- 
portional to the distance traversed. Taking the width of 
the breast as everywhere the same, and equal to the width 
of the furrow slice, the surface of our fentamental form of 
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breast will be generated by a straight line of length equal 
to the width of the furrow slice, moving uniformly at right 
angles to two parallel horizontal axes at a distance apart 
equal to the depth of the furrow slice, and at the same 
time turning uniformly about one or other of these lines. 
For the first two divisions of the breast the extremity of 
the generating line passes through the first axis ; for the 
last two divisions of the breast the generating line moves 
at a constant distance from the second axis equal to the 
depth of the furrow slice. The projections of the funda- 
mental form of breast on three planes at right angles may 
be easily obtained. The angle through which the slice is 
turned being divided into a convenient number of equal 
small angles, Fig. 4, the length EF or E, F, which is 
fixed on for the breast must be divided into the same 
number of equal parts. A series of points on the outline of 
the projections is then found, and the curves drawn through 
these points will give the outlines. We see that the surface 
of the breast for the first two divisions, i.¢., up to the 
point where the generating line is vertical, is a true helical 
or screw surface ; whilst the surface for the last two divi- 
sions is a helicoidal surface of a distinct and separate 
character. These two surfaces are, however, quite con- 
tinuous (using the word in its non-mathematical sense), 
since they meet in the same vertical generating line, though 
the upper edge of the breast is not a continuous curve. 

Let us now consider the variations which this funda- 
mental form must und for practical purposes. ’ 

I. In the form adopted by the principal makers, the twist 
of the breast gradually diminishes from a line near the 
vertical generating line ; hence, in setting out our projec- 
tions, the spaces into which the lengths E F and E; F; are 
divided, corresponding to the equal angles into whick the 
twist is divided, must ually increase towards the 
extremity F or F: of the line. 

II. In order that there may be no tendency in the breast 
to push the slice laterally aside in the operation of turning, 
the ing of the breast on the slice must not be uniform 
over the whole surface. If this were the case, the resultant 
pressure on any section ABCD, Fig. 5, would act at the 
point K through the centre of gravity of the section, and 
would tend to lift the section bodily; thus relieving the 
pressure at the point A, and tending to push the slice aside, 
and at the same time to break and distort it. The resultart 
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pressure of the breast must, therefore, pass through some 
point L snfficiently beyond K to prevent these results, and 
a distance B L equal to about a fifth of A B is found to be 
the best. Our fundamental form must, therefore, be 
further modified by taking, throughout the first two divi- 
sions of the breast, a curved generating line convex to the 
slice, and having its greatest convexity at about one-fifth 
the width of the slice from its edge. The convexity of the 

nerating line may gradually me less during the third 
ye of the breast, and disappear during the fourth 

ivision. 


















































III. It is essential to good ploughing that the sliceshould ] however, 


be pressed home to its place upon the one previously laid ; 
especially where the seed is to be sown b cast, and would 
fall through any space left between the furrows into the 
hollow beneath. This end may be attained either by giving 
the last division of the breast.a slight set towards the slice, 
so as to bring some additional pressure to bear on it; or 


by continuing the surface of the breast for an inch or two, 
with the same twist as the remainder, so that the breast 
terminates in a generating line, making an angle with the 
ground slightly more acute than the angle at which the 
slice is to be laid. The result in either case will be to bring 























additional pressure to bear un the slice, and so to press it 
ome. 

IV. The projections of the fundamental form are those of 
a breast which is equal in width in every part to the 
furrow slice. There is, however, no need that this should 
be so ; indeed, for soil that will hold together, the breast 
may take the form of a narrow strip at a distance of about 
one-fifth the width of the slice from the edge of the funda- 
mental form, the rest of the breast being entirely cut 
away. Many soils would fall to pieces if turned by such a 
breast ; but we may in all cases diminish the width to some 
extent. Hence the outline of the fundamental 
form may be cut and trimmed, to fir it a grace- 
ful and continuous contour, as well as to diminish 
the weight of the breast. 

V. In the fundamental form the front line 
H E of the breast, Fig. 4, would be the cuttin 
edge, and the slice on passing this line woul 
receive the whole of its twist. This cutting edge, 
together with the front part of the breast, must 
be replaced by the share, the edge H K of which 
must lie in the horizontal plane through E F, 
and is therefore out of the surface of the breast. 
Hence the form of the surface towards the front 
must be changed so that it may sweep into the 
line H K. 

These are the chief modifications which must 
be made in the fundamental form of the breast 
in order to render it best adapted for work. 
From the foregoing considerations it will be seen 
that any particular form of breast can only. be 
perfectly adapted to one icular size of furrow 
slice. The t two divisions of the surface 
alone, that is the front of the breast up to 
the vertical generating line, may be the same 
for a considerable range of variation in the width 
and depth of the slice ; the last two divisions, 
depend on the particular dimensions required. 
Hence the suggestion presents itself that for gay for 
general purposes, intended to work at any depth from 4in. 
to 9in. or 10in., the breast might be made in two a 
meeting on the vertical generating line, so that the latter 

rt might be suited to different depths and widths, or 

ifferent styles of work. In default of this the question 
arises as to what is the best form for a breast which is 
intended to be used at different depths. It has been 
thought that the form op 4 should be that which gives 
the lightest draught in deep ploughing; but since the 
draught due to turning is the smallest element in the total 


draught, this is scarcely the consideration of greatest 
importance. It is of more importance that the work should 
be effectively done, and especially that the slice should be 
pressed home to its place. It will be seen from Fig. 6, 
where ABC D A BC'Ds represent slices of different depths 
in the vertical bg and A; B, C, D, As B, C, D, repre- 
sent their fin itions, that, since the distance E D 
between D. C: and DC; is less than the difference D D, in 
the depths of the slices, the final position A, B, of the 
surface of the shallower slice is lower than the final position 
AB, of the deeper slice. Hence, if the shallower slice 
were —— with a breast adapted to the deeper work, 
there would be no pressure on the slice from the tail of the 
breast, and consequently it would not be pressed home. It 
would, therefore, seem better to adapt the plough, say, to 
a depth of 5in. or 6in., which would give an extra pressure 
home when ploughing at a greater depth. The extra 
pressure is given in practice by means of a set screw at the 
tail of the breast, but in varying the adjustment of the 
tail by this means the whole surface is necessarily shifted 
from its true position. 

Hitherto we have considered the form of the breast with 
reference entirely to the work to be ormed by it, and 
without reference to the draught of the plough. As before 
stated the draught due to the breast is generally but a 
small part of the total draught, and hence this point is of 
less importance, especially as the nature of the work done 
is always the paramount consideration. 

It is generally found, however, that the breast which does 
the most satisfactory work takes the least draught. Experi- 
ment has shown that an increase in the length of the breast 
decreases the draught to a small extent, as might have 
been ey eam ; whilst the convexity of the breast causes 
a farther decrease. The frictional work done is propor- 
tional to the product of the friction and the space traversed. 
The length of the line of maximum pressures, traced on our 
fundamental form at a constant distance from the edge, 
increases as we getfurtherfrom the axis EF, but the pressure 
and the consequent friction diminish in a much greater ratio. 
Hence it is an advantage in point of draught to have this 
line of maximum pressures (t.e., line of greatest convexity) 
as near the edge of the breast as is practicable. If however 
we take it too near the slice would be broken; and hence 
the distance of one-fifth is about the best as regards 
draught. Again, the less the torsion to which the slice is 
subjected the less the draught; but this exercises only a 
minute influence on the result. Hence the general con- 
clusion is that the form of the breast is to be determined 
with reference to the quality of the work, rather than to the 
power required todo it. Our efforts to diminish the draught 
must be chiefly directed to the other parts of the imple- 
ment. 

The best material for the breast is steel. Cast iron is 
perhaps more often used for the sake of economy, and 
works well ona dry soil; but steel, being more dete ; 
and capable of taking a much finer polish, is to be preferred, 
especially for adhesive soils. 

The essential parts of the plough which we have still to 
mention are the frame, the sole, and the side-plate. The 
frame is usually of cast iron, of a form adapted to the 
attachment of the different members of the body; and, in 
common with all other of the plough, should be as 
light as is consistent with strength. The soleplate is made 
of | hard cast iron ; its bottom surface is usually quite plane, 
though sometimes made slightly concave to assist the pitch 
of the share. The side a is generally of cast iron, but 
is ey, of steel. th these plates must be highly 
polished, as the weight of the plough and the reactions of the 

ressure on the breast are taken by them; hence the 
riction upon them is very considerable, and the element of 
draught due to this cause is large. 

We have hitherto said nothing of wheels as adjuncts to 
the plough. Some of the most ancient t of the plough 
of which we have any record were furnis with wheels ; 
and the advan them, though it was for some time 
hotly discussed, now become generally recognised. Mr. 
Sullivan, ina paper in the Farmer’s Magazine for 1845, 
tells us that ‘‘ It is only where agriculture is in a backward 
condition that those remnants of antiquity, wheel ploughs, 
are now used,”’ but, despite the prejudices of our northern 
neighbours in favour of the swing plough, the wheel 
plough has steadily made its way, even in Scotland. Hither 
one or two wheels are commonly ; if only one, it runs 
on the undisturbed land ; if two, then one runs on the land 
and the other in the furrow. ; 

The only proper office of wheels is to steady the motion 
of the plough, by lessening\the effect of the irregularities 
caused by stones, and by the varying nature of the soil, 
and by counteracting the tendency of the plough to pitch 
into a greater depth, or to take more land, in any tougher 
soil which may be met with. Another office of the wheels 
is often superadded by the plonghman, viz., the regula’ 


° 


tion 
of the depth of the furrow. It istrue that the wheels 
must be adjustable to the required depth, but the depth of 
the furrow should determine the depth of the wheels, not 
vice versd. The implement should be so set, by adjusting 
the head and the pitch of the share, as to work as a swin 
plough ; and this Tctee dime, the-thenle- should be loum 
so as to bear slightly on the ground and — steady the 
implement, otherwise the draught will materially 
increased by their use. Whether this adjustment has been 
roperly made can be easily tested in working, a ee 
Fol of a wheel |with the hand, when a slight pull sho 
suffice to prevent it from turning. 

All the essential parts of an ordinary plough have now 
been considered. It remains in the next place to inquire 
what are the forces which act on the plough when at work ; 
to attempt to analyse the complex elements of the draught, 
and to consider some of the means by which these elements 
may be severally les We have then to consider the 
——— arising from the use of multiple furrow ploughs ; 
and y 





to notice shortly some other kinds of ploughs, 
ai 


and the remaining implements which were enumera 
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the beginning as suitable for cultivating land by horse 
er. This part of the subject must, however, be reserved 
or another occasion. 








PATENTS. 
To THE Eprroz or ENGINEERING. 

S1z,—I have followed up with much interest the corre- 
spondence in your columns, arising (in the first place) out 
of the modest assertion, made by you, that it was sible 
for our English Patent Office to be more useful and afford 
greater ‘‘ facilities’ than it does. 

On October 15th, through your kindness, I pointed out 
a few “small things” that could be easily improved, in 
short, so simple yet valuable, one would have thought it 
only necessary to name them and the ‘powers that be” 
would see to them at once. Probably they have. ‘ H. T. 
W.” replying thereto in your issue of October 22nd, says 
* reckless fault-finding does more harm than good,’’ but 
there must be men who can see what they want and readily 
enough express their wishes, in their own circle, who yet 
may be too modest or timid to approach the official mind 
in a direct manner. At any rate without attempting to 
justify my name or appearance at all, I venture to 
a little to what was then said, and point out another small 
matter which at small cost, and in a fortnight or so, could 
be rectified with ease, and save us hours of valuable time. 
Can any business mind be satisfied with the state of the 
indices in the Patent Office Museum Library, at South 
Kensington( which by the way it may interest Mr. North- 
cott to le n is open three nights a week till 10 p.m.) 
Could anything be easier to arrange than a uniform alpha- 
betical index of patentees for every year, yet how do we find 
them, decent and understandable down to 1870 ; after that 
there are scarce three years alike, ’71, '2, and ’3 in one 
volume, ’74 and ’5 bound up with a bulky descriptive index ; 
76 is a highly favoured year, for we have a return to the 
old separate system and also a “‘ subject matter’’ and alpha- 
betieal t bound in one, ’77 and ’78 are again separate, and ’79 
not accomplished yet in nearly eleven months ; in a word 
strangers must be mystified as I have often been. Of course 
the attendants can perbnps assist you, but a man of ordinary 
intelligence desires to do his own work and does not wish to 
feel obliged to any one. 

Speaking on the general question from a few years’ expe- 
rience of inventors, I should imagine them a very patient 
body of men ; few of them understand affairs like Mr. Paget, 
who alone of your correspondents seems to hit the nail on 
the head with his five-pounder. It is ‘“‘ pressure’”’ from 
without that willalone ‘‘ move on’’ our stately and legal 
commissioners and their officials in the march of progress. 

The real question is, how long are we to tax so heavily 
every year to the tune of some 100,0001. (for last year as 
put by Mr. Tweddell was scarcely an exception) the inven- 
tive brains of our land, and give them the cold shoulder in 
—— respect. We spend 40,0001. a year to encourage art. 
Contrast for a moment the treatment of the man, woman, 
boy or girl, who successfully bedaubs a piece of canvas, 
or presses a piece of clay into the shape of a nude specimen 
of baneatiie., with that of a man plodding for years to 
contrive somethi useful; contrast the museum and 
** facilities’ established to show up and encourage the one, 
and the apology of a place, cold and cheerless, supposed to 
exist for the encouragement of the other, with scarcely a 
modern model in it, and where everything calculated to 
make invention honourable or famous seems studiously 
avoided. Again, a —— library is being built to aid 
students in the study of art, but poor inventors and 
engineers must rely largely on such public-spirited enter- 
prise as yours (in many ways shown) to meet their wants. 

There is nothing new in what is stated ; these wants have 
been felt years ago ; the Commissioners of Patents’ Reports 
for several years contained a clause stating it was in con- 
templation to erect a new Patent Office and Museum near 
Westminster. I wonder if they ever cast an eye on what 
was to have been a grand opera-house on the Embankment ; 
could nothing be done on that site, and what remains of 
Mr. Map *s-now ab d enterprise ? 

The present Commissioners are nothing if not progressive, 
but itis pressure they want. We have an endless variety 
of societies existing for political and social objects; an 
**Inventors’ Society’ would be as likely to conduce to the 
welfare of the nation as many others that might be named 
if established on the lines suggested by your correspondents, 
honestly and fairly to prove the use cas power of invention 
with the two distinct objects in ~iew, i.¢., making the most 
of the ‘‘law’’ we have by minor improvements, and seeking 
alterations in the Law of Patents in such direction as free 
discussion would soon indicate was desirable. If sucha 
society only partially succeeded in driving away the ‘‘ fog”’ 
that appears to surround the views of the higher classes on 
this subject it is not too much to assert it would exercise an 
influence on the nation at large that might contribute to its 
prosperity materially, and enable us once more to come to 
the front in a field peculiarly our own; I fear we are being 
fast driven out by the superior “ facilities’ and ‘* enconr- 
agement’”’ afforded in other states ani uations, especially 
America. Apologising for the length of this letter, 

remain, Sir, yours, &c., 
INQUIRER. 








To tHe EpITtoR oF ENGINEERING. 

Srr,—As one who has had considerable experience in 
connexion with patent agents both in London and the 
leading socked towne, will you allow me to protest 
inst the conclusions drawn in the letter signed ‘ Anti- 
umbug,”’ which appeared in your last i§sue. As a patentee 

I have found that, quite apart from the routine business 
which “ Anti-Humbug”’ appears to consider the all-in-all 
of a patent agent’s duties, a competent agent can render 
most valuable assistance to an inventor in defining the 
limits of his invention, and in so drawing up the specifica- 


clearness. In their ability to aid an inventor in this way 
I am bound to say that I have found the leading agents in 
the provinces fully equal to any of their competitors in 
town, while in many cases they possess exceptional know- 
ledge of local industries, which gives to their advice a 
materially increased value. I must add, however, that 
any discussion on the relative capabilities of London and pro- 
vincial patent agents is entirely foreign to the main question 
which is now being discussed in your pages, namely, the 
necessity of some reform in the patent laws. That such 
reform is needed I entirely agree, and I sincerely trust 
that a committee may be formed to promote this, as sug- 
gested by others of your correspondents. 
I am yours truly, 


An OLD PATENTEE. 
London, November 24, 1880. 


To THE EpITorR oF ENGINEERING. 

S1r,—Mr. Tweddell having taken the initiative in pro- 
posing the lodgment of a petition in favour of illustrated 
abridgments being issued by the Patent Office, and so 
much interest in the question having been shown by 
your numerous correspondents, it occurs to me that Mr. 
Tweddell would be doing good service if he were to take 
the requisite steps for forming a committee on the basis 
of his last letter to you. I make this suggestion through 
you, not having the pleasure of Mr. Tweddell’s acquaint- 
ance. I am, Sir, yours faithfully, 


Henry 8. CopLanD. 
London, November 24, 1880. 


To THE EpIToR oF ENGINEERING. 
S1zr,—I am glad to see that you have again taken up the 
question of the Patent Laws, which discussion, coming as 
it does, on the top of your most valuable illustrated 
abridgments is calculated to urge the authorities int» 
action of some sort. 

Besides every facility for ascertaining what has been 
already done, one wants much cheaper protection, and also 
an extension of the period within which the fiaal specifica- 
tion has to be filed in order to allow more time for experi- 
ments. Also we should be able to add to a patent minor 
improvements made in the course of developing the inven- 
tion. Yours truly, 

Henry Faia. 








4, Great Queen-street, Westminster, 
November 24, 1 





To THE EpIToR OF ENGINEERING. 

Str,—I am deeply indebted to your correspondent, Mr. 
Fabie, for his disinterested suggestion that I should favour 
him with my real name and address, whereupon he will 
satisfy me I am in error as to my opinion respecting inven- 
tions coming from that unfortunate country whose present 
terrible condition is so likely to retard legislation in the 
real inventor’s interest. But as it is clear your correspon- 
dent cannot disprove actual facts I shall not venture to 
trouble him, especially as he is an entire stranger to me, 
of whom I never heard until 1 saw his letter to you, 
concerning which I last wrote. 

It is gratifying to me to find the views expressed in my 
eto letter confirmed by your correspondent who - 
imself ‘‘ Anti-Humbug.”’ I have not the remotest idea 
who this correspondent may be, but obviously his letter is 
the production of one who thoroughly understands the 
subject he writes about. In conclusion, allow me to say I 
myself treated the matter purely on its merits, and have 
neither time nor inclination to take further part in the 
correspondence. Yours truly, 

D 


Manchester, November 24, 1880. 








ELECTRIC LIGHTING IN THE CITY. 

To THe EpiTorR OF ENGINEERING. 
S1r,—The publication in your lust issue of the results 
of tenders for electric lighting in the City, together 
with the delay in publishing the official record of the Glas- 

ow trials, has compelled me to request you to give space 
for the following remarks. 
Any one reading the figures published by you, would 
come to the conclusion that for the year’s lighting of No. 1 
district of the City, the Brush system will cost the rate- 
payers 22/. 5s. per 1000-candle power supplied, whereas the 
Crompton system would have cost them 291. 10s. per 1000- 
candle power. This is entirely untrue and misleading and 
is b upon an erroneous use of term candle power. As 
is well' known this term is highly elastic, and upon its 
oe = misuse a great many unfair statements have been 

ed. 

However, I challenge any one connected with the Brush 
system of lighting to show that at any time, or under any 
conditions whatever, the Brush light valued at 2000 candles 
ever approached one-fourth of the power of the single light 
given by the A Gramme machine, which is usually valued 
at 4000 candles. | will go further, and state publicly that 
had not the Brush system been withdrawn from the compe- 
titive trials at Glasgow, the fact would then have been made 
patent to the world, that under identical systems of mea- 
surement, if one-horse power u in the Gramme system 
gives a _ of 1000 candles, the same horse-power used in 
the Brush system gives a light of only 300 candles. 
These figures may be increased or diminished as a slight 
change in the angle at which the photometric measure- 
ments are taken produces a great variation in the amount 
of light, but the proportion between the two systems will 
remain as above. 
If these facts and figures had been applied to the con- 
sideration of the City tender it would have been shown that 
the Crompton system does not cost one-half of the Brush 
for equal lights supplied. 
R. E. Crompton. 


STEAM BOILER INSPECTION. 
To THE EDITOR OF ENGINEERING. 

Str,—I have read the several letters recently printed in 
your journal on this subject, and am—with doubtless many 
of your readers— surprised that some of your correspondents 
should so far forget the interesting scientific matter on 
which they are writing, as to descend to personalities, which 
are generally considered, I believe, the especial pre tive 
of the spaniel ** Society’’ journals, and are certainly not 
especially interesting in such a jouw as ENGINEERING, 
to which we look for information. This, however, by the 
way, and as Sheridan says: ‘‘ The quarrel is a very pretty 
quarrel as it stands; we should only spoil it by trying to 
explain it.”” After this prelude, will you allow me to make 
one or two remarks on a point connected with boiler 
inspection, which has apparently been more or less lost 
sight of. I take it that it is admitted on all hands that 
the inspections of the various associations—partial as they 
are—have effected a considerable amount of good, and 
prevented some explosions, and probably the day is not far 
distant when compulsory inspection will be enforced. 
Supposing this so, to effect a thorough reform, does not a 
somewhat difficult problem present itself for solution? In 
these days of excessive competition and unfair trading 
some explosions can doubtless be traced to the use of boilers 
badly constructed of bad material. I sometime back 
inspected a piece of plate from an exploded boiler, which 
on testing was found to be of very inferior quality, and of 
a nature totally unsuitable for the purpose to which it had 
been applied, being short in the grain, hard, and brittle, 
and yet easily ripped. As this piece of iron was froma 
part of the boiler on which the flame of the fire vould not 
have directly impinged, it can hardly be alleged that the 
‘* nature’ was burnt out of it. Neither would the expan- 
sion and contraction in working the boiler so alter the fibre 
or granular structure of the iron as to make it present the 
characteristics it did; the fact was, the quality of the iron 
was decidedly bad. Now so long as it is not made com- 
pulsory with manufacturers, in the first place, to use a first- 
rate and suitable quality of iron (or steel) in the construc- 
tion of steam boilers, so long will there be explosions, 
notwithstanding any system of inspection, and so long will 
‘‘cheap’”’ makers be found to supply avaricious buyers. 
Again, in these cheap boilers not only bad iron but often 
bad workmanship is met with. If compulsory inspection 
becomes law, cannot some system be devised —without 
unduly interfering with the liberty of the subject—that will 
check what may be called the wicked competition now often 
carried on in boiler construction? If not, the good of 
inspection begins when half the mischief is beyond its 
control. I am, Sir, yours faithfully, 

M. Powis BAteE. 
20, Bridge-row, E.C., November 22, 1880. 








‘“ MACHINERY FOR STEEL-MAKING.,” 
To THE EDITOR OF ENGINEERING. 

S1r,—Since the death of The Civil Engineer and Archi- 
tect’s Journal, the outside public have had to be content 
with the publication of the barest abstracts of papers read 
before the Institute of Civil Engineers. For this reason I 
waited a week to see if any correction was made of the 
statement by Mr. B. Walker, that a compound pumping 
engine manufactured by his firm required ‘‘ only 12 lb. (of 
water) per indicated horse power per hour to be evapo- 
rated,’’ this marvellous performance being obtained from 
an engine working at a piston speed of 150 ft. to 180 ft. per 
minute, and with a boiler pressure of 75lb. Knowing that 
a similar paper by the same author was read before the 
Iron and Steel Institute (Transactions 1874, pp. 374, 383), 
I was curious to ascertain if this second advertisement, 
‘** pure and simple of the machines lately made by his) 
firm’’ corresponded with the first, and I discovered a state- 
ment in his earlier production which ought to be included 
in his later one, namely, that “from his experience in con- 
nexion with the working of engines the indicator card is 
very liable to mislead.’” May I ask Mr. Walker to send 
you for publication full details of the trials of the engine 
which only used 12 lb. of water per horse power per hour, 
so that it may be shown that if Mr. B. Walker has been 
previously misled by indicator cards, it is not now his inten- 
tion to mislead others, and among the number one who 
requires 21 Las. 


JORDAN’S PULVERISING MACHINE, 
To THE EDITOR OF ENGINEERING. 
S1r,—In your notice of the Engineering Exhibition in 
last week’s issue of your paper, we see that in alluding to 
our patent pulverising machine, you state ‘‘that the material 
is discharged from it by centrifugal force.”’ 
You will kindly allow us to state that this is the agency 
for delivery that we avoid, and that we depend entirely 
upon the current of air induced and discharged by the 
machine itself to deliver the pulverised material, and it is 
by the regulation of the draught that we vary the fineness 
of the product, and thus entirely avoid the use of sieves. 
We are yours truly, 

T. B. JoRDAN AND Son. 

London, November 20, 1880. 














CORROSION IN STEAM BOILERS. 
To THE EDITOR OF ENGINEERING. 
S1z,—In your article at 457 (19th November, 1880) 
describing Messrs. Candlish and Norris’s condenser 
exhauster, you refer to the effect of ‘‘ the gases in solu- 
tion in the feed water, and particularly oxygen’’ in con- 
nexion with the corrosion of marine boilers. We beg to 
state that the arrangement you describe is not by any 
meaus the first that has been proposed with the same 
object. We have given attention to the matter for several 
years; and indeed believe that we were the first to show 








tion as to explain the character of the invention with 
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conclusively that a large amount of the corrosion of marine 
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boilers is due to the gases passing into them with the feed 
water. We have devised, and patented, and put into 
practice various ear and arrangements for prevent- 
ing the corrosion of boilers by air or gases in the water, 
and would refer those of your readers desirous of being 
informed on this subject to our patent specifications, 
numbers 1568 of 1878; 4351 of 1879; and 335 of 1880; 
we have also two later — in progress. We shall be 
lad to communicate the results of our experience ; and 
ve no doubt those interested will wish to learn what has 

been done, and also to avoid infringing existing patents. 

Yours truly, 
G. AND J. WEIR. 
Glasgow, November 23, 1880. 





CANDLISH AND NORRIS’S CONDENSER 
EXHAUSTER. 
To THE EDITOR OF ENGINEERING. 

S1r,—Referring to your notice of the above in last 
week’s issue will you allow me toadd that this system 
of supplying steam boilers with feed water free from dis- 
poe gases, also oil and fatty matter, can be applied to 
existing engines, both land and marine, without the adop- 
tion of the specially designed air pump described, and when 
desired the vacuum chamber can be attached without any 
alteration in the position of the pumps. This arrangement, 
as secured to us by letters patent, is not quite so perfect 
in its action, as it does not relieve the engine of unneces- 
sary work and friction. 

The temperature in the chamber is indicated by a ther- 
mometer shown fixed to the internal tube of the water 
level indicator, though not mentioned in the published 
description. Tam, Sir, yours truly, 

R. 8. CANDLISH. 


New Broad Street House, London, November 23, 1880. 








THERMODYNAMICS. 
To THE EpIToR OF ENGINEERING. 

Srr,—In your notice of my paper on Thermodynamics 
partly read at the meeting of the Physical Society, on the 
13th instant, you give the substance of the remarks made 
by Professor Cotterill. On the statement that Professor 
Gibbs had introduced the diagram some years before me, I 
was at the time unable to make any observation. Iremem- 
bered that a beautifully simple diagram by Mr. Gibbs 
occupies a page in Maxwell’s ‘‘Theory of Heat,’’ and I 
determined to have it examined in. I found that that 
diagram does not contain what I had placed before the 
meeting. A foot-note in Maxwell refers to the Transactions 
of the Academy of Sciences of Connecticut, vol. ii. I went 
to the British Museum but could not find the book. A 
friend who was present at the meeting, and who takes great 
interest in my work, has kindly obtained the volume from 
Cambridge, and I have this evening seen Professor Gibbs’ 
article therein, “‘ Thermodynamics of Fluids,’’ for the first 
time. After going over that article I come to the 
conclusion that Mr. Cotterill’s allusion to Professor 
Gibbs’ paper must have been meant only in commenda- 
tion of my work. Professor Gibbs, in the paper 
referred to, merely recommended that for certain purposes 
a diagram on entropy and temperature might with advant- 
age be substituted for the volume and pressure di ms 
generally used. He gives some illustrations of how parts 
of such a diagram would work out, and that is all he does 
in that paper. T have independently, and without knowin 
that such hints were in existence, been working out suc 
thermodynamic diagrams. Professor Gibbs was, in April, 
1873, at the beginning of the right track, but whether he 
made any progress on that track I do not know. The 
article is beautifully written, and shows that the author 
was quite competent to carry out any of his hints to their 
practical conclusions if he ever undertook to do so. I do 
not know what more he has done in the matter. I can 
now refer to Professor Gibbs’ paper in snapest of the 
validity of my more recent work, and probably what 
Professor Cotterill meant was that the principle of the 
diagram as exhibited by me is mathematically sound, 
Professor Gibbs having some years ago shown that such 
, om could be applied to the thermodynamics of 

uids. 

The wall diagram exhibited at the meeting gave the com- 
plete representation of H,O from ice to perfect gas and 
from 0 deg. C. to the critical temperature of water. The dia- 
gram determines the critical temperature to be 723.4 deg. C. 
absolute or 449.4deg.C. The diagram enables us to deter- 
mine also the specific heats of water and steam gas and 
the pressure of the vapour of water at all temperatures. 
The following is the formula for pressure read off the dia- 
e This formula applies to the vapour pressures of any 

quid ; 
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The literal symbols employed in the above are : 
m= molecular weight. 


J=mechanical equivalent of heat. 
Ao=latent heat for complete evaporation at 0 deg. C. 
U=twice the product of pressure-by-volume of unit- 
weight-of-hydrogen at 0 deg. C. 
Go=absolute temperature of 0 deg. C. 
6 =absolute temperature for which the vapour pressure 
is p. 
Po=vapour pressure at 0 deg. C. 
p=vapour pressure at 9. 
e=ratio of hyp. log. 19 common log. 





log.=common logarithm .*. ¢ log.=hyp. log. 
Y=ratio of specific heat at constant pressure to specific 
heat at constant volume, for gas=1.4, I say. 
q=excess of heat in water above “ sensible heat,’’ at 
temperature @. 
The value of q at any temperature is found by numeri- 
cally integrating the following formula : 
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It will be observed that g occurs on both sides of the 
equation, but that is no obstacle in the calculation. The 
actual calculations were exhibited at the meeting, for every 
twentieth degree of temperature from —20 deg. C. to the 
critical temperature. As far as Regnault’s experiments 
extend, the pressures calculated by the above formula are 
much nearer to the means of the experiments than are 
Regnault’s own calculations. Above 0 deg. C. the agree- 
ment is in every case within one in five hundred. At 
0 deg. C. the difference is the one-seven-hundred-and- 
fiftieth of one inch of a column of mercury. At 100 deg. 
the coincidence is perfect, it is also perfect at two other 
temperatures, and at the highest temperature compared, 
viz., 220 deg. C., or 428deg. F., the difference is less than 
3th of a millimetre on 17,353 millimetres, or less than one 
inch on a mile. 

The only number required from experiment in the calcu- 
tion, is the latent heat of complete evaporation at 0 deg. C. 
If we adopt the accepted values for J, m, U, and 6,. 
Regnault’s experiments give ),—602.5, and that is the 
number employed in my calculations. , 
. Professor Cotterill’s opinion, after having read the paper 
is, hesays, that I have been ledaway by merely numerical 
coincidence. As you have made his opinion public it will be 
only right to place this statement also before your readers 
that they —— least see to what a pitch numerical coin- 
cidence can be carried, according to the naive theory of 
probabilities adopted by Professor Cotterill. 

Regnault must, on Professor Cotterill’s theory, have been 
peculiarly unfortunate in drawing so many wrong numbers 
in this lottery of coincidences. He had to employ thirteen 
empiric constants in the calculation of the tables with 
which the above comparison is made, each number with 
not less than seven figures after the decimal point, several 
of them with nine, and he had to use eleven experimental 
pressures in the construction of his formule. How much 
more fortunate Professor Cotterill will think me, the one 
number 602.5, the latent heat of complete evaporation 
at 0 deg. Cent. is the only one I use, and the “ numerical 
coincidence”’ is as stated. 

I may add that the pressure at the critical tempera- 


ture : 
440.4 deg. C is 316,026 millimetres of mercury ; 
or, say, 
* "S41 deg. F. 6,111 1b. per square inch, 
0! 416 atmospheres. 


r; 

The temperature given in Maxwell’s ‘‘ Theory of Heat,” 
for the critical state, is 773 deg. F. It is given on the 
authority of Caig de la Tour. I have tried to trace 
the quotation ; I get that Caignard de la Tour said he found 
the critical temperature for water to be at ‘‘about the 
melting point of zinc.’’ In the oldest chemistry books I 
have I find the melting point for zinc given thus: ‘‘ 773 deg. 
(Daniell).”” I think this explains Maxwell’s statement. 
In more recent works the melting point of zinc is given on 
the authority of Person 433 deg. C., that is 707 deg. C. 
absolute, instead of 723 deg. as obtained from diagram ; or 
819.4 deg. F. instead of 841 deg. F. As Caignard de la 
Tour did not ascertain the temperature by thermometer, 
but by the melting of zinc, I think the calculation and 
the experiment are mutually corroborative. 

The whole paper is too —— for your pages. 
ours, 


J. MACFARLANE Gray. 
London, November 22, 1880. 





NOTES FROM THE SOUTH-WEST. 

Newport.—The firmness in the iron trade continues in 
this locality as in other districts ; and as orders appear to be 
9 ann and prices are maintained, there is no reason to 
ook despondingly upon the present situation. We cannot 
report, however, any appreciable improvement in iron ore. 
Freights are firm generally, there being a fair amount of 
Mediterranean pod West Indian iron and other orders in 
the market. Coal was shipped from Newport last week to 
the extent of 22,020 tons. The imports comprised 3999 
tons of Bilbao iron ore, and 3774 tons from other places. 


Dowlois Tin Works.—It has long been known in the 
district that these works were ready for starting ; but such 
has been the pressure on what may be called the legiti- 
mate branches, such as merchant bars, tin bars, iron rails 
and steel rails, that no practical operations were essayed 
until a day or two ago. Now the works are in full swing, 
and, not only black plate, but the process of tinning, is 
carried out in all its branches. The sample of tin made 
gives satisfaction and substantial orders are in hand. 


Machen.—The tin trade at Machen continues brisk, 
there being a good demand. At the old tin works, belong- 
ing to Messrs. Woodruffe, some new machinery is being 
put up by Mr. D. Davies, of Crumlin, which will be a great 
improvement to these works. 

Landslip on a Railway.—A landsli 
along the route of the Banbury an ‘ 
through the Dowdeswell valley. ‘The effect will 
be a further postponement of the opening of the 
tion of the line. 


Cardiff.—Business last week was again active, although, 


has taken place 
Cheltenham line 
bably 
it sec- 








judging from present appearances, the demand from abroad 
is for the moment slackening. There are, however, causes 
outside of the contingencies of the iron market which tend 
to make sellers anticipate better prices ; and, while the 
recent heavy demand has enabled many of them to establish 
an advance, it remains to be seen whether current predic- 
tions will be fulfilled. The patent fuel market sustains its 
activity ; prices are firm, at about 9s. 9d. to 10s. There 


is also an active inquiry for coke. No movement for the 
better is unfortuna 2, to be discerned in iron ore, 
and, if anything, this department of business is flatter in 


tone. The question of increased dock accommodation con- 
tinues to afford ample food for discussion. There are iron 
orders in the market for the United States, Brazil, Mexico 
&c. Last week’s clearances comprised 101,722 tons of coal 
and 2588 tons of iron. The imports included 7050 tons of 
ore from Bilbao, and 2494 tons from other directions. 


Bristol Tramways.—Another section of the Bristol 
tramways-was opened on Thursday. Upon this section, 
which runs from the centre of the city to Horfield, steam 
— are used, and on Thursday they worked remarkably 
well. The line is about two miles in Jength, and it is 
intended to extend it to the barracks at Horfield. The 
engines used are Hughes’; they do not emit steam or 
smoke, and are noiseless. At the openiug ceremony the 
directors of the company, with the mayor and corporation, 
were conveyed over the line in four cars, each drawn by an 
engine pat decorated with bunting. The tramway to 

minster was d on Wed y without any cere- 
mony. 


Dock Extension at Penarth.—The Penarth Harbour and 
Dock Company will apply to Parliament next session for 
powers to enlarge the Penarth Dock. It is proposed to 
extent the present dock for a distance of 270 yards in a 
north-westerly direction from the north-western end. 


The Coal Beds of South Wales.—At a recent meeting of 
the fog and smoke committee, formed in connexion with 
the National Health and Kyrle societies, a deputation of 
South Wales colliery owners and managers was in attend- 
ance, with the object of ne, information upon the 
subject of anthracite coal. Mr. Bevan produced a plan, 
and explained an inexpensive method of altering boilers to 
enable them to burn anthracite, and he also tendered the 
use of a small grate for domestic purposes, such as was in 
ordi use in Wales. Mr. Perkins went into the question 
of supply. He said the anthracite district was divided into 
two parts. The Pembrokeshire coalfield, which was 
exclusively anthracite of the purest description, extended 
over a distance of 20 miles in length by 5 miles in breadth, 
in which it was computed there were 205,000,000 tons of 
unworked coal. The other field ran from the shores of 
Carmarthen Bay, about 30 miles to the Neath field. It 
merged into steam then into bituminous coal, and, there- 
fore, was difficult to gauge exactly, but the nearest calcu- 
lation they could arrive at was that they might reckon on 
a yield of 35,000 tons per acre, or a total in the district of 
4,0v0,000,000 tons. ‘The anthracite formed only a small 

rtion of the smokeless coal, as, according to Mr. Foster 

rown, the anthracite coal extended over 400 square miles. 
Amongst the well-known firms who had used anthracite 
coal for 30 years past were Messrs. Hall and Son and 
Messrs. Pigou and Wilks, the gunpowder manufacturers, 
who said there was a saving of 25 per cent. upon it. 
Anthracite coal was exclusively found in South Wales, and 
the only apparent reason for its not having come in more 
general use in factories in England was that there was 
some little difficulty in the stoking. Mr. Bevan said that 
40 years since there was a prejudice against steam coal, 
a when it was overcome the demand could hardly be 
met. 


Swansea.—The steam coal trade continues brisk. There 
is no indication, however, of any advance in prices. The 
anthracite coal trade is exceptionally dull; producers are 
ready to sell at almost any price for present or future 
delivery. Iron has been steady, former prices being well 
sustained. Rails seem to be in better demand, 51. to 
51. 10s. being current free on board Welsh ports. Scrap 
and old rails are on offer without buyers. Steel rails have 
re about 5s. per ton. ‘Tin plates remain as last 
week, 


Bristol Wagon Works Company (Limited). — The 
directors, in a circular addressed to the shareholders, 
state that they have pleasure in informing them that the 
business done during tbe half-year ee 30th September 
last, enables them to pay the arrears of dividend on the 
preference shares at the guaranteed rate of 5 per cent. for 
the year ending 3lst March last, and to declare an ad 
interim dividend at the like rate on the same shares for 
the half-year ending 30th September. 








A Rarroap InpicaTor.—A new “ indicator’ has been 
placed on several of the cabooses of the Pennsylvania Rail- 
road on the Pittsburgh division. It registers the number of 
miles travelled per hour by the car, the rate of speed, the 
number and duration of the stops, &c.; in fact it gives a 
complete and accurate account of the doings of the train to 
which the car is attached. 





TecHnicaL Musrums AND LiprArizs.—At the last 
meeting of the Manchester Scientific and Mechanical 
Society, an interesting paper on this subject was read by 
Mr. W. H. Bailey, of Salford. Mr. Bailey urged strongly 
the advantages afforded by public free libraries and 
museums, and with regard to the latter he s sted that 
they should include in their contents models and drawings 
illustrative of machines and processes employed in the 
industries which prevail in the particular district in which 
each museum is situated. The idea is a good one, and we 
trust that it may be followed up. 
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sion of the Pennsylvania Railroad, is peculiar in that it 
carries two curved tracks branching out from a single 
track, and spreading a considerable distance apart before 
leaving the structure, requiring therefore a special design 
to sustain the particular arrangement of load obtaining 
thereby. 

The bridge consists of three trusses, the two outside 
trusses being straight and located at a considerable angle 
with each other, while the middle truss is of Y shape, 
the two legs of the Y being parallel to the respective side 
trusses. The trusses are constructed on the single 
intersection triangular system, and are built entirely of 
wrought iron, except the rollers under bolsters and abut- 
ment plates, which are chilled castings, being wrought- 
iron weldless link lower chord, wrought-iron upper chord 
of channels and plates, and wrought-iron web members, 
those with link ends being upset without weld. All 
joints are made with pin connexions, and adjustment is 
provided in lateral rods by sleeve nuts. 

The track is carried upon white oak floor beams, 8 in. 
by l4in. section, resting on the upper chords of the 
girders, elevation ties and furring strips being provided 
as shown, on which the rails and flooring are laid. 

The general dimensions are as folluws : 


Number of spans ... eve 1 
»” tracks ove eee ove 2 
»” trusses eco eee oe 3 
Length of outside trusses, centre to ft. in. 
centre of pins on upper chord én 83 4 
Length of end bend » outside trusses, 
upper chord... edi oa os 9 0 
Length of end panels outside trusses, 
lower chord __... ow eee ‘a 17 1} 
Length of other panels outside trusses, 
upper chord... ne eee Si 8 2 
Length of other panels outside trusses, 
lower chord eee one eee one 16 33 
Length of all panels, middle truss, 
upper chord ww. as on oe 8 2 





Depth of trusses, centre to centre, of 
chord pins si on ah sis 9 3 

The illustrations on the present and opposite pages, and 
and on our two-page engraving, show clearly the general 
arrangement, and the detailed construction of the work. 
Fig. 1 isa plan of the upper side of the span, and Figs. 2, 3, 
and 4 are cross sections ; in Fig, 3 only the top members of 
the four girders are shown, and the section is taken at a 
place where the divergence of the Y girder is consider- 
able. Fig. 5 isa diagram of the lateral bracing of the 
lower chords along the span, and Fig. 6 a similar plan of 
the upper chord bracing. The dimensions of the bracings 
are marked on these diagrams, and some details of the 
connexions are given in Figs. 8 to 19, the letters on Fig. 6 
indicating their respective positions. Figs. 20, 21, 22, 
are details of the bedplates carrying the girders. Figs. 23 
to 28 are diagrams of the Y girders, and the construc- 
tion and connexions are given in Figs. 29 to 57, those 
referring to the upper chord being lettered from A! to 
L', and those to the lower chord from a’ to/'. Figs. 
58 to 62 are details of the lateral bracing. The 


engineer of the work was Mr. Joseph M. Wilson, of } used 


Philadelphia, Engineer of Roads and Bridges to the 
Pennsylvania Railroad. 








RAILWAYS IN NEW ZEALAND. 

ArT the meeting of the Institution of Civil Engineers, 
held on Tuesday, November 23, Mr. W. H. Barlow, F.R.S., 
President, in the chair, the first paper read was on the 
** New Zealand Government Railways,”’ by Mr. J. P. Max- 
well, Assoc. M. Inst. C.E. 

The Wellington to Woodville Railway was projected in 
a comprehensive scheme of public works undertaken by the 
legislature of New Zealand in 1870. Wellington is 


situated on Port Nicholson, in a fork formed by two ridges 
diverging from the Tararua mountains; the latter with 
an elevation of 6200 ft. being part of a chain reaching from 
Cape Terawiti in Cook’s Straits to the East Cape. East 


ra “L 
Plan Lateral Braang Upper Chord System. 





of the Tararuas a fertile country extended from Featherston 
to Napier. The railway opened this district to the port of 
Wellington, crossing the eastern arm of the fork called the 
Rimutaka range. The line leaving Wellington, skirted 
the shores of the port und passed up the Hutt valley to the 
nineteenth mile, where it had an elevation of 202 ft. It 
then followed the flank of a spur rising 1 in 35 tothe Mun- 
— flat, and skirted the Rimutakas, until it reached the 
ungaroa saddle at the 26th mile; it next entered the 
Pakuratahi gorge, and passing thence into a small open 
valley the bases of the mountain spurs were followed 7 to 
the saddle at the 34th mile. From the summit the line 
descended by an incline worked with centre rail engines to 
the plains, —s an easy country in about 2} miles, and 
emerging on to the plains about the 39th mile. After 
descending to 6 ft. above high,water level, it rose again to 
150 ft. above high water at Featherston station at tho 
45th mile. F 
The gauge of the line was 3 ft. 6 in. On the first 19 miles 
40-lb. rails were laid, and on the remainder, excluding the 
Fell incline, 53-Ib. rails ; those on the incline weighed 70 lb. 
ond or pe and were of steel; the centre rail was double- 
ed and the side rails were of the Vignoles pattern. 
The banks had a formation width of 12 ft., and the cuttings 
of 10 ft. to 13 ft. Curves of 5 chains radius were freely 
. A trial survey was made from the summit to 
Featherston of a line with gradients of 1 in 40; but this 
would have involved a succession of curves chiefly of 3 
chains radius, often reversing on the same point, with nine- 
teen tunnels in 8! miles, and many embankments 100 ft. 
deep at the centre line. Ro how arg a ient of 1 in 15 
the descent was accomplished in 2} miles, with compara- 
tively few curves of 5 chains radius, and only two short 
tunnels, and it was estimated that the saving in construc- 
tion was not less than 100,0001. The incline was worked 
on the Fell system by engines weighing 36 tons each. 
Under favourable circumstances one engine took 63 tons. 
Comparing the results on other inclines with the per- 
formances of the Fell engine, it would be found that the 
proportion of the weight of the engine to the load 
which it drew, excluding its own weight, was: Mauritius 
37-ton engine, 1 to 1.62, on 1 in 27; Mauritius 48-ton 
engine, 1 to 1.73, on lin 27; New Zealand Fell 36-ton 
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engine, 1 to 1.42, onlin 15; Madison 50-ton engine, 1 to Before After was 61.99d. per train mile. The average comemnation of 
1.00, on 1 in16}, On the Mont Cepis line the Fell engine opening of openingof | fuel was 103.48. lb. per train mile. the nine 
drew a load equal to its own weight up an incline of 1 in 12. Incline. neline. months that the incline had been worked, 14,400 tons 
The a and expenditure for twelve months before the Miles of line open... __... 28 45 of goods and 17,700 passengers had been conveyed 
opening of the incline, and for a similar period during nine Train miles run... se 69,133 128,200 over it both ways, the traffic up and down being nearly 
months of which the incline was in operation, were approxi- Total receipts ine e- 16,1001. 30,4001. equal. The time allowed between the summit and the 
mately as annexed. Receipts per mile ... sip 6701. 7641. lower station, a distance of 3 miles and 10 chains, was 
At present the incline was worked under somewhat me train mile ve 4s. 8d. 4s. 83d. up 35 minutes, down 30 minutes. When the Fell engines 
unfavourable conditions. Two gangs of men and two Expenditure ... ios joo 11,7181. 22,9191. first started working, accidents arose from the of the 
engines were always kept at work; in consequence the 9 per mile 4881. 5761. spur wheels, which together the horizontal drivin 
engines and gangs were not nearly fully employed. The total ” »» train-mile 3s. 43d. 3s. 7d. wheels, fouling and ing. This was traced to the bend- 
train — performed was under 9000 miles per annum. Percentage of expenditure to ing of « light bolt, connected with the bearings of the 
t 72.78 75.39 spindles on which the horizontal driving wheels worked, 


The cos running the Fell engines with the two gangs receipts ... os eee 
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causing it to bulge laterally under —, In con- 
sidering the relative advantages of a short incline with a 
steep gradient concentrating the heavy work within short 
limits, or of a longer and flatter incline, the chief 
points demanding attention were: 1. The cost of con- 
struction. 2. The time taken in performing the journey. 
3. The cost of working. The economy in construction was 
a probable saving in interest of 5000/. per annum by adopt- 
ing the incline. Fifty-five minutes were allowed between 
the summit andthe Featherston station, a distance of 
114 miles. An hour and twenty minutes on the alternative 
line of 164 miles would be as little as could be reckoned 
upon with an incline of 1 in 40 and 3-chain curves for 
8} miles. A gain of twenty-five minutes might therefore 
be held to have been obtained. As regarded the cost of 
working, the results attained went to show that the system 
was successful. The average cost of the line from Welling- 
ton to Featherston, including equipment, been about 
11,400. per mile. The cost of the section of 3 miles 
10 chains, including the incline of 1 in 15 and the shunt- 
ing stations with the special stock, had been about 28,1601. 
per mile. 

The Napier to Manawatu Railway was part of the main 
line projected between Wellington and Napier. The country 
to the south of Napier was an alluvial shingle plain at the 
foot of the eastern slopes of the Ruahine and Kaimanawa 
plateaux. The line rose gradually with gradients not 
exceeding 1 in 49 towards the summit 75 miles from Napier, 
where it attained a height of 1060 ft. above the sea. The 
rivers on the first part of the line were shingle-carrying 
s‘reams liable to floods, their banks being ill-defined, 
About the 46th mile the line entered upon a broken country 
on another watershed. The Manawatu river rose on the 
south-eastern slopes of the Ruahine range, and received the 
drainage of a nae area of the east coast ranges. The line 
passed through the Manawatu gorge between the Tararua 
and Ruahine ranges at 100 miles from Napier. The Papatu 
section of the line was 5 miles long ; it included the cross- 
ings of the Manawatu, the Mangarangiora and the Maka- 
toko ravines. Considerable difficulty was experienced in 
finding suitable crossing places. .No stone was available, 
the use of iron would have been costly and have involved 
delay, and the local bush contained timber suitable for 
bridge building. These facts led to the adoption of a system 
of trestle bridging as the most economical and readily 
executed. The structures were made for a line of 3 ft. 6 in. 
gauge, and to carry locomotives having a maximum weight 
of 7 tons on a pair of wheels, and they were equal to a moving 
load of 1 ton per lineal foot. They were erected without 
staging with facility and rapidity. The materials were 
totara, matai, and black maire timbers. The principal 
difficulties in execution arose from the timbers. The time 
occupied on the work was two years. Full details were 
given of the dimensions, quantities of materials employed, 
and cost of the three principal bridges. 








NOTES FROM THE NORTH. 

GuLaseow, Wednesday. 
Glasgow Pig-fron Market.—The warrant market opened 
on Thufsday forenoon at 52s. fourteen days, 52s. 14d. ina 
week, and 52s. 3d. one month, gradually improving to 
52s. 5d. fourteen days, 52s. 6d. one month, and 52s. 4$d. 
cash, the close being rather buyers at the latter quotation. 
The afternoon market eenel quiet at 52s. 3d. prompt 
cash to fourteen days, 52s. 24d. cash, and 52s. 4}d. one 
month, closing firmer with buyers at 52s. 34d. cash on 
Monday, and 52s. 5d. one month, and sellers at 52s. 4d. 
cash, and 52s. 6d. one month. On the following forenoon 
business was done at 52s. 4d. and 52s. 5d. cash, and the 
close was 52s. 5d. cash buyers, and sellers 52s. 6d. There 
were transactions during the afternoon at 52s. 4d., 52s. 3d., 
and 52s. 44d. cash, also at 52s, 5d. and 52s. 6d. one month, 
and at the close there were buyers at 52s. 4id. cash and 
52s. 6d. one month, and sellers very near. The market 
opened quietly on Monday but rather easier, and 
the close was 2jd. per ton under last week’s final 
quotation. Business was done during the forenoon 
at from 52s. 6d. to 52s. 2d. cash, and 52s. 4d. 
one month, and the close being buyers at 52s. 2d. cash and 
52s. 4d. one month, and sellers near. In the afternoon the 
only quotation was 52s. 2d. cash, and three lots of 500 tons 
each changed hands at the price, and the market closed 
with buyers at that quotation, and sellers asking ld. more 
per ton. Yesterday’s warrant market was strong, and 
prices closed at an advance of 6d. per ton over Monday’s 
close. At the opening in the forenoon the quotations were 
52s. 24d. and 52s. 2d. cash, also 52s. 44d. and 52s. 4d. one 
month paid, advancirg quickly from 52s, 4d. to 52s. 74d., 
returning to 52s. 6d. rh x also 52s. 8d. one month, and the 
close was buyers 52s. 7d. cash. There were transactions 
in the afternoon at 52s. 64d. cash and 52s. 7id. one menth, 
the price ually improving to 52s, 8d. cash and 52s. 9d. 
three weeks paid, and the close being buyers at 52s. 8d. 
cash. To-day’s forenoon market was very firm, with a 
large business done at from 52s. 9d. to 53s. cash, the close 
being sellers at the top price, and buyers offering 52s. 10}d 
cash. There was a steady market in the afternoon, with 
business done at 52s. 11d. down to 52s. Jd. cash. Towards 
the close there were buyers at the lower quotations, and 
sellers at 52s. 10d. The fluctuations in price have of late 
been confined within a moderate compass, and the strength 
which the market is at present showing is caused entirely 
by the amount of speculative buying, induced by the large 

volume of business which seems to be spreading, and part 
justifies the expectation of a long period of geod trade rom 
ar prices. On the other band, the production is not 
only already enormous, but is also increasing. An addi- 
tional blast furnace has been blown in at Glengarnock 
Tron Works, thus bringing the tgtal number of furnaces in 
actual operation up to 120, as compared with 99 a year ago, 
so that there is not likely to be any lack of pig iron for a 
long time to come. From these two important features it 


would seem as if there were likely to be a good and large 
trade at about the present prices, which, it is thought; 
would be most advantageous to all persons concerned. A 
feeling of hopefulness is spreading in favour of the export 
trade ultimately improving, and of the bility of better 
prices being yet obtained. Noc alls to be reported 
in regard to the home and Continental trade, and in the 
mean time America, to which all eyes are turned, gives no 
indication that it will bea a buyer. Almost the only 
business that has been done lately, on account of the United 
States, has been for hematite pig iron. Shipping iron has 
of late been in demand, principally in the shape of speculative 
urchases, and the prices of several special brands have 
mn advanced 1s. or 2s. per ton. Up till the end of las 
week the stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 479,590 tons, showing an 
increase for the week of 1774tons. Last week’s shipments 
amounted to 7951 tons, as against 8791 tons in the corre- 
sponding week of last year. 


Royal Scottish Society of Arts.—The second meeting of 
this Society for the current session was held on Monday 
night, Mr. Henry Cadell, President, in the chair. The first 
communication made was that by Mr. Alexander Frazer, 
M.A., optician, “On a Novel Sone of Thermometer.”’ 
The instrument, which was exhibited, was a combination 
of a balance and a thermometer. The thermometer acted 
as the beam of the balance, and at one end of the beam a 
graduated scale was placed. When the mercury expanded 
one end of the beam was rendered lighter, while the other 
end was depressed. By this contrivance, Mr. Frazer 
submitted, the changes of temperature might be noted with 
the same facility as those of a clock or wheel barometer. 
The instrament was so constructed as to be in a horizontal 
position when the temperature registered was 65 deg. The 
invention was remitted to a committee. Mr. Thomas 
Ivory, advocate, exhibited in operation a model of “An 
Improved Patent Air-Heating Apparatus,’ which, he 
explained, was constructed on the same principle as the 
Gill stove. The apparatus consisted of a great number of 
separate rods crossed so as to give a large area of heating 
surface, while, being enclosed, they emitted only pure air, the 
produce of combustion from the gas beneath being carried 
off by a chimney. It was stated that the principle might 
be applied on any scale, coke being employed ins of 
gas in larger apparatus. After an interesting discussion 
the matter was sent to a committee. Mr. John S. Mathe- 
son, chronometer maker, Leith, made a communication 
**On Winding up Chronometers without Reversing their 
Suspension.’”” They constantly heard, he said, of disasters 
to both sailing and steamships, caused mainly by the 
inaccuracy of that essential part of their equipment, the 
chronometer. In consequence of the injurious effect of 
reversing the suspension while the instrument was being 
wound, numerous efforts had been made, hitherto without 
success, to arrive at an improved method of winding. He 
went on to explain his invention, showing by means of 
models and diagrams how the chronometer might be wound 
by the introduction of a wheel and pinion, without the 
suspension having to be reversed, and so that the operation 
should not interfere in the slightest possible degree with 
the action of theinstrument. Mr. Sang was of opinion that 
chronometers were not so easily deranged as Mr. Matheson 
had assumed, for he had known them stand a great deal of 
rough usage without being injuriously affected to an appre- 
ciable extent. He believed, however, that the invention 
was a useful one, while it was also remarkable for its sim- 
plicity. After some discussion, this paper was also remitted 
to a committee. 


Institution of Engineers and Shipbuilders.—The second 
— of the twenty-fourth session of this Institution 
was held last night—Mr. J. L. K. Jamieson, President, in 
the chair. After the election and admission of new members 
the discussion was taken on the paper read by Mr. BR. 
H. Tweddell, London, at the opening mecting, ‘‘ On the 
Application of Hydraulic Pressure to Machine Tools.” The 
leading speaker was Mr. Brown, Rosebank Engine Works, 
Edinburgh ; but interesting remarks were also made by 
Mr. John Hamilton (Messrs. Robert Napier and Sons), 
Mr. C Harvey, Mr. John Hastie, Greenock; Mr. 
James M. Blair, Mr. Eben. Kemp Mr. Robert Mansel, 
Mr. George Russell, Mr. David Johnson, Mr. D. Drum- 
mond (North British locomotive superintendent), and the 
President. Mr. John Hastie subsequently read a short 
paper “‘On Screw Nuts with Differential Threads, and 
some Applications of same.’’ An interesting discussion 
ensued, which was continned till next meeting. 


Will of the Late Sir Thomas Bouch.—The will of the 
late Sir Thomas Bouch, C.E., has just been registered. 
Es J estate is said to amount to upwards of a quarter of a 
million. 


Arbroath and Montrose Railway.—This railway, in the 
construction of which Mr. Waddell, contractor, has been 
engaged for about eighteen months, will, it is expected, be 
opened for s traffic in the course of afortnight. It 
was stated that eight of the piers of the iron bridge over 
the South Esk at Montrose had been officially inspected 
and condemned by Colonel Yolland, on behalf of the Board 


day last Colonel Yollahd, who has as yet officially inspected 
ouly part of the line, visited the wad ae in company with 
Mr. Galbraith, of London, who has been engaged by the 
North British Railway Company, in room of the late Sir 
Thomas Bouch, who was the engineer of the line; but this 
visit, it is stated, was only for the purpose of consultation 
with reference to one or two alterations that it is proposed 
to make. The bridge in question is of considerable length, 
and is built on the lattice girder principle. 


Improvements at Fraserburgh Harbour.—Active prepa- 
rations are at present being made for the deepening of the 
north and south harbours of Fraserburgh and the widening 
of the quay. Mr. Bostock, the resident engineer, lately 











of Trade, but the statement has since beendenied. On Fri- | h 


left for London to confer with the consulting engineer, Mr. 
Abernethy, and submit a number of plans and proposals 
for his advice. The cost of the contemplated improve- 
ments will be about 30,000/., which sum has been -borrowed 
recently from the Public Works Loan Commissioners. 


The Wages Question on the Clyde.—There seems to be 
a prospect of a general advance of wages being granted all 
over the Clyde to the engineers and other workers in con- 
nexion with the shipbuilding and marine engineering 
industries ; indeed, some firms have ly conceded an 
advance without requiring any great pressure from the 
workmen. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, there was a 
large attendance on ’Change at Middlesbrough, and a fair 
amount of business was transacted. It was found that 
Messrs. Connal and Co., the warrant storekeepers at 
Middlesbrough, had in stock 115,454 tons—an increase of 
1468 tons since Tuesday last. At Glasgow the stock was 
reported to be 480,350 tons. There was a good deal of 
af for pig iron, and at the opening of the market 
39s. 9d. per ton was paid for No. 3, but before the close 
40s. was offered for prompt delivery. Shipments are still 
very satisfactory, and the exports of pig both to the Conti- 
nent and to Scotland are very heavy considering the 
advanced period of the year. All the blast furnaces are 
working well, and although the total oatput is exceedingly 
large it is believed that the general improvement in trade 
throughout the country will be maintained, and that the 
demand for pig iron will be sufficiently good to keep in full 
operation the enormous producing plant of Cleveland. 


The Finished Iron Trade.—At all the finished iron 
works there are plenty of orders, and more labour is 
employed at present than there has been for a long time 
past. The fixed prices are as follows: Plates, 61. 15s. per 
ton ; bars, 51. 12s. 6d.; angles, 51. 15s. less 24 per cent. ; 
and puddled bars, 31. 17s. 6d. net cash. 

Shipbuilding and Engineering.—There is more activity 
in both these branches of trade than there has been for 
some years at this particular season. A good deal of inquiry 
both for ships and engineering work of different kinds con- 
tinues to come to hand. 


The Cleveland Steel Trade.—The Cleveland district is 
becoming a most important steel-making centre, and in 
addition to the enormous quantities of hematite rails which 
are being produced, native steel rails are being regularly 
turned out by Bolckow, Vaughan, and Co., and the quantity 
is all that could be desired. 

The Coal and Coke Trades:—All kinds of fuel are in 
better request, and prices are tending upward. Trade 
generally is better. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Corporation and the New Railway and Dock 
Scheme.—The Hull Corporation has decided to subscribe 
100,0001. towards the carrying out of the Hull and 
Barnsley Railway and Dock scheme. The corporation 
purposes to follow the lines of the Liverpool Corporation, 
consolidate its borrowing powers, which are now under five 
or six separate Acts of Parliament, and thus borrow money 
more cheaply for the completion of the asylum, water works, 
and ferry boat dock schemes. 


Yorkshire College.—A deputation from the Huddersfield 
Technical School has visited the Yorkshire ‘College, in order 
to see its arrangements. The Huddersfield ‘Technical 
School is to be “‘ equipped”’ after the manner of the York- 
shire College. 


The New Epworth Railway.—A meeting has been held 
of the committee for promoting the line of railway to run 
from Haxey Station to Epworth. It was announced that 
an additional sum of 150,0001. to the already promised sum 
of 300,0001. had been collected. This sum it was considered 
was sufficient for the present need of carrying the Bill 
into Parliament, and arrangements were made for com- 
municating with the civil engineer of the line, Mr. BR. E. 
Cooper, of London, to proceed with the requisite for- 
malities of carrying the Bill into Parliament. Subsequently 
it was found that these sums were not sufficient, and it is 
doubtful if the measure can be brought before the next 
session of Parliament. 


Improvement in the Steel Trade.—During the past 
week there has been a very heavy demand for Bessemer 
steel, a for ship plates, and rates have again gone ‘ 
up. From 5 to 7} per cent. more money is this week paid 
for this material, bringing prices up to 9/. 5s. for Best 
brands and 61. 12s. 6d. to 61. 15s. net for some end billets 
of guaranteed temper. The iron trade of the district is 
slowly improving, and we notice that most of the large mills 
are again running full time. Most of the manufacturers in 
the town are also much busier, and the file trade is recover- 
ing on account of the demand from the Scotch engineering 
ouses. 


Proposed Exchange at Grimsby.—Sir E. Watkin, M.P., 
chairman of the Manchester, Sheffield, and Lincolnshire 
Railway, has visited Grimsby in company with other gentle- 
men connected withthe railway and dock companies, for 
the purpose of making inquiries as to the erection of an 
exchange there. The company intends providing for the 
ncreased business of the town. 

i 

















VENTILATION OF THE Custom Hovussz.—Messrs. R. 
Boyle and Son, 64, Holborn Viaduct, are at present ven- 
tilating the London Custom House with their patent air- 
pump ventilator under the direction of Her Majesty’s 





Office of Works. 
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THE RISK OF TELEPHONE LINES. 

Ir the existence of gas mains under the streets of 
London is to a certain extent a source of danger 
under foot, the recent extension of telephone wires 
overhead is also fraught with risk to life and limb. 
If the traveller in the City will cast his eyes upward 
he will probably be surprised to find a perfect net- 
work of aérial lines crossing and recrossing the 
streets and buildings like a spider’s web. Like the 
spinning of a gossamer, too, the erection of these 
wires has been mysterious and swift, so that the 
busy human flies beneath have failed to note the 
sbare spread over them, 

The public at large are, however, now awaking to 
the fact that danger lurks in these suspended wires 
for telephonic purposes, and more than one pro- 
Vincial town council and parish vestry have taken 
steps to prevent their futherance, except under 




















special conditions. The Commissioners of Police 
for Dundee, for example, have just issued stringent 
orders to the effect that no aérial telephone wires 
are to be erected in the town unless the position, 
direction of the wires, and mode of affixing them, 
be first approved by them, That the danger from 
these wires is no mere imagi one is shown by the 
fact that three deaths have been caused in London 
by the fall of telegraph wires in recent years. The 
omnibus driver who was decapitated in Euston- 
road by the sweep of a fallen wire is an instance yet 
fresh in the memory. Not very long ago, too, a 
gentleman riding across Waterloo Bridge lost his 
life in a similar manner; and quite recently a poor 
woman was crushed to death under a falling 
chimney which had been dragged down through a 
fire-escape, being hurried along the street, coming 
into collision with the wires attached to the chimney. 
The fire-escape was thirty feet high, whereas the 
wires were only twenty-two feet above the ground, 
and hence the accident. At the coroner’s inquest 
which followed, the evidence showed that there was 
no minimum altitude defined by Act of Parliament 
for telegraph wires, an omission which had better 
be rectified in practice. These instances go to 
prove that not only by their breakage, but by their 
position, may overhead wires prove dangerous to life 
and property. 

A few years back so strong was the public outcry 
raised against the existence of aérial lines in London 
and other large towns of the United Kingdom, that 
the Postal Telegraph authorities were constrained 
to take down their house-top lines and substitute 
underground wires insulated with gutta-percha, and 
laid in pipes under the pavement, This is a costlier 
plan at the outset, but has the great merit of being 
quite safe to foot-passengers, and moreover it does 
not disfigure the architecture and vistas of the streets 
with unsightly bars of wire and iron poles. The 
institution of underground wires not only improved 
the aspect of the really fine buildings which are now 
springing up in the metropolis, but it relieved the 
public mind from all alarm on the score of falling 
wires. The establishment of thriving telephone 
exchanges has, however, brought back the old evil 
with tenfold greater force. Where one telegraph 
wire ran before, a dozen telephone lines now radiate, 
aud the increase goes on rapidly, not only in the 
City proper but in Pall Mall, not only in London 
but in every large town of the country. 

Were the wires run parallel with the streets along 
the tops of thé houses, and crossed over them always 
at a right angle, there would not be nearly so much 
likelihood of mishap from their downfall or from the 
passage of fire-escapes as there is at present, owing 
to their being swung across even crowded thorough- 
fares at all angles. In the very heart of the City 
there is one housetop erection from which radiate in 
all directions upwards of two hundred telegraph 
wires, At least a fourth part of these cross one 
street on the skew, thus producing very long spans. 
A breakdown of any one of these would —— the 
traffic not only of that particular street but also of 
two busy thoroughfares bisecting it, Of the remain- 
ing wires a hundred and twenty extend across a 
second parallel street at something like a right 
angle. ost of these if they fell would therefore be 
arrested by the housetops, but others of them run 
directly along a bye-street connecting the two 
parallel streets, and the rupture of any one would 
mean the sudden drop of at least fifty yards or more 
of wire upon the pavement below. 

The postal authorities have decided that the poles 
sustaining their wires should not be more than 
seventy-five yards apart, in order to prevent undue 
stress on the line; but some of the telephone spans 
are at least two hundred yards. ‘Telegraph wires 
oxidise very quickly in a smoky city, owing to the 
acids and sulphur in the atmosphere, and ruptures 
may therefore be almost confidently looked for, 
especially during the gales of winter, and the 
broken ends, whirling into a coil upon the road- 
way with all the reaction of a spring, may visit 
some unfortunate wayfarer with mutilation or death. 

Hitherto the public have had no say in the erec- 
tion of these wires, yet surely the proprietors of 
property underlying them and the passengers on 
the thoroughfares below have a right to some 
control in the matter. Every one of these wires is 
a possible aérial guillotine, a sword of Damocles 
suspended above their heads, and it is only fair that 
some kind of public supervision should be brought 
to bear upon the erection of these lines. In New 
York, aérial lines are permitted, but they are 
carried on poles along the streets; in Paris, all 


the wires are underground, ‘The latter plan is 
of course the best of all; but it is much more expen- 
sive than the aérial system, Were the telephones 
in the hands of the Government it would probably 
be adopted, but until that time (which many think 
is not far off) it may be too much to expect the 
adoption of subterranean lines by the telephone 
companies. Nevertheless it is only fair that some 
kind of public control should be exerted over the 
building and maintenance of the aérial lines. The 
length of span, the height, number, and direction 
of the wires, and the position of the posts should 
be inspected by some competent officer, acting for 
the town. The Board of Trade is endowed with 
powers to inspect works in which the safety of the 
public is concerned, and in the public interest it 
should also, we think, possess the right to control 
the installation of telephone lines. Moreover, when 
an accident does occur, it should be clearly under- 
stood who is to pay the damages. 


THE UNITY OF NATURE. 

AT no former period probably have the secrets of 
Nature been wrested from her so successfully by 
means of observation and experiment as‘at present; 
never before did specialists, whether physicists or 
chemists, anatomists or physiologists, labour so 
energetically to reduce her operations to motions, 
her materials to elements, leaving nothing higher to 
be sought after. But the work of the specialist 
were in vain, unless one of two other labourers fol- 
lowed in his wake, the inventor who creates an 
industry or improves one—and fortunately at the 
present day there are many such—or the philosopher 
whose duty it is to trace out the cause of an effect, 
the design of a work, the plan of an organism, in a 
word, the Unity of Nature. This subject is to be 
treated of by the Duke of Argyll in consecutive 
numbers of the Contemporary Review, the present 
part containing general definitions and illustra- 
tions of the subject, and an answer to the question, 
Wherein it consists ? 

“Every subject of interest, every object of 
wonder, every thought of mystery, every obscure 
analogy, every strange imitation of likeness in the 
midst of difference, the whole external and the 
whole internal world is the province and property 
of him who seeks to see, and to understand the 
Unity of Nature.’ Thus writes the noble author, 
and we proceed to follow His Grace in the treat- 
ment of the subject, 

The idea of the Unity of Nature existed before 
the acquisition of physical knowledge had been made 
a pursuit, Man’s first beliefs were derived from 
authority ; but by means of observation and reason 
unity impresses itself on the intelligence of man, in 
that interdependence of things upon another, which 
makes them appear to be parts of one system, 

One important evidence of this unity is the 
government of the mechanism of the heavens by 
the universal law of gravitation; this prevails 
throughout all space, and determines movementa 
which to the ancients appeared as cycles and 
epicycles of wonderful complexity. The human 
organism and every other is suited to it, and would 
be destroyed were it to change or fail. Whilst 
gravitation gives us an idea of the measure of force 
or energy, light supplies us with an idea of the 
method of its operation. We know that the uni- 
verse is held and embraced in an ether, which as 
it propagates undulatory vibrations, or light, at the 
rate of 186,000 miles in a second must be a substance 
of the closest continuity and highest tension. Sir 
John Herschel considers the luminiferous ether as a 
solid in so far as its particles cannot be considered 
as -capable of interchanging places or of bodily 
transfer to any measurable distance from their own 
special and assigned localities in the universe, But 
the spectrum analysis of light points still higher, 
every colour of the spectrum represents motion of 
separate waves, all carried at the same speed across 
millions of miles, separable but not separated, 
moving in perfect combination through a medium 
whose particles are so arranged as to be capable of 
conveying so many different kinds of motion with 
equal velocities and at the same instant of time, yet 
each producing its separate effect, whether luminous, 
thermal, or chemical on terrestrial matter, 

On our width and depth of vision it depends 
whether the unities in nature which we select are 
the smallest and most mcidental, or the largest and 
most significant, For the sake of classification we 
may consider with Professor ‘Tyndall ‘The Identity 











of Light and Heat,” but we should not forget, 
however, how distinct he has shown'them to be, 
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that they can be absolutely separated, that sub- 
stances that obstruct one pass the other, and that 
fiercest heat can rage in darkness. Both are alike 
‘+ modes of motion,” but light consists of undulatory 
vibrations in pure ether and in these alone, whilst 
heat or caloric consists in vibratory motions not of 
ether, but of solid ponderable matter. In this case 
the similarity is as nought compared with the dis- 
tinctions, and the knowledge that light and heat 
are separable, and do not always accompany one 
another is truer and higher and juster than that 
they are modes of motion. The mind is enamoured 
of its most recent knowledge, rather on account of 
its novelty than its importance, hence the tendency 
of men of science to exaggerate the significance of 
their abstract definitions reached by neglecting 
differences of work, function, and result, and dis- 
covering a likeness in form, motion, or chemical com- 
position. 

To pass to another branch of knowledge ; because 
laborious research hasshown protoplasm to be present 
in all living organisms, an endeavour is made to get 
rid of the conception of life, and to reduce it to the 
physical property of this material. Life seems 
rather to be a force or energy which first works up 
the inorganic materials into the form of protoplasms, 
ana thus continues to exert itself through that com- 
bination when achieved. We cannot reduce the 
expression “ vitality” or ‘ vital force” to any more 
elementary conception, whether chemical, or me- 
chanical, or electrical, or any other. Again it is 
common in this reference to speak of things widely 
separated as being the same only “ differentiated” 
or “‘ variously conditioned.” ‘Thus a small amount 
of heat applied to the albumen in an egg, in which 
there is no discernible difference in any part, alters 
one portion into blood, another into flesh, another 
into bone, another into feathers, and the whole into 
one organic structure. Any chemical or mechanical 
definition would be most misleading whichshould pass 
over the essential characteristic of vitality ; for the 
more perfect is the apparent similarity between two 
widely different things, the greater is the value and 
power of the unseen factors which determine any 
su uent difference; these factors are invisible 
not solely because of our coarse methods of analysis, 
but because chemical or physical or mechanical 
analysis could not reveal them. Some — ex. 
plain them by molecular arrangement, but we know 
enough of these agencies to be satisfied that they 
do indeed determine both arrangement and compo- 
sition but do not themselves consist in either. In 
crystallisation we can watch the — of matter 
passing from one molecular condition to another, 
and the passage cannot be ascribed to the old 
arrangement broken up or to the new one substi- 
tuted. The constructive agency here is the master 
and not the servant, the cause and not the conse- 
quence, and if so in crystalline forms in the mineral 
how much more so in organic forms in the animal 
kingdom, where in the living ‘‘ nucleated cell” crea. 
tion may be seen at work, and from what to us are 
similar elements builds up the molecules of proto- 
plasm into forms so dissimilar, an ant or an oak, 
each development being ‘‘after its kind.” The 
formative energies are as much under command as 
the materials, and although the work is all we can 
see, it tells us of a vast cycle depending — adjust- 
ments among all the forces both of solar and ter- 
restrial physics. If a few elementary substances can 
enter into untold variety of combinations “it can 
only be by a system of mutual adjustments as im- 
mense as the variety it produces, as minute as the 
differences on which it depends, and as centralised 
in direction as the order and harmony of its results, 
We thus lose sight of the sameness of material, 
the identity of composition, and the uniformity of 
structure, and regard that unity which consists of 
similar principles of action, that is to say, in like 
methods of subordinating a few elementary forces 
to the discharge of special functions, and to the pro- 
duction by adjustment of one harmonious whole.” 
Although we are apt to look up to, or down upon 
Nature, as if it were something outside of us, we 
really form a part iu the unity, and what is ‘‘ man’s 
place in Nature” is to be the subject of the second 
part of the thesis to which we have thus shortly 
referred. 





JAPANESE SANITATION. 
Ir the real progress of the Japanese people is not 
uite so fast as the apparent advancement, some- 
thing is continually taking place which shows the 
march of events, and gives a greater insight into the 
innerlife of thishighly interesting nation. Foreigners 





have urged upon the rulers the necessity of more 
stringent sanitary regulations, and with some effect, 
judging by the results of the last few years. For 
instance, the greatest precaution was taken by the 
authorities to prevent the spread of cholera during 
the summer of 1879. The infection was very severe, 
and carried off a large number of the natives; but 
from the character of the laws it was mastered quite 
as efficiently, probably, as such a contagious disease 
would have been under similar circumstances else- 
where. Boards of health were established in all 
large towns with strong powers, and they continue 
in operation. It is to these that are no doubt due, 
in the first instance, the statistics that have lately 
come to hand, and which are published regularly con- 
cerning the death-rate and other sanitary matters. 
In Tokio, the capital of the empire, with a popula- 
tion estimated at 750,000, the rate of mortality is 
equivalent to about 21 per 1000 perannum. This 
is an average for the first six months of the year. 
These figures may be taken as fairly reliable, for the 
police system is one of such complete espionage 
that it is easy to obtain any statistics whatever, if 
the powers that be express a want for information. 
How is it, then, that this rate is as low as in some of 
our healthiest towns ? 

On examination, the climatic conditions do not 
mg to be so adverse as might be anticipated. 
Tokio is on the same isothermal line as Rome, and 
many diseases common with us are very little known 
there, notably that scourge, consumption. The 
three months of summer are tropical and very wet, 
the south-west monsoon prevailing. Most of the 
rain—which measures for the year three times that 
of this country—falls during this period, and induces 
malarious disorders. On the other hand, the autumn 
and winter are extremely dry, with cold north winds 
and very little frost. Thus, though variable, the 
climate of the Japanese islands may not be much 
worse than our own. 

As regards other conditions, in our opinion the 
system of sewage disposal cannot directly be made 
accountable for any of the mortality, as sewers are 
pot in vogue, and the gases which frequently arise 
therefrom consequently absent. 

The surface drainage is not well provided for. 
Large open gutters traverse each street near to the 
houses, and in the hot weather the refuse matter 
thrown into them is quickly decomposed and a putre- 
fying liquid formed which gives off offensive and 
injurious effluvia. This liquid, if arrested in its 
course, percolates under the dwellings, contaminat- 
ing the atmosphere and possibly the drinking water. 
The evil is considerably reduced in extent, however, 
by the fact of the rain falling very heavily and at 
stated periods, as mentioned above, thus acting as 
an effective scavenger in a natural course to the 
canals and rivers usual in the low-lying districts. 

Wells are the ordinary means of water supply ; 
but Tokio was long ago provided for, from the 
river Tamagawa, by a canal about thirty miles 
long. This canal is a great engineering work with 
quite an historic connexion to it. Wooden pipes 
run under the principal streets and communicate at 
intervals with wells in the usual manner, the 
inferior quality of the water at the outlet, as com- 

ared with it at the inlet, telling its own story. 

hese conduits would: no doubt form an easy means 
for the conveyance of foreign matter from one 
quarter of a town to another, due to the rise and 
fall in the wells, and to the penetrability of the 
wood, The extenuating circumstances in the case are 
that the Japanese seldom or never drink water other 
than in the boiled form of tea, and thus largely 
reduce the chances of any ill effect that might other- 
wise arise. 

The dwellings, too, are but indifferently suited 
to the necessities of the climate. In the summer 
months a native house is comfortable enough. To 
live in them is like being in the open air, with the 
ample roof for an awning. For the winter, how- 
ever, something more solid than sliding glass frames 
would appear to be desirable as walls. Owing to 
this and imperfections in the structure, the people 
sit over their charcoal braziers, in the cold weather, 
with tolerable impunity. At night time no means 
of ventilation are observable, the sleepers being 
confined by shutters as in a huge box, raised from 
the ground on short pillars, 

The clothing is loose and much too scanty, and 
taken in conjunction with the poor food of rice, 
fish, and vegetables, would seem to account in a 
great measure for the small stature of the race. Be 
that as it may, it must be noted that the lower 
classes are strong, and perform feats unknown in 


other parts of the world. Yet there is a want of 
staying power among them, and the workmen are 
far inferior to our own mechanics and labourers. 

It is thus seen that though the conditions are so 
op to ours, sani science would appear to 
be but indifferently acted upon as a whole, and for 
an explanation of the facts set forth we must turn 
to the customs of the country. It is pretty well 
known now how temperate and regular in their 
habits the people are. This strikes every traveller 
at once. Drunkenness and crime are very little 
known, and there is a general absence of that 
tendency to excitability common with western 
nations. Cleanliness in their persons and simple 
rules respecting the different articles of food are 
not wanting too. It is to causes like these that we 
must look to for the lowness of the figures above 
quoted. Moreover, for many reasons, that severe 
struggle for existence, observable wherever modern 
civilisation finds its way, is as yet scarcely felt 
among the Japanese. In conclusion, it may be 
mentioned that cremation is universal, and there is 
a preponderance of births over deaths which may 
be roughly calculated at 24 per cent. 


THE TELEPHONE. 

THE long-pending litigation between the Postal 
Telegraph Administration and the Telephone Com. 
pany, will begin on Monday the 29th of November, 
under the title of the Attorney-General ». the 
Edison Telephone Company. It will be heard in the 
Court of Exchequer, before Mr. Baron Pollock and 
Mr. Justice Hawkins, and an imposing array of 
scientific witnesses have been retained on both 
sides. Those for the Telephone Company belong 
chiefly to the domain of pure science, those for the 
Government are practical electricians. Among the 
former we find such great names as Sir William 
Thomson, Professor Stokes, Dr. Tyndall, Lord 
Rayleigh, Dr. Gladstone, and Professor Foster ; 
while among the latter are included Professor D. E. 
Hughes, Mr. Cromwell Fleetwood Varley, Mr. 
Robert Sabine, Mr. W. H. Preece, Sir C. Bright, 
Mr. Latimer Clark, Dr. Siemens, Mr. Spottiswoode, 
Professor W. G, Adams, Mr. Warren de la Rue, and 
Sir George Airy. The point at issue is whether the 
Telephone Company has a right to erect and work 
telephone lines in this country without the license 
of the Government. The Government base their 
claim to authority over the Telephone Company on 
the monopoly of telegraphs acquired by them for 
the whole United Kingdom by the Telegraph Acts 
of 1863, 1868, and 1869. The case will naturally 
turn on the meaning of a telegraph as defined by 
these Acts, and the witnesses will be asked to give 
their interpretation of the word telegraph. ‘The 
question whether a telephone can properly be called 
a telegraph under the meaning of the Acts will then 
have to be decided by the Court. The Act of 1863, 
which relates to the powers of the several telegraph 
companies existing at that date, defines a telegraph 
as ‘‘& wire or wires used for the purpose cf tele- 
graphic communication, with any casing, coating, 
tube, or pipe enclosing the same, and any apparatus 
connected therewith for the purpose of telegraphic 
communication.” ‘This Act was embodied in the 
later Act of 1868, which enabled the Postmaster- 
General to acquire the works of these telegraph 
companies. In the subsequent Act of 1868 the 
term telegraph, in addition to the meaning assigned 
it in the 1863 Act, was specified to include “ any 
apparatus for transmitting messages or other 
communications by means of electric signals.” 
Taking this definition as it stands the Court will 
have to decide whether a vocal message, such as 
is given by the telephone, can properly be termed 
a message given by signals. Is or is not a signal 
something distinct from speech and intended to 
take the place of speech? The framers of the 
Acts we have cited have not, perhaps, been very 
happy in their notion of a telegraph, and their 
expression of it. They could not of course be 
expected to foresee the future existence of an 
instrument which would actually speak, but it 
would have simplified matters had they employed a 
more comprehensive definition than they did, and 
regarded the lines themselves, after the French 
fashion, as the essential part of a telegraph, and not 
the instruments used in them, just as the perma- 
nent way is to be regarded as a vital of a 
railway, as well as the rolling stock. hatever 
the result of the trial, the value of telephonic com- 
munication is now so well appreciated in this 











country that the public will require the continued 
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existence and extension of ee exchanges, It 
is also becoming recognised t the best form of 
Bell telephone for exchange purposes is the Gower- 
Bell, now employed in the very successful Glasgow 
Exchange of Mr. D. Graham, in conjunction with a 
radial microphone transmitter, similar to that of 
Crossley. Indeed, one of our large railway com- 
ies, after reluctantly abandoning the ordinary 
ell form of instrument, have adopted the Gower- 
Bell with alacrity. In France it is the favoured 
type, and President Grévy has his study connected 
by it to the Senate, Chamber, and the residences of 
the ministers. As a proof of its powers, we may 
mention that vocal communication was recently 
carried on by its means between Cairo and Alex. 
andria, a distance of 260 miles, although the other 
ten wires carried by the same posts were busy work- 
ing Morse instruments. 








NOTES. 
A New CaBLe. 

NoTHING more has transpired concerning the new 
scheme for another Atlantic cable from New York 
to Holland, France, and Portugal, riz the Azores 
and Lands End. The deposit of 20,000/., which had 
to be lodged at Lisbon, before the Portuguese 
Government would grant a concession, was not 

aid before the original term expired, but the term 
es been extended to December 4. Until that time 
it will therefore be impossible to say for certain 
whether the new scheme is a mere rumour or a 
serious project. In the Mediterranean an Austrian 
company has been formed to lay a submarine cable 
from the port of Cattaro vid Corfu and Crete, to 
Alexandria in Egypt ; and it is anticipated that the 
new line will secure most of the telegraphic traffic 

assing through Trieste from Central and Eastern 

jurope to Egypt and the East. 


Tue Evectric RESISTANCE OF GLASS. 

It has long been ascertained that ‘the electric 
resistance of a piece of glass diminishes as the tem- 
perature is raised; but the recent experiments of 
Mr. Thomas Gray, demonstrator in physics and 
instructor in telegraphy in the Imperial Engineering 
College of Yokio, Japan, have elicited the fact that 
the resistance varies more slowly when the glass is 
cooling than when it is being heated, and that 
a piece of glass may have its resistance greatly 
increased by being slowly raised to a high tempera- 
ture and slowly cooled. There seems, in Mr. Gray’s 
opinion, to be what may be called a permanent 
change in the quality of the glass, which takes place 
coincidently with a temporary or quasi-elastic 
change in the quality. This result has a practical 
bearing, for it shows that a loss of insulating power 
on the part of glass stems, or electrometer jars, &c., 
may be cured by keeping the glass at a high tempe- 
rature for a considerable time, a treatment which is 
sometimes adopted in the case of badly-insulating 
ebonite or hard rubber. 


SaniTaRY CONDITION OF THE ST, GOTHARD TUNNEL. 

Such alarming accounts have been made public 
of the sufferings of the men employed in this work, 
that, at the instance of the Italian Government, the 
Swiss Federal Council appointed a committee of 
medical men to inquire into the matter. They have 
reported that there is no epidemic disease as was 
supposed, but that the unhealthy conditions under 
which the labour is carried on, induce chest com- 
plaints and other internal diseases, lower the general 
health, and above all produce anemia, or deficiency 
of red particles in the blood. ‘The temperature rises 
as they penetrate into the tunnel from 12 deg. Cent. 
to 31 deg. Cent.; the air is loaded with aqueous 
vapour, carries a large proportion of carbonic acid, 
and is rendered additionally impure by miasma from 
stagnant water, smoke of lamps, and human exhala- 
tions ; there is little light, the ventilation is deficient, 
and the men are often working in water. In winter 
matters become still worse, as the frost prevents 
the effectual working of the air pumps. F'rom the 
commencement of the work up to March of this 
year, the deaths among the employés have been 122. 
of which 47 were by accidents; and in the first 
three months of 1881, 90 men were dismissed with 
anemia, The habit so general among Continental 
workmen of working all seven days of the week 
must be counted as one of their sanitary disadvan- 
tages; for those who took days of rest were found 
to resist best the unhealthy influences. The com- 
pany provides medical and hospital accommodation, 
and seems to do what is in its power for the health 
of its men, and the help of the families of those 
who succumb. 





Tue Evectric Rattway. 

The electric railway of Dr. Werner Siemens, 
which attracted so much attention when it was first 
introduced at the Berlin Industrial Exhibition in 
1879, and which has been successfully working all the 
summer atthe Brussels Exhibition, is about to pass 
from its exhibitory stage into practical everyday use. 
For some time an application has been lying before 
the municipal authorities of Berlin asking for 
powers to build and work a system of elevated 
tramways in several of the principal Berlin thorough- 
fares. The rails were to be erected on iron poles 
over the footwalks, and the absence of noise was 
considered an argument in favour of the new con- 
veyance ; but objection to the scheme was made by 
the proprietors along the line of route, who pleaded 
that the permanent way would interfere with their 
window prospect and lower the value of their houses. 
It is satisfactory to learn, however, that this 
objection has not altogether stopped the execution 
of the project, and that Messrs. Siemens and Halske 
have obtained a concession for the erection of a sub- 
urban line at Berlin from Lichterfeld to Yeltow. 
There are also signs nearer home of the practical 
application of electricity to the transmission of 
motive power; and we understand that in Liver- 
pool the erection of an elevated tramway along the 
whole line of the docks for the purpose of transport- 
ing goods by electricity without interfering with the 
traffic on the wharves below, is being seriously con- 
templated. At the Victoria Docks, where Siemens’ 
electric light is now introduced, several of the 
cranes are, we believe, worked by the same appa- 
ratus which generates the illuminating currents, 
according to the plan followed by Dr. C. W. 
Siemens at his telegraph works, Charlton. More- 
over, the installation of the Siemens light in the 
City will probably be the signal for a series of 
experiments for the p of utilising by day, in 
working cranes and lifts in City warehouses, the 
dynamo-electric machines and engines which are 
employed in.feeding the electric lamps by night. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

The recently formed American Society of Mecha- 
nical Engineers held its first annual meeting at New 
York, on Thursday and Friday, the 4th and 5th 
insts., under the presidency of Professor R. H. 
Thurston, there being morning and evening meet- 
ings on both days, ‘The first paper read was one 
by Professor John E. Sweet, of Syracuse, ‘‘ On 
Friction as a Factor in Motive Power Expenses,” 
and this was followed by one ‘On the Metric 
System—is it wise to introduce it into our Machine 
Shops,” by Mr. Coleman Sellers, these two commu- 
nications occupying the Thursday morning session. 
On Thursday evening Professor Thurston delivered 
his presidential address, and Mr. A. L. Holley then 
read his paper onan “ Adaptation of Bessemer Plant 
to the Basic Process,” which we published three 
weeks ago (vide page 403 ante). Papers followed by 
Mr. J. C. Hoadley, on the ‘* Causes of Efficiency in 
the Compound Engine ;” and by Mr. Charles T. 
Porter on ‘Strength in Machine Tools.” Friday 
morning’s meeting opened with discussions on Mr, 
Hoadley’s and Mr. Porter’s papers, and other papers 
were then read as follows : on ‘* Friction and Lubrica- 
tion,” by Mr. C. J. H. Woodbury; on “ Efficiency of 
the Crank,” and on ‘‘ Cushioning in Steam Engines,” 
both by Professor S. W. Robinson; on “A New 
Form of Regenerative Furnace for Metallurgical 
Operations,” by Mr, Reese; on ‘Standard Screw 
Threads,” by Mr. Stetson; and on ‘ Economy in 
Steam Engines,” by Mr. Allan Stirling. The dis- 
cussion of this last paper was adjourned to the 
evening meeting of the same day, when papers were 
also read by Mr. Louis Johnson on “ Putting a New 
Crank-Pin into the Engine of the Steamship 
Knickerbocker ;” on ‘* Mechanical Correctness,” by 
Mr. F. F, Hemenway ; on ‘“ Piston Kod and Valve 
Steam Packing,” by Mr. L. F. Lyne; and on “‘ The 
Value of the Study of the Mechanical Theory of 
Heat,” by Mr. A. R. Wolff. As will be seen, the 
papers read dealt with a wide range of subjects, 
including many of special interest, and altogether 
the new Society has made an excellent start. It 
already, we understand, numbers 16] members, 
17 associates, and 9 juniors. 


Tue Execrric Lignut AND Gas AT WOOLWICH 
ARSENAL, 

Extensive experiments and protracted trials have 

been carried on at the Royal. Arsenal, Woolwich, 

extending over the past two winters, with the several 








descriptions of electric lights now before the public, 
with a view to determining whether the new light 


is ag for the Arsenal workshops. The system 
which seems after careful trials to have found 
most favour with the Government officials is 
the Brush electric light as supplied by the Anglo- 
American Electric Light Company, At the present 
time sixteen lamps on this system may nightly be 
seen in operation, lighting some of the workshops 
in the Royal Laboratory Department, and although 
this plan seems to have ae the most satis- 
factory, and its use is extending and gaining favour 
both in this country and America, still much 
remains to be done in the way of reducing its cost 
before it can compete successfully with gas. And 
this view of the matter appears to be taken by the 
chief Government authorities, seeing that exten- 
sive additions have just been made to the Govern- 
ment gas works in the Arsenal. Included in the 
new works, which comprises manufacturing plant, 
purifiers, steam pumps, &c., is a large gasholder in 
the construction of which with its annular tank some 
hundreds of tons of iron have been employed, This 
new and additional work, which has been in progress 
for the past ten months, was completed a few 
days ago, when the new apparatus was taken 
into use and the large holder filled with gas, So 
rapidly have these gas works grown since their first 
establishment some years ago, owing we are informed 
to the great success which has attended them com- 
mercially, that whereas there were but two holders 
when the works were first erected there are now 
five, the other parts of the establishment having 
grown in the same proportion. At the present time 
these wouks <ul are the largest in the Govern- 
ment service—are making and supplying more than 
five times the quantity of gas they did a few years 
ago. It will thus be seen that, so far as the War 
Department is concerned, lighting by gas is likely to 
obtain for some time to come, there being not any 
prospect of the adoption of the electric light for 
general use, either for the t national workshops 
or other Government buildings, unless in some 
special case where other and more important con- 
siderations outweigh the matter of cost. These 
recent additions to the Government gas works have 
been carried out by Messrs, Cutler and Sons, con- 
tractors, of Millwall, to the designs prepared by 
Mr, J. C, Hay, C.E., the Inspector of Machinery 
and Superintendent of Gas Works to the War 
Department, under whose immediate supervision 
and that of Mr. J. Wallace, the manager, the whole 
has been brought to a successful termination without 
accident or mistake of any kind. 





Stnestan Coau.—The Elbe Navigation Company has 
constructed several steamers and barges which are to ply 
between the Dniester and Odessa, so that Silesian coal may 
be exported on a large scale to Southern Russia, One 
steamer with two barges attached to it will, it is stated, 
carry 325 tons. 





GERMAN GOVERNMENT RaiLways.—There have been a 
‘ood many accidents of late on the German Government 
ines. This has been attributed to the parsimony exhibited 

by the Government in the appointment of signalmen, 
inspectors, &c. 





Tut MereoroLoGicaL Soctrry.—The opening meet- 
ing of the session was held on Wednesday evening the 
17th instant at the Institution of Civil Engineers, Mr. G. J. 
Symons, F.R.S., President, in the chair. The following 
_oen were elected fellows ; G. Corden, E. J. Dowson, 
- Hepburn, B.A., C. M. Hepworth, J. Mulvany, M.D., 
R.N., T. H. G. Newton, Captain M. Parry, E. P. Phillips, 
and H. L. Roth. The papers read were. 1. “Table of 
Relative Humidity,’”’ by Edward E. Dymond, F.M.S. 
2. “ Rainfall in South Africa,” by John G. Gamble, M.A., 
M. Inst. C.E., F.M.8. The author gives the monthly 
totals of rainfall from 103 stations for the thirteen months, 
December, 1878, to December, 1879, and also the monthly 
means from all stations in South Africa from which a record 
of five years or upwards could be obtained. It is shown that 
the Cape Peninsula, the south-west and the west coast, have 
winter rains with a dry summer, chara tics of what is 
called the sub-tropical region, the rains coming with the 
north-west wind or anti-trade ; while Natal, Aliwal, north, 
and in a less degree Queenstown, have the tropical features 
of a wet summer and dry winter. On the south coast the 
rainfall appears to be more gr Beverage ew throughout 
the year, though there seems to be an October maximum 
at Port Elizabeth and Uitenhage. In the central and 
northern Karroo the maximum of the very scanty rainfall 
occurs in February, and March. These rains generaily fall 
in thunderstorms, each storm seems to 
westerly direction, but it is a more or less well 
fact that these rains do not fall up country until the south- 
easters have set in on the south and south-west coasts- 
In the south-east of the colony the transition towards 
tropical features wf be no Grahamstown and 
Kingwilliamstown showing a winter minimum in June. 
3. ‘* On the Meteorology of Mackay, Queensland, by ewwr'd 
L. Roth. 4. ‘‘ Thermometrical Observations on Board- 





ship,”’ by Captain W. F. Caborn, F.M.S. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W, LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 22, 1880. 
In the Cases of Inventions communicated from Abroad 


the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. 





and 
Dates. 


Nov, 
16 
4707 
4708 
4709 


4710 
4711 


4712 


4713 
4714 
4715 
4716 


4717 
4718 
4719 
4720 


4721 
4722 


NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, &o. 








E. pemtew, Horsham, 
R. ‘ed a Jones, Rhyl, 
Flintshire. 
M. and J. Cornthwait, 
Parton, Cumber- 
land, 
W. T. Braham, Man- 
chester. 
C. D. Abel, London. 


A. M. Clark, London. 


G. W. von Nawrocki, 
rlin. 

J. M. Tall, Dulwich, 
Surrey. 

W. Conquest, London. 

E. Edwards, London. 


W. R. Lake, London. 
J. H. Johnson, London. 
J. H. Johnson, London. 


J. M. Forbes, London. 


4723 | J. Ere gleager’ 


4724 


8. iii rep G. 


Williams, East 
Dulwich, and 0. G. 
1, London. 


4727 | C. ¢ iA. "Misolet, Brus- 


Nov. 


17 
4728 | 8. Pitt, Sutton, Surrey. 


4729 | 8. Pitt, Sutton, Surrey. 
4730 | C._ Stuart, Fenny- 


4737 


4738 
4739 


4740 


4741 


4742 | 
4743 


4744 


4745 
Nov. 


18 
4746 
4747 


4748 





Stratford, Bucks. 


on. 
D. Brown, Hudders- 
33 aol. Yorks, 


. Mills, London. 


E. Crossley, Halifax. 


M. Volk, Brighton. 
H. E. Newton, London. 


I,_R. Blumenberg, 
Wa , UB.A.. 
at present of Lon- 
on. 

E. de Pass, London. 


‘ » Lay 


D. Waine, Willenhall, 
Staffordshire. 

0. W. Wardle, Huns- 
let, Leeds. 


C. Wells and R. 
Avauwerk xk, Man- 
chester, 





Velocipedes. 


Apparatus for sounding the depth 
of water in ships, wells, &c. 
oT of ont — ae boxes 
id steel ingot moul 


Fire and burglar alarms and thief 
detectors, partly applicable to 


other purposes. 
Manufacture of tablets for writing 


or EB. Thieben, Pilsen, 
Austria, 
Glaziers’ points or tacks, method 


of putting same up for use, and 
apreratns for driving same. @. 
W. Hubbard, Windsor, Vermont, 
USA 
Braces. 
Germany. 


Construction of concrete buildings. 
L. 


C. M, Rémpler, Erfurt, 


Paper-folding machinery. ¢. 
Crowell, New York. U.S.A, 

Method and apparatus for auto- 
graphic printing. 0. Steuer, 
Zittau, Saxony. 

Apparatus for economising fuel 
and preventing production of 
smoke in steam boilers and other 
furnaces. JL. Juilliard, Paris. 

Condensing or cooling and apparatus 
connnected therewith, partly 
applicable to yy ~ drying, 
and ventilating. /. Fouche, Paris. 

ooden ships © vessels, i. K. 
Carter, Camden, N.J., and J. B, 
Wood, Philadelphia, Penn.. and J, 
F. Wood, Camden, N.J., U.S.A, 

Generating heat. 3B. NV. Huestis, 
Shanghai. China, 

Apparatus for syruping and bottling 


aerated liquors. 

Manufacture of bricks for building 
purposes, &c. C. Griinzweig and P, 
Hartmann, Ludwigshafen-on-the- 
Rhine, Germany, 


Steam boilers. 


Apparatus for obtaining motive 
power. 


Pianofortes and mechanism com- 
bined therewith. 


Pugging miils. 


Preventing railway trains from 
leaving the rails, and preventing 
collisions on railways, and appa- 
ratus therefore. 


Lamps. W. B. Robins, Cincinnati, 
Ohio, U.S.A. 

ps, W. B. Robins, Cincinnati, 
Ohio, U.S.A. 


Safety valves for steam boilers. 
Steam valves or cut-off gear. 


ie for forcing sausage meat, 
in skins and other receptacles. 
Apparatus for cooking and distilling 


Hauling and veering machines. 


Construction of syphons and traps 
for sinks, drains, closets, &c. 

ba — gy devices for railroad freight 

W. Minck. Liskowitz, 

Seure 4 “and M. Quenstedt, Berlin. 


Looms for wpaving ont apparatus || 


connected there 
Locks. 
Electric batteries, 


ruelles, Paris, 
Generators for hydro-carbon engines. 


L. A. W. Des- 


Appareées for’ clipping horses, &o. 

Socie ¢ Guillaume et Compagnie, 
Paris. 

Manufacture of caustic compounds. 


| ee for making sand moulds || 


etal castings. 
Waterproof garments. 
Electric lamps. 


Construction of padlocks. 


Apparatus for governing and indi- 
cal speed of motive power en- 


gines. 
Vessels for containing and supply- 
, or feeding oil. 

















Nos. 
Dates. 
Nov. 

4749 

4750 





4751 
4752 
4753 


4754 


4755 


4756 
4757 
4758 
4759 


4774 


4775 


4776 


4777 
4778 


4779 


4780 


4781 


| 4782 


4783 


4784 


4785 


47 
4787 


| 4788 





NAMES, &c. 
OF APPLICANTS, 





J. O'Keefe and W. 
Robertson, Liverpool. 
= =. Grainger, 

on. 


— Southby, Lon- 

on. 

J. Holgate, Burnley, 
Lanc. 

J. B. Savage, South- 
ington, Conn., U.8.A, 


R. Wotherspoon, Li- 
verpool, 


J. A. Berly, Peckham 
Rye, Surrey, and D. 
Hulett, London. 

J. B. Rowcliffe, Glos- 
7 pew. 

J, 1, Manchester. 

G. Firth, Bradford, 


Yorks. 
J. Proctor, Burnley, 
Lanc. 


N.C. Cookson and T. 
C. Sanderson, New- 
castle-upon- Tyne. 

H. Thompson, Lon- 
don. 

W. Thompson, Glas- 
gow. 

C. G. Hawkins, Forest 
Gate, Essex. 

J. Sawyer, London. 

G. F. Claypole, Fine- 
don, Northampton. 


T. E. Julian, Ken- 
nington, London. 


H. Weatherill, Man- 
chester, 

J. Couper, Glasgow, 

C. Herbert, Edinburgh, 

P.M. Justice, London. 
. P. Alexander, 
London. 

Ww. 7.0 Clapp, Nantyglo, 

H. 12 Haddan, West- 


M. C0. Denne, East- 
bourne Sussex, and 


Denne, "Red 


Hat ‘Surre 
D._ Davies, * Bolton, 
Lane. 


8. Daniels, Leigh, 
Lane. 


A. C. Herts, Blooms- 


F, Wirth, ~— eel 
on-the-Main 


W. R. Lake, London. 


A. yo Aston, Bir- 
J. McWilliam, London. 


I. Thomas Eocleshill, 
Pickles, Brad- 


J. Davies, Bermondsey, 
Surrey. 








Sha; 
ployed the 

Moulding machinery, boxes, and 
cores, and = 8 employed in | 

moulding; in unison, o. applic- | 

able for moulding, 80 . hollow, 
circular, cylindri: uare, oval, 
and ther 9 patterns a metal and 
other castings, and plastic mate- 
rials, and said mechanical con- 
trivances employed in moulding 

Treatment of maize. 


Machinery for cutting or dressing 
stone, &c. 


Ap shas for dressing axle arms 
or wagons. &. R. Miller, Plants- 
ville, Conn., U.S.A. (Complete 
specification deposited). 

Steering gear, applicable for other 
purposes _— Fa strains 


Blois ia lamps ont apparatus con- 
therewi 


are Ww on chains, 


nected 


Wire spring mattresses and ma- 
chinery for their manufacture. 
Tramcar engines, partly applicable 

to other purposes. 
—_— of anda paratus for measur- 


& piece 
omens of apparatus for 
supplying steam boiler and other 
furnaces with fuel, and for 
working or actuating the movable 
firebars of such furnaces. 
Treating mixed ores containing lead 
and other metals. 


Domestic grates and stoves. 


Construction of screw-keys or 
spanners, partly applicable as 
ratchet braces or ratchet levers 
for screw jacks. 

Construction of tricycles and other 
velocipedes, and attachments and 
driving gear for same. 

Register and other stoves. 

Method of and implement for cut- 
ting outer soles or clumps of boots 


and shoes. 
Lock, and keys for same. 
= , bicycles, and other wheeled 


vehic 
Decoration or ornamentation of 


limy for panels of grates, &c. 

Roller and rolling mills. 

Steam safety valves. J. Barbe, 
Brussels, 

Apparatus for coupling and un- 
coupling zellweg and other rolling 
stock. P. Thomas and G, 


Cowdery, “tyinty, New South Wales. 
Material or compound for polishing 


metals. 
Manufacture of diphenylamine or 
aniline, and their homologues or 
—— es from phenol, and its 
es or analogues. &. 
oat Leiprig. 
Apparatus for signalling purposes. 


Construction of metas employed 
in spinning and doubling cotton 
and other forous substances. 

Construction of apparatus for obtain- 
ing, preserving, and rain. 
motive power. 


Slicing machines. Re Herts, Brooklyn, | 


New York, U.S.2 
Double-sided ieetae felts, applicable 
to paper making. 


Electro - magnetic apparatus for | 
— ae offices, and ware- | 


soap, and apparatus em- | 
rein. 





| 


| 
| 
| 


Method of and apparatus for manu- | 


facture of beer. L. Meller, Lud- | 
wigshafen-on-the-Rhine, Germany. 

Watch cases. A. von Loehr, Vienna. 

Method and apparatus for automa- | 
tically counting the number of | 
letters impressed with ee | 
and other stamps. 

Machinery for the manufacture of | 
direction labels. 

Production of a new alimentary | 
material from which a beverage | 
may be made. A. W. Armstrong, 
ie York, U.S.A 

Looms, 


Teapots, &c. 


Treatment of the product of slag | 
called slack wool, and application | 


th 
Machinery for folding sheets of 
ay the folded 
Mand @ edges | 


| 
| 


| 
| 





Dates. 





Nov. 
19 
4789 
4790 


— 


479) 


4792 
4793 
4704 


4799 


4800 


4801 


4802 


4803 
4804 


4806 


4807 
4808 
4809 
4810 


4811 
481 


2 


4813 


4814 
481 


on 


4816 
481 
4818 


| 


4819 


482 
4821 
Nov. 
22 
4822 
4823 


So 


4825 





W. Green, Birming- 
ham 


H. Skerrett, Spark- 
brook, Birmingham. 


TOOK, 
H. Skerrett, Spark- 
brook, Birmingham. 


W. Lloyd Wise, West- 
minster. 
T. Fairley, Birming- 
am. 
W. BR. Lake, London. 


C. F. Dieterich. Balti- 
more, Maryland, 


U.S.A. 
A. Fairlie, London. 


C. A. Barlow, Man- 
chester, 


R. A. Hill, Sheffield, 
and H. B. Barlow, 
Manchester. 


s. A. Parkyns, 
Be athe Kent. 
E. G. Brewer, London. 


J. 8. Comrie, Glasgow. 


R. J. Letcher, Pontar- 


dulais, Carmarthen. 


J,_Macleod, Yee 
A.C. Hendereen, Lon- 


don 
J. e W. Schofield, 
J. E. Bentley, Lit- 
tleborough, Lanc. 
W. Stainton, London. 


. F. Dolby, Dul- 
“wich; Surrey. 
G. -_ von Nawrocki, 


P. "a. and H. 


Valpy, Westminster. 


E. Edmonds, London. 


R. R. Gubbins, New 
Cross, Kent. 
F. Barnes, Reading. 


B. J. B. Mills, Lon- 
don. 


J. C. Shears, Bank- 
side, Surrey. 
G. . Nussey and W. 
B. Leachman, Leeds. 
T. Emmott, Oldham, 
Lanc, 
C. Lowe and J. Gill, 


Manchester. 
R. Lake, London. 


H. L. Muller and W. 
— Birming- 
C. Varlot, Goenetie, 


Isere, Fran 
W. R. Lake. 1 Londen. 


A. C. Henderson, Lon- 
on. 

A. H. Mason, Liver- 
ool. 

D. Henderson, Birken- 
head, Cheshire. 

C. Kesseler, Berlin. 

8. H. Hodges, Street, 
Somerset, 


J. H. Dennis, Liver- 
C. T Thomrson, Man- 


ester. 

H. Hayward, Glouces- 
i. Day, ee 2. 

. Gosling, South- 

sea. Hants. 

F, Wirth, Frankfort- 
on-the-main. 

0. C. Bjerke, Christi- 
ana. 


E. Young, Steyning, 
Sussex. 


ABBREVIATED TITLES, &c. 








Oil and spirit lamps. 


Metallic hurdles, gates, and wire, 
and other fencing and connecting 
wire for fencing, &c. 

Manufacture of metallic 
— ane tools and machinery 

ere 

Furnaces for steam boilers, &. G. 
Criner, Paris, 

Buttons, and attaching same to 

articles of dress, &c. 

Boxes _ oe for packing, preserv- 

~ x measuring anular, 
= &, and similar sub- 
Sane. BP. Lehmann, Berlin, 

Gas-making apperetns (Complete 

specification deposited), 


Construction of permanent way of 
railways and tramways. 


Machine embroidery, and Jones 
for manufacturing sam 
Wiget, Arbon, Buttiorland, utd. 
Wetter, St. Gall, Switzeriand, 
Rolling, shaping, cutting, and 
8 htening wire and strips of 
, and apparatus for effect- 
e 


Construction of Meea mg and 
means of pro e, partly 
applicable to other vehicles. 

Propellers and apparatus connected 
eae. R. Smith, New York, 


Waist : other band or belt formed 
of rope, line, or cord, so as to ren- 
der the rope, line, or cord avail- 
ll. = e-saving and other 


Utilisation of steel rails, crops, 
scrap, or other steel, and process 
therefor. 

Apparatus to be used in ornamental 
printing with blocks. 

Gridirons for bay steaks, chops, 

and fish, Z. P. Mallée, France. 

Cords, and method of weaving same. 


me 


Appliances connected with hot 
water apparatus, partly applic- 
able to other pur: 

Cans, and means 0 closing same. 


Game apgerates, or fasteners for 
8. T. Fischer, Stuttgart. 

x. M3 of permanent way for 
railways and tramways, 

Arrangement of revolving frame 
for umbrellas, paralsols, &c. C. C. 
Juif, Paris. 

Grinding apparatus. 


Appliance or means for coupling and 
uncoupling railway and other 
carriages or vehicles. 

Apparatus for coupling and un- 
coupling railway carriages, trucks, 
and wagons. J. J. Becker, Eliville, 
Germany. 


Apparatus for sampling fluids. 


Aqpenninn for pressing and tenter- 
woollen and othor woven or 
fe ted fabrics. 
Weaving velvets and velveteens. 


Manufacture of certain derivatives 
from coal tar products. 

Apparatus for sharpening or oe 
ing lead and cther pencils. 
Kullrich, Berlin, 

Gas engines. 


Substitute for eyes or ogelete for 
boots and other laced articles 
Preparation of oil to be ap jlied to 
metal surfaces for preventing oxi- 
dation of same. /. C. Bourdenet 
and A. Pradou, Paris, 
Instantaneous capillary generator. 
J. J. Guiguet, Ton. France, 
Manufacture of plasters. 


Sauces, condiments, or relishes to be 
used with food 


Dynamo-electric motors. Z£. Kuhio, 
Stettin, Germany. 
a of machines to be em- 
als els fort the manufacture of 
= Pon —— shoes. 


tue for 5) _— and doub- 
fine cot tton and fibrous substances. 


— a telayeles, and other velo- 


Bouquet holders. C. Zrhard, Schwé- 
bioch, Gemiind, Germany. 
Method or means of 
catching whales and other in 


sea animals. 
Construction of wooden pavements. 
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=—— 


Nos. 
and 
Dates 


Nov.22 
4833 


4840 
4841 
4842 


4845 


4846 


4847 








NAMES, &c. 
OF APPLICANTS. 
E. H.T. Liveing, Lon- 
don. 


J. Brownrigs, Winder- 
ig estmore- 
and 

J. Ewerhard, Gevels- 
be , Westphalia. 

C. Necker and R. 

n, 


gan, & * F. — 
and W. P. Struve, 
Neath, Game 

H. Heywood, Tonge, 
Lan 


Cc. 
F. Hime, London. 


R. Weiss, Nottingham. 


B. J. B. Mills, London. 
W. Adam, Kidder- 

minster, Worcester. 
@. Moore, London. 


W. R. Lake, London. 


W. BR. Lake, London. 


0. N. Witt, Mulhausen, 
Alsace. 


W. R, Lake, London. 


ABBREVIATED TITLES, &c. 





Apparatus for detecting and measur- 
ing small quantities of inflam- 
| a gas present in coal mines, 


C 
a Sy Seentiare and method of secur- 
& sam 


Strap joints. 
Whip-stitch sewing machines. 


Pickling 


Aponenins for ag ae 
and swillin, ates , metal 


g metal 
goods, and metal wares. 


Selvages or oto of cotton velvets 

ue, velvetee —- Letina 
eans or appara us for propulsion o: 
bodies in air, applic. ble also for 
propelling ships, &c.,in water. 

= < and ‘appliances for fasten- 
gloves 

Apparatus for drying starch. W. 
Angele, Berlin, 

Looms for weaving chenille or 
Axminster carpets and rugs, and 
method of qrmarins chenille, 

tun te attaching urt 
ppara’ or a curtans 
and tightening curtain tapes to 
window sashes or frames. 

+ of refractory ‘material 
7 roved processes or methods 

treating dolomite, A. Bracon- 
nier, Paris, 

Furnaces or fireplaces chiefly de- 
signed for in the proper 
combustion of fuel therein. J. 
tr aia Buffalo, New York, 
U.S.A 

Production of new colopring matters 
fas ok for dyeing and calico- 

rin 


Process ona apparatus for obtaining 
oil from petroleum, resin, &c. J. 
E. Borne, Brooklyn, New York, 
U.S.A. 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications Sor Patents, 

















Name. No. Name. No. Name. 
Onions. 4340 | Kershaw & | 4467 | Russell. 
Henderson Kershaw, Jun] 4469 | Krueger, 

(Secousse). | 4342 | Kesseler 4471 | Woodhouse. 

Jensen (Meier). 4473 | Sauvée. 
(Edison). | 4344 | Ganster, 4477 | Williams, 

Childs 4350 | Wirth 4479 | Griffiths. 

(Wegmann). (Dukas). 4481 | Scott. 
Salamon. 4353 | Johnson 4485 | McKechnie. 
De Sparre. (Haldeman).j 4487 | Kennedy. 
Baker. 4360 | Schnorren- 4491 | Canning and 
Geary. berg (Griine). Thomas. 
Moulard. 4362 | Wallace. 4493 | Clrick 
Haddan 4364 | Reddie aa, 

Briihs and (Meyer). 4495 | Lake 

ollack). 4366 | Amson. (Nichols). 
Pratt. 4370 | Holland. 4497 | Thomas, 
Windsperger} 4372 | Punshon. 4499 | Muller. 

& Schaediler] 4374 | Ogden and 4501 | Bourlay. 
Rees. Weston. 4503 | McCunn. 
Beechey. 4376 | Macnee. 4505 | Tomson and 
Martin andj 4378 | Pace. Anderson. 

Ward. 4380 | Mewburn 4507 | G. & E. Avh- 

Kesseler (Kaldenberg). worth, 
(Rayat). 4382 a ers. 4509 | Warner. 

Brewer 4383 4511 | Mactear, 
(Edison). 4384 Mie (Dob- 4517 | Spangberg. 

Archer. son). 4519 | Lake (Ram- 

Lake (Farcot)} 4386 | Dry. say). 

MacLellan &] 4388 | Justice 4521 | Tweddell. 
Jones. (Damman | 4523 | Nordenfelt 

Briggs. and Cas- (Palmerantz). 

Windle, sard). 4527 | Lancaster & 

Parsons. 4391 | Jensen Samuell. 

Lake (Edison) 4531 | Archer. 

| (Whitney). | 4394 | Ambler, 4533 | Ward and 
Simon 4396 | Herts. Bavis. 
(Kuechen). | 4398 | Rhodes, 4587 | West. 

Gibbons. Goodbrand,} 4539 | Neilson, 

Kaufmann. & Holland. | 4541 | Barlow (Nau- 

White, 4402 | Morfit. din and 

Briggs. 4404 | Browning «& Schneider). 

Clark Mort. 4543 | Martin and 
(Martin). | 4433 | Millis Hind. 

Lake (Howes, (Anthony). | 4545 | Stainton. 
Babcock, &| 4435 | Westmacott. | 4547 | Macfarlane. 
Ewell). 4437 | Eyre. 4549 | Heap. 

Parkinson. 4439 | Holliday 4551 | Scarborouxh 

Wilson. (Campuglia). and Moore. 

Wood. 4441 | King & Green] 4553 | Hulse. 

Errington. 4443 | Muir. 4555 | Abel (Lan- 

Haley. 4447 | Best gen). 

Groth 4449 | Langley. 4557 | Velati. 
(Luchaire). | 4451 | Bramwell. 4559 | Laycock, 

Clements. 4455 | Stick, 4561 | Cheesbrough. 

Bradford. 4457 | Skerrett. (Jauner). 

Bawden, 4461 | Clark (John-] 4563 | Coles. 

Johnson. son). 4565 | Cornish. 

Lake 4463 | Renney, 4569 | Kiernan. 
(Chapman). 




















INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 























No. | Name. No. Name. No. Name. 

4619 Finger. 4665 | Lake (Kirk- | 4690 Dickenson. 

4625 —= (Ley- wood). 4701 |Bonneville (de 
burn). 4666 | Beck (Royau)| \Schuttenbach) 








= 


Nos. 


2926 


2928 


2929 
2931 


2934 


2950 
2954 


2970 
2972 
2975 


2976 


2995 


2997 
8013 


80382 


3049 
8052 


8079 


3146 


3169 


8192 


$201 


8226 


$231 


3526 





NOTICES TO PROCEED. 








OF P APPLICANTS, 
v. R. Lake, Lon- 
don. 
JMicholls, Hudders- 
field. 


G. 0. Willis, Mon- 
mouth. 

J. Hayes, London, 

T. Rochford, Lon- 
don. 

W. Mooney, Dublin. 


J. Ridge, Sheffield. 

W. B. Baker, Bir- 

A. Cole, Norwood, 
Surrey. 


B. Doses, Cha- 
+ oo orks. 
T. Lindop, Middle- 
wich, Cheshire. 
F. Walton, Twicken- 
Middlesex. 


F. Walton, Twicken-| Manufacture of 


ham, Middlesex. 


R. Sellar, Huntley, 
D ‘ae Car: 
‘aiff. . 


“Edin 

J. Greene, ndon. 

C. Cheswright, Lon- 
on, 

8. C. Davidson, Bel- 
fast. 

B. and 8. Robinson, 
Beeston, Yorks. 
J.C. Mewburn, Lon- 

don. 


R. Burton, Leeds. 


F. N. and £E. 
a ie ieee 


H. E. Newton, Lon- 
don. 

H. H, Lake, London. 

W. Lloyd Wise, 
Westminster. 


F, J. Cheesbrough, 
Liverpool. 


L, A. Groth, London. 


H. H. Lake, London. 
W.J. Griffiths, Lon- 
don, 


W. Morgan-Brown, 
London. 


W. P. Thompson, 
Liverpool. <i 
jurrey. 


eckham, 
J. Henderson, Lon- 
don, 


W. R. Lake, London. 
J. A. Dixon, Glas- 
gow. 


R, B. Jones and J. 
a, Liver- 
pool. 


J. Gibbons, Liver- 

‘tS Pall 

G. G. 16. Gar. Dowlais, 
Co, Glamorgan, 


ABBREVIATED TITLES, &c. 


I,—Time for entering Opposition expires Friday, December 1‘ 10, 1880 


Dates. 








Combined nevemies one 
Houser, Lathrop, ge 
Apparatus for ea w 
wra) ’ 
Tea von, cinta 
tion thereof.’ - 

Medicated and other aerated 


waters. 
Means for facilitating the re- 
moval of hd sashes A 


a coffee- 
caleectews. 
Apparatus for preventing 


waste a water - water- 
closets, urinals, where 


an intermittent Se 
water is required. 
— or means for rais- 
Apparatus for kneading or 
irixing @ dough or bread. 


in which lightness, rigidity, 
= ee y are 


Ploughing and ‘and baw ay moulds, 
Method of = panding and 


stop other 
tues whilst under 6 steam or 
other pressure, and appa- 


ratus ‘or. 
Navigable vessel. 
Aquatic life-saving and om 
ing dress or apparatus. 
Manufacture 4 types and 
J cae holders for ~ a 
Clarification of vegetable infu- 
sions, decoctions, or —-. 


A tus for ac 
wyitcbes on rail or trams 


ways. 
Machinery for weaving seam- 
less corsets and other 


shaped 

fabrics. La Sociétié Stiegler 

Jeune et Cargemel, Bar-le# 
Duc, France. 

Fisnshine, D. ---quaa and 


tractio: 

Improved, “anti fouling com- 
position for coating bottoms 
of ships, 

Pumps. A L.G@ Dehne, Halle- 
—~ E Germany. 

Brake apparatus for railway 
vehicles. V. Kramer, Jnns- 
bruck, Austria 


A wont for ruling and 
Tatchi ng. JA Fe 
Hamburg. 

Method of manufacturing 


manufacture. - L. Marsh, 
Brooklyn, U.S. 
Method of and a; and apparatus fo for 


cli 
a ne New York, 
U.S.A. 

Telephonic apparatus. JZ. 


‘Mache, Paris. 
Placing’ and arranging the 
= pote & 
form or con- 
py screw propellers. 
Valves for steam a other 
fluids, and means for opera- 
same. J. 7, Hancock 
W. Rk. Park, Boston, 
Mass., a isting 
other 


Air, or 
a | — 4° ® engines, 
T. Elcoate, Elba, 
Dandy rollers for paper ma- 


chines. 
Envelope for containing letters. 


Velocipedes. G. W. Pressey, 


Hammonton, N.J., U.S.A. 
tters 





July 
15 


16 


17 


19 


21 


27 


80 
Aug, 2 


28 
81 


i 


16 


21 
Oct. 27 
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Nos. | oF fms | ABBREVIATED TITLES, &c. |Dates. 

4404 | G. Browning an | Sewing Oot. 28 
Mort, ——* able eae ene 

4435 | 0. M. fiameer., | shle ordinary 8p 80 
Westminster. a © sees are 

apartments slg on 
68 
that my pion it is © iecet. n 
public buildings ov. 

4619 | L. Finger, Boston, Bookbinding. 10 

eno| 5 E” Welint: | Sikes oo acew 18 
Wg . les for the ) wn 

Enbridge, Berks. | tennis. 
II,—Time for entering Opposition expires Tuesday, December 14, 1880 
July. 

2046 | D. aes ,Glas- | Hem stitching or veining ma- i? 
gow, . chines. 

2047 | W. Harker, - | Axles and wheels for oe 
— A on rails, 

orks. 
2951 | J. Lees, 4, Zeayers, ae of aeahe and 
A y velveteens 
Chadderton, Lanc. 

2965 | R. Norton, Heaton, Strainer boxes. 
Northumberland. 

2971 | W. R. Harrisand J. ml eyelets and sapeaeins 
G, Cooper, Man- manufacturing sam 
chester. a method of and cpparates 

= eyelets in various 
2974 | J; and James Lee, Manufacture of ne, 
Hipperholme, Yorks.| _ belts, or 

2981 | D. J. Fleetwood, Apparetus 7 Phe supply of | 90 
Birmingham. aerated water. 

2083 | L. A. Groth, Lon- Construction of chimney pots. 
don. PB. Dencausse, Pautin, France. 

2986 | H. Southwell, Roch- | Construction of ring frame bob- 
dale, Lanc. bins for throsvle eee 

2990 | A. Scherb, Vienna. | Apparatus for stamping or 

Deeesing sheet metal into 

$001 | F. Artimini, Flo- a preserving certain | 91 
rence. kinds of food and prepara- 

tion of an antiseptic for 
that purpose, 

8016 | C. F. Clark, Wolver- | “Tip-up” and “ plug” basins | 99 
hampton. or bowls for or: and 

articles used for analogous 

urposes, one as water- 

an 

rrangen ent of cocks or 

valves for supplying same 

with water, A — 
able also to 
or bowls. 

80380 Basghats, Treatment of fatty gapttens 

“uanchester for recovery of useful pi 93 
ducts therefrom, and she 
meat, used in such treat- 
ment. 

8073 | H. Westman, Bir- | Manufac or ornamenta- 
mingham. py of ots and bead- % 

$166 | W. = + mena Radiating drilling machine, Aug.2 
as m- 

$212 . Clark, Lon- | Steam generators and fur-| 5 

‘don. naces, and rotary ¢ es 
for use therewith. 4 
Culver, New Jersey, U.S A, 

83138 | E. W. Anderson, | Devices for converting recip ro- | 44 
Washington, U.8.A.| cating into rotary motion. 

®. Lamar, Augusta, 
Georgia, U.S.A, 

8822 | D. N. .o— Selt- Buffers for railway locomo- | 4g 
hull, W: tives, es, and vehicles. 

3341 | E. o fowen, - Couplings for railway car-| 47 

. aD ‘Morkil, Sher'- 
brooke, Quebec, Canada, Sept. 

8688 | J. Bywater, C. Bed- | Jacquard apparatus employed | “jy 
ford, and T, Ker- in looms for weaving. 
shaw, Birstal, 

$828 | T, O'Hara, London, | Steam and hydraulic motors. | 9 

3804 | P. Jensen, London, | Construction of machinery | 95 

and appliances for electro. 
magnetic and 
generation, distribution, and 
translation of electricity for 
wor! same. 7. A. Edison, 
Menlo Park, N.J., U.S.A, 
3917 | J. Booth, New Bas- | Manufacture of erotchet-like | 97 
. and pillars, 

4124}. H. Mitchell, a sewers, cesspools, 

ww berry qd and drains, &c., and appa- 
lesex. ratus therefor. 

4162 | J. Chadwick and J. | Dyeing yarn and textile Oct.18 
H, Mather, Chad- —— and apparatus 
derton, Lanc, there: 

4168 | A. ) ar Lon- Fay for bottles, &. 

on. 

4262 | G. Jobson, Derby. Brushes for cleaning & polish- 

r surfaces of metals or ad 
er hard materials. 

4304 | W. White, London. | Looks or latches, and attach- | 9 

ments for same. 

4813 | J. bs pgs , Man- | Sewing machines, 22 
chester. 

4324 | 8. Haley, Bramley, | Machinery for “ fluffing” and 

orks. " whiting” leather skins. s 

4376 | D. Macnee West- | Permanent way of railways. 27 

4384 | B. J. B, Mills, Lon- | Self-leve}ling tables, “9-4 
don. pens, and other articles 

use on shipboard, /. /’. Dob 
son, Boston, Mass,, U.S.A. 

4396 | A. C. Herts, London. 1 Sweepers. 28 

an | Oe: | ogniie 0 besuae con (* 

rom’ ca 
balling furnaces. 

4519 | W. R. Lake, Lon- | Process for oxidising or ‘aging’’} 4 

don, and fermented 
liquors, (. W. Ramsay, 
Brooklyn. New York, U.S.A. 

4555 | C. D. Abel, London. | Cen machines. Z.Lan-| 6 

gen, Cologne, Germany. 

4625 | W. R. Lake, Lon- - or . &.] 10 
don. cr Fredericksburg, 

4665 | W. R. Lake, Lon- | Breechloading firearms. D. 
don. 79 Yaga Boston, Mass., 
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PATENTS SEALED. 
I.—Sealed November 19, 1880. Nos. 
Nos. on ohare, ABBREVIATED TITLES, &c. at | 2134 
. Edmunds, Lon- | Machinery or tus for | May 
— rm ling or husk ee | 20 | 
. other 
|. A. F. Ay Santos | 8168 
‘arau, Oporto, Portugal. 2148 
2064 | J. Wright, Tipton, | Apparatus oe Sans and| 21 | 
f , London. of metals from || 2150 
2070 | R. Stone ae at ¢ lime ‘ 2 
cemen 8, an e 
furn’ and || 2151 
Ramsden, Bil wd ®t fe | 
3.0. en. - @ 0 apparatus for | ‘ 
= ton, Garth, Yorks. surfaces & grind- |] 9156 
E. Hale, W: Hoops for Saccarttes.| | 9 
. 8, n. oops for 08, GC. | 215 
Fo} J. Bailey, ches- | Shoe-brushing apparatus. | | 
2088 | T.MoGrah, Sheffield,| Automatic _thread-winders | | 
and W. Bown, sdapted ait towing =| Boal 
Birmingham. so for au 
matic vt 4 for sew- 
ing machine winders | 
2000 | J. G. Tongue, Lon- writi apparatus. E. || 2175 
don. ‘ecordon, Paris. | 1] 
2001 | J. &W., T.& E.,& | Apparatus for coupling and | 1] 
J. Hill, Hunting- uncoupling railway car- ! 
don. orunen. wagons, and a 3 1 
2108 | A. W. Doery, Lon- | Steam engines and pref | 4 || 
don. Murray, Newark, U.S.A.| i] 
2111 | W.H. Daniels, Lon- | Screw propeller. || 2182 
on. 1] 
116 | W.R. Lake, London. | Weighing scales, chiefly de- 
- signed for postal | 
8S. Horn, Offenbach - on - the || 2183 
Main, Germany, and M, F 
i ooet of — ll P 8 ] 
2 P. A. Maignen, Lon- e of, and apparatus for, || 9199 
- don. counterpoising weights of 
bodies to be trans by | 
land or water for peaneting || 9909 
amount of force necessary 1 
for drawing or propelling 
same. A.A, Mald, Fontenay- il 
le-Comte, France, | 9903 
2123 | W. Harrison, Rua- | Apparatus for coupling and | 
bon, Denbigh, and uncoupling wagons or other || 2949 
D. Lomax, Tre- | vehicles on railways, tram- 1] 
howell, Salop, ways, &c. | 
2137 | ¢. ta vas fander, Lon- | Materials for filtration and | 9947 
Coasieriation. cuitadle ce- | 
pecially for the on | 
and decolorisation of solu- ae 
tions of sugar. 1] 
2140 | H.B. Elliot, London.| Apparatus for use in checking | 
qeceips of money taken at || 9953 
C. 
2142 | W. F. Stanley, Lon- _——¥ for measuring dis- | 26 || 
on. oes, 
2217 | W.R. Lake, London. ie ing | machines. P. P.| 31 2250 
ure, Paris, 
2240 | J. Apsey, Surrey. Means and apparatus for driv- |June1|| 9979 
bogie es of locomotive 
vehicles. 
2277 | T._ Guest and T. | Ring Rey doubling, and 4 
ine es, Man- twis frames. 2319 
chester. 
2281 | J. Betjemann, Lon- | Stands for decanters, bottles, | 
don. and jars, s ‘eo applic- 
able to spirit, liqueur, and 2331 
scent-bottle stands. 
2284 | J. F. Sang, London. | Excavator for cutting 5 || 
trenches. 2345 
2307 | C. E,laahe,| , Staines, | Manufacture of floorcloth. 8 
2815 | W. R, Lake, London.| Vehicle to be propelled by the | fovea 
— of the rider, chiefly 2367 
ed for dren's use. 
y Vick, Mount Carmel, 
Conn., and T. J, Harbach, | 
Philadelphia, Penn., USA, 
2408 | J. Plunkett, Dub- Ingredient colouring ana | 14 || 
jd. mt for colouring and | 9 
lin, v beer, porter, and ms 
other such liquors. and im- 2477 
ved manufacture - 
ae may ~ ke erefrom. 
2409 i, Deve. Suen, Steam engine indicators. 
orway, a = 
= a WB. Dumbar- | 2481 
2501 | Vv. si "Jefferson and Braiding machinery for; 21 || 
BE. Lee, Leicester. making elastic braids or ! $012 
2500 | G.and J. Weir, Glas- peo and feed pumping | 25 || 
gow, N.B. and other apparatus for ae 
——_— « diminishing \| $119 
corrosion steam boilers, } 
the pum apparatus 
aD) erwise, | $452 
2613 | H, Chandler and J. | Method of and apparatus for| 26 | 
G. Richmond, 8al-| sup; and ting | | 3544 
ford, C, adjustable rollers | 
< pus and kibbling et 1} 
y 
2044 | W.E. Partridge, Bir- R—- tus for washing| 17 | 
mingham. Rothes, applicable also as a | om 
mixer on  aeitator in various 1] 
3036 | J. P. Butterworth, Agpenatnn tet feeding, open- | 23 || 
le, and W. , ana scutching ma- 
“i. orden, | 9636 
orks. 
$256 | J. A. and J. # Construction of steam boilers. |Aug.9|/ 9740 
kinson, Hudders- 1] 
field. - | 9754 
8781 | B. Biggs, London Srgesation of acetioacid from | 13 || 
pace © Seine then fr 
8) ap erefor 
8747 | H. Codd, London containing aera’ 
m —y id 
____II.—Sealed November 23, 1880 | 
2121 | B. lot, Paris. Manufacture of a substance | May || 3846 
for replacing gutta- 25 | 
2124 | P. J. Martini and springs, water veins, || $906 
A. W. Muller,| and crevices and | i 
Danzig, Prussia. and apparatus therefor. 











NAMES, & 
oF APPLICANTS. 


W. RB. Lake, London. 


D fy yr P. 


as wee Jet 


G. Walker, Birming- 
ham. 

W.Chadburn, Liver- 
pool. 


M. Cavalerie, Bor- 


eaux 
R. Shackleton, 
Bradford 


E. A. Brydges Ber- 
lin. 


J. Miller, Langholm, 
Dumfries. 


W. BR. Lake, London. 


C. BE. § oletti, 


} , Mid- 
B. ont? 5 em 
H. W H. 


Whitcheed, ised 
L. Varicas, London. 


W. R. Lake, Lon- 
on. 

R. Punshon, Brigh- 
ton. 


W. Bywater, Leeds, 
W. Bywater, Leeds, 


G._ Hirst, Whitby, 
Yorks. 


C. Wigg, Liverpool. 
T. Slater, London. 


T. Hodge Kinenten- 
upon- 


W.R. Lake, London. 


meta, 


H. , . Newton, Lon- 


C. D. Abel, London. 
W. Lioyd Wise, 
Westminster. 


G. H. Dean, Sitting- 
bourne, Kent. 


F.C. Glaser, Berlin. 

W. Keable, Hull, 
Yor! 

J. Walmsley and 
8. Lang, Black- 
burn, Lanc. 

T. Clarke, Truro, 

a. 

W.W. Clarke and J. 

Pri Bol 


H. W. T. Jenner, 
Sentewerth, Gar 


rdshire. 
Ww. t James, Wood- 
side, Plymouth. 


H. Mardon, Bristol. 


M. Tschirner, San 
Francisco, U.S.A. 
W. Horn and R. 
Bell, Sunderland, 





ABBREVIATED TITLES, &c. 





Combustion chambers and 
other parts of furnaces or 
stoves. A. Marburg, Frank- 
‘ort-on-the-Main. 
facing and oval-hole 
aefreuns machines. 
Self-acting temples employed 
in looms for weaving. 


Construction of buckles or 
clips for _ nee of 


trousers, 
Counters, indexes, and regis- 
jmp J ng apparatus for record- 


utions of shafts, &c. 
tary 


Apparatus for im: 
motion to 


cards, or ft er 
two or more webs of paper of 
pany thickness or le’ 
Pospeation or production of 
P tographic emulsions. //. 
V. Vogl, Berlin. 
Air panes or machinery for 
drawing air out of or ven- 
tilating dings, ships, 
mines, a aad other — 
or co spaces, applic- 
—— LS part to blowing 


an tas for facilitating 

@ control and 7 

of torpedo 0 boats. J. L. Lay, 
aris. 


Railway signalling apparatus, 
Means or 4 


w= for har- 

dening felted or other 
fabrics. 

Flour mills for collecting and 
grading dust of flour and 
grain. 4. Ee 


Bean, 
ington, U.S. 
Water-closets. 4. A. Leteurtre, 
Paris. 
ye and cartridge cases 
holding same, and de- 
tonators for use therewith. 
tus for the manu- 
ture of felt, 
—"2 employed in pear 


sizing, 
A woollen, worsted, 
and other yarns. 
Manufacture of various inlaid 
articles for ornamental, 
useful, or decorative pur- 


poses. 
Manufacture of alkalies and 
therefor. 4 

an 


inc: , 
emplaping currents of elec- 
| —— and apparatus there- 


Wash- 


Apparatus for moving heavy 
bodies, specially applic- 
~ tng dredging and exca- 


Locomotive engines. J. B. and 
G. B. Smith, Dunmore, Penn,, 
USA, 

Engine governors. Z. Mas, 
Rive-de-Gier, France, 

Steam generators, . Dulac, 
Lille, France, 

Curertien and mounting of 

wire heddles or healds for 
looms, and apparatus for 
the manufacture of wire 
heddles orhealds. A. Argo, 
Chemnitz, Germany, 

er and harvesting ma- 

hines. Jf. Gorel, Paris. 

Apparatis for use in book- 

ding, whereby folding 
and stitching are effected. 
F. Martini and Co., Frauen- 
JSeld, Switzerland, 
Apparatus employed 
a yy by 


d brick 
earth for bricks. 
Rolling mills for wire. W. 
Boecker, Schalke, Germany, 
Steam boilers. 
Warping or beaming yarn, and 
apparatus therefor. 


es I passenger egachte for 
day or night trave! 
Manufacture of , —e 
nails and other small 
articles, and ape tus con- 
nected therewi 
Gas engines, 


Machinery for compressing 
lead or plumbago, &c., 


bottles, jars, &c. 
— A. 4 for axles of 


Prewitt for coating iron with 
zinc or tin or compounds 
thereof, comprising an alloy 
and solutions to be used in 

. J. B. Jones 
and H. W. Shepard, Brooklyn, 
and R, Seaman, New York, 
U.S.A, 

Explosive compounds. 


Apparatus to be used in work- 
ing glass out of tank fur- 
4, 


Dates. 
May 





27 


June 1 


10 


ll 














12 
18 


Jul 
uly 


23 




























































































| 
AMES, &. 

Nos. | op APPLICANTS | ABBREVIATED TITLES, &c. | Dates. 

4034 | 8. Pitt, Sutton, | Machinery for threading or |Oct.5 
8 y: bolt blanks and 

| screw , partly conte 
| able to other p 8. 
| & er Buffalo, * New 
York, US 
FINAL SPECIFICATIONS FILED. 
Nov. 13, 1880. Nos, — 1962, 1968, 1970, 1972, 1973, 1975, 1980, 
1982, 1983, 1984, 1985, 1986, 1988, 1990, 
1993, 1994, 1995, 2001, 2004, 2034, 2238, 
all of the year 1880. 
~« — « , 2003, 2005, 2007, 2008, all of the year 
1880. 
mM «a 2010, 2024, both of the year 1880. 
eo me 2035, 2349, both of the year 1880. 
» 18 » 2014, 2015, 2016, 2017, 2019, 2026, 2029, 2051, 
2053, 2055, 2174, 2958, all of the year 1880, 
o Ms 2031, 2033, 2039, 2064, 2074, 2089, all of the 
year 1880. 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 

No. Name. No. Name, No. Name. 

1877. 1877. | 1877. 

4287 | Crowley. 4407 | Newton 4363 | Cranston 

4431 | Taylor. 4649 | Lamb and (Wood). 

4592 | Cook & Hill. | _ Lowe. 4377 | Miller. 

4286 | Kidd, 4312 | Johnson 4560 | Bernhardt, 

4298 | Fawcett. | _ (Jamison), | 4341 | Bell. 

4305 | Wirth(Weber] 4347 | Robinson. 4346 | Stephan. 

& Biinzli). | 4324 | Young 4368 | Birch. 

4307 | Hanson. 4326 | Watkins 4372 | Riley. 

4322 | Pieper 4337 | Harris 4417 | Morris. 
(Keepe), 4340 Lambert 4523 | Edge. 

PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
___ DUTY OF 100. HAS BEEN PAID AND REGISTERED. 

No, Name. No. | Name. No. | Name, 

1873, 1873. | 1873. | 

3969 Worrall. 4780 | Britten. 3878 | Smith and 

3730 =~ Wiley. | Coventry, 

PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 50. 

No. | Name. No. Name. No. Name. 

1877. 1877. 1877. 

4141 | Needham, 4173 | Haddan 4205 Lake 
Kite, and J. . (Nealon & (Mussell). 

| Kite. Higgins). | 4207 Hall. 

4143 | Lloyd. 4177 | Browne (F & 4208 | Chapman. 

4145 | Hunt. J. Benoist | 4212 Wood. 

4149 | Mungall. & Ponlain).| 4216 Willsher. 

4150 | Boyle. 4178 | Holt. 4217 | Von Nawrochi 

4151 | Brewer 4179 | Carmont. | (Briése) 

| _ (Billings). [4180 | Lake (Hut- | 4218 Chubb. 

4154 Howard, ton). 4220 Gedge (Rol- 
Wilson, & | 4181 | Greenwood land;. 
Kingdom. (Bond), 4221 Bach. 

4155 Knowlesand | 4182 | Lake (Mars- | 4222 | Bangs and 

| Greig. den). Burnett. 

4156 Hart and | 4188 | Reynolds. 4223 | Dickinson. 

| Potter. 4189 | Trimmings. | 4226 | Asmis, 

4157 Craig and | 4191 | Gillam. 4230 | Lake (Adams) 

| Leonardt. [4192 | F, and SS, | 4232 | Zanni. 

4160 | Turner. Turnbull, | 4232 | Thomas. 

4162 Lake 4193 | Barlow 4235 | Le Grande, 

(Lohmann). (Nagel). 4237 | Mills (Haw- 

4163 | Craggs. 4194 | Steel. kins). 

4164 | Jeffery. 4195 | Morton. 4238 | Bartlett. 

4165 | Watts. 4198 | J. and E. | 4239 | Thompson 
4166 | Steer and Morrtris, (Delcambre). 
Reeve. 4200 | Harris. 4247 | Hack. 

4168 | Clarke. 4202 | Shorey 4250 | Newton 

4171 | Ashworth. (Clark). (Brown), 

| 4203 | Harrington. | 4251 | Marchant. 
I.—Throug gh Non-Payment of the Seventh Year's Stamp Duty of 1001. 

1873. 1873. 1873. 

3628 | Nuttall. 3660 | W. and W. | 3686 | Coates. 

3637 | Jones. Rainforth, | 3693 | Sinclair. 

3644 | Williams. Jun. 3700 | Haseltine 

3652 | Haseltine. 3662 | Howard, (Oldfield). 

(Henderson).{ 3682 | Hamer. 














Amendment by Leave of 
No, 4353.—For * 





Aug. | 


Sept. 1 || 


ee 


No, 4084, 
| having been inserted in 


Solicitor-General has all 





14 || 
15 


| 


n | 








| (W. J. Brewer, Bombay). 
2626.—W. Stanifo: 


|| and other like receptacles. 
} NOTICE OF APPLICATION Py? PROLONGATION OF LETTERS 


AMENDMENT OF NAMES, 


Attorney- General, dated November 15, 1880, 
*Haldemann” read “ Haldeman.” 


Amendment by Leave of Attorney-General, dated November 17,1880, 
The name of the first applicant (David Caussen) 


error, has been era: 


No, 4392. The communication clause having been omitted. the 


owed it to be inserted, as follows: ‘ It has 


| been communicated to him from abroad by the firm of James 
Hunter and Son, of North Adams, Massachusetts, one of the 
United States of America.” 

No. 3908, For “ Bastel” read “ Bastet.” 


OPPOSED APPLICATIONS FOR LETTERS PAT 
2617.—J. G. Wilson, Manchester. Street railway _ =. lamps 
or lanterns and reflectors for same and other similar purposes. 


Dated June 26, 1880. 


, Upperthorpe, Sheffield. Stands for bottles. 


Dated June 28, 1880. 


hk. Reece, Liandilo, Carmarthenshire. Mode ee and apparatus for 


| producing cold. Dated 


May 31, 1867. No.1 


Time for entering caveat expires December 24, 1880, 
PROLONGATION OF jaerans PATENT. 
Notice of Hearing. 
R. D. Napier. Glasgow. Breaks and a oe aoe giving motion 


|tomachinery. Dated Februtry 


2, 1867. 0. 


The petition for prolongation of above patent is cpocent to be 


heard by the Judicial Committee of the Privy Counc’ 


on Tuesday, 


January 18, 1881, at 10,30 a.m, 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING NOV. 20, 1880. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 


Where I tions are icated from abroad, the Names, &c., of the 
Communicators are given in italics. 


1379. Manufacture of Velvet: R.S., E. C.,and 
R. Co: ft Lance. (6d. 6 Figs.}—The object of 
the invention, which is somewhat similar to Specification 114 of 
1880, is to make a fast pile velvet, with a ribbed, plain, or twilled 
back; and also with twilled or broken face. The cloth shown in 
the illustration is woven with sixeen ends and ten picks to the 
round, The first and sixth are binding picks, the remainder face 








icks, The following shafts are raised at the various picks. 

rst, Ist, 4th, 5th, 8th, 9th, 12th, 13th, 16th; second, Ist and 15th; 
third, lst and 3rd; fourth, $rd and 5th; fifth, 5th and 7th; sixth, 
2nd, 3rd, 6th, 7th, 10th, 11th, 14th, 15th; seventh, 7th and 9th; 
eighth, 9th and 11th; ninth, llth and 13th; tenth, 13th and 15th. 
The draft may be condensed by drawing in the 3nd, 6th, 10th, and 
14th ends together, and also the 4th, 8th, 12th, and 16th together. 
The specification shows diagrams of both of the above described 
cloths woven with forty picks to the round, and also diagrams in 
which the weft floats over sixteen ends out of twenty, vend gros 
twelve picks to the round. The last draft may be conde! by 
drawing in the 2nd, 6th, 10th, 14th, and 18th ends together, and 
the 4th, 8th, 12th, 16th, and 20th together. (April 5, 1880). 


1464. Railway Rolling Stock: I. A. Timmis, 
London, [6d. 3 Figs.]}—Consists firstly in the use of metaline, 
or other equivalent metal or composition in axle-boxes, and 
secondly, in the method of fixing brakes and brake , and 
bearing and other sp to the axles of railway vehicles. By the 
first part of the invention it is intended to dispense entirely with 
the use of lubricants. For this purpose the boss 1 of the wheel 
(see Fig. 1) is made thicker than usual, the inner part of the boss 
is preferably case-hardened, The bushes 2 and 6 and the sleeve 7 





are lined or plugged with the anti-friction material. Thin 
metallic screens 10 prevent the access of dust, grit, or water to the 
wearing rts. In the second part the brake gearing and 
flexible wheel base system are fixed to an additional framework 
8 and bearings ¥, in lieu of the body of the vehicle as at present. 
by which means, it is stated, the body of the carriage or truck, and 
the springs, are relieved from great strain. (April 9, 1880). 


1468. Preventing the Falsification of Bank 
Cheques, &c.: R. Ev: , Newcastle-on-Tyne. [éd. 
7 Figs.}—Relates to apparatus for stamping out the figures repre- 
senting the amount for which the document is drawn, the figures 
being placed sufficiently near to one another to prevent alteration 
or interpolation, The cheque is placed between guides H on stand 
M, and is made to movea step after each perforation under the per- 
forating plate V, by the return action of the lever K, acting through 
levers E and F, the latter of which engages a row of teeth in the 
sliding table H. Underneath the plate V isa revolving barrel upon 
which is fixed a steel plate raised sufficiently to give an up-and-down 
action to each of the twelve sections into which the plate is divided, 
such sections forming spring acting arms joined together near the 
axis. At the end of each arm is a block into which needles are 




















fixed to form the figures for perforating, The figure required is 
brought in a line with pointer P by turning knob L. This knob has 
& wheel which gears a pinion on the axis of the barrel, on the peri- 
phery of which are not corresponding in ber and positi 
to the perforators, and as the barrel is turned round, a 

detent falls into the notches successively and holds it in its proper 
position for perforating the figure, which is then done by depress- 
ing the lever K, which recoils by means of a spring, and moves the 
feeding arrangement. If desired the sectional arms may be 
srranged in a straight line, and for pocket uses a perforator is 
described of exceptionally small dimensions. (April 9, 1880). 


1473. Railways and Tramways: J. Livesey, 
London. [6d. 2i Figs.|—Relates to securing rails to sleepers, 
and particularly to iron sleepers. The first method is shown in 
Figs. 1 and 2, and consists of two permanent stops or clips affixed 
to the sleeper at one side. and a third clip which is inserted into the 
sleeper at the opposite side of the rail and clenched. The third 
clip is a T-headed bolt, and after the rail has been put into its 
place, the bolt is turned one-quarter round and sec by its bent 
end being sp into @ groove in the underside of the sleeper, or (2) 
the clip may be held by having its flat face tight against web of the 
rail, which springs when the clip is turned into position. @) By 
another me the sleepers have clips permanently attached to 
them, and are laid so that the clips come alternately inside and 
outside of the rails which are sprung into their places, (4) Fig. 3 











shows a contrivance for attaching tramway rails to vertical chairs 
by driving pegs through a bent hole inthe rail and chair, so as to 
preclude the possibility of their escape, and (5) also a way of fixing 
the chair in a baseplate by means of dovetails. (6) Wrought-iron 
longitudinal sleepers are rolled with a continuous clip on one side that 
can be turned down over the flange of the rail. sleepers are 





made in short lengths and united by plates. (7) Tramway rails 
having a central web are provided with a special groove, into which 
enters the web of a continuous iron sleeper, or the successive webs 
of separate standards, (8) Another part of the invention relates to 
the use of elastic corrugated metal keys for fixing rails in chairs. 
(9) Temporary movable railways are constructed by pivotting one 
end of transverse sl to rails, so that they can be folded 
together during removal and transit, (April 10, 1880). 


1485. Paper-Cutting A) tus, &c.: H. M. 
Nicholls,London. [6d. 2 Pigs} The invention (which is 
a development of Specification 2534 1878) consists in the em- 
ployment of a continuous moving surface acting in conjunction 
with a current of air, which causes the front of a web of paper to 
adhere to the moving surface, and carries it outwards over the 
table, and when grippers (described in former specification) have 
lowered the tail end of the sheet on the table, the current of air 
passes over the paper. separating it from the moving surface, and 
flattening it on the table or pile. ({n the former patent the current 
of air is supplied partly above and partly below the web of paper, 


aE 


iMedia 


(Sa WL 

















the current being divided by the web). The moving surface 1 travels 
in the direction shown by arrows, and the paper is deposited on the 
table g'. The air issuing from the blowing nozzle F, by its expan- 
sion, presses the upper surface of the paper against the under 
surface of the moving surface 1. When the required length of 
paper has passed the knife L, the grippers close on it, and the knife 
descending, cuts off the required | The grippers then lower 
the end of the sheet nearest the knife on to the pile on the table g', 
which then allows the air blast to pass over the sheet, thereby sepa- 
rating it from the moving surface, and flattening it on the pile. 
The moving surface is preferably con: of a series of el 
(April 12, 1880), 


posed 
bands running close together over rollers 2. 
1503. Matrices from which Geevestepes and 
Electrotypes may be taken for Use in n H 
. D. Macdougaid, w. ' Adams, and P. 
eming, all of Dundee, N.B. [1s. 4d. 23 Figs.}—Lheinven- 
tion consists in embossing on a prepared substance by letters, &c., 
in such a manner that impressions are formed one after another 
and automatically spaced, a matrix thus being formed, from which 
stereotypes and electrotypes may be taken for oe ye puapeees, 
ordinary types and type setting being dispensed with. is 
effected by the use of dies made of steel, &c., so arranged in a 
machine as to be pressed successively upon the prepared. material 
for electrotyping, or made to print one after another with a 
transfer ink on suitable material for transference to stone, zinc, 
&c., or with a special inking matter upon such modification of the 
prepared material as will form the base of the matrix, this 
base having adhesive properties and the ink non-adhesive pro- 
perties towards any suitable substance in a viscid state 
pont over it by a@ roller, the ted impressions being thus 
eft clean and intact. As the viscid substance hardens, successive 
applications are added to form sufficient thickness to give pro- 
jection to the printed matter when cast. The operating of the 
dies is effected either directly by means of a ‘fingering keyboard” 
capable of transmitting movement to the dies, or indirectly by 
means of cardboard or other material, p 

punched, or provided with projections or depressions by @ similar 
fin, apparatus, which forms a pBine 

machine for operating the dies. The 
by a train of mechanism so 
its movement 
either previous to or after the stamping of each letter. 
ing between the lines is effected by means of @ dial movement on 





contrivances forming part of the “ fi this hole 
being _— = oo ame ith ay ae oat 
serving r apparatus during e 
the line is being formed on the matrix, and to into action a 


line. proof taking is effected by a modification of the matrix 
mal machine, on which an roller is adjusted, paper 
taking the place of the matrix. The ca ca regula 
ing medium is run through and by er sap and any altera- 
tion is made in this medium before matrix is begun ; or 
the types may be pressed w the paper as it lies on a serrated 
surface, thus a be 


the operas of 

machine, the motive power in this case 

of paper to be punctured is drawn over curved surface A, by means 

“4 — ew. - 2 the a = porno eae the — ney te 4 
ese whee! ve upon the! phery pins, paper hay 

holes punched in it at start for gripping it between the wheels, the 








lied to follow. 

d of letter or type, each of 
which by means of wires G and platesg operate when depressed 
by — Ad points at the outer ends of which are the appee 


motion of which the paper is com; 


Finge 
knobs d dare provided one for each ong 


plate J. Opposite these punching points is a steel 
plate £ forming part of the surface A, and having a series of holes 
bored in it corresponding to the punches. On each lever d is a 
projection /, which serves on depression of the key to make electrical 
contact at M ml! by the intervening mechanism shown, In action 
the operator depresses the keys din the order co ding to 
the “copy” before him, and making electrical contact H whereby 
the magnet o! draws over the magnet o and causes the rail 2 
to be brought forward against whichever plate g is ressed, 
causing the corresponding lever H to be pressed forward and to 
panch a hole in the paper strip, the side holes for gripping the 
wheels B being at the same time punched by two fixed punches 
n* at each end of the railm, The levers, &.,are brought back 
to their position of vemos? recoil springs, and the dra forward 
of the paper for next perforation is done by ratchet gear. index 
movement is given by the ratchet pawl m2, which moves up the 
rack n'! in a slide n$ in which is marked a scale, the movement 


dese: 

power is compressed air, instead of electricity. Fig. 3 repre- 

sents @ machine for effecting the stam the Ae Tho 
are carried in tubes F made c' 


types r and movable on 
wires F!, so that the 


all converge to the point at which the 
matrix is 5 d. are screwed or pinned in the tubes F, 
and the ends of the wires F' are held in recesses in brackets G, 
thetype carriers being held in their normal 


perforated 

done direct from a keyboard, 
board represented in . 1 and 2, and to matrix stam 
mp actuated by air or liquid under pressure. (Api 


1510.* Insulators: G. Wells, London, and A. 
Gilbert, Worcester Susver. 4 
object is to secure telegraph wire, so that in the event of its breaking 


between any two 
sides of the 
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and the cap ¢, which has a corresponding groove, is thereon, | until the cam tooth is clear of the recess, when the spiral spring | the above movement the pin k has oscillated the lever 7 and pini 
and fastened down by the nut g, so that the is stripped throws it forward, and the cartridge is fired. (April 14, 1880), rand clutch 0, The pinion r now rotates the disc s. and ween the 
between the upper and lower groove in the manner shown. ns carriage has arrived within a few inches of the end of the stretch 

Tills, &c.: N. » Portsmouth. [6d. 2 Figs. . 

Con of an apparatus ro ile of the bill given the stud « comes in contact with the curved upper arm of the 

» a yo sists Ran oe fin @ locked re ¥ | lever x, and through the chain z and wheel w ly rotates the 
Fig. 7] Goutn, Sn tho Mastvations K te weamtineus ome of pages seston rock-shaft 1. By the same movement the noteh g' has been turned 
NY | RR transversel at intervals, and fed out of a slit in the top of the box | “WY ye ne — ae — ue _* a: ved ‘by the 
SN WS SN as the handle is turned. The amount receivable is written on the spring ¢ to right until ctepged bye ne wand grooves 
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bolt d is bent to allow of the wire being readily replaced or removed 
(April 13, 1880), 





1523. Ai tus for Throwing Liquids, &c.: J. 
J. Royle, chester. [6d. 5 Figs.)—As applied to garden 
epgines, fire inguishers, &c., i @ closed vessel with an 
inlet pipe and back pressure valve, and with an outlet pipe and a 


tap. For charging the vessel the inlet pipe is connected by a 
union (Specification 2350 of 1879) to the o household water 
tap attached to the city mains, and the water allowed to flow into 
the vessel until the pressure of air in the upper part of it balances 
the pressure of the water in the pipes. It can then be detached 
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and removed for use. The illustration shows in addition a con- 
trivance whereby any leak will be made visible by the emission of 
water instead of air, The air is contained in the internal vessel G, 
and every part of the external vessel is in contact with the water. 
M is a case filled with fire-extinguishing pound through which 
water is sucked by the action of the main jet on the bent pipe O. 
(April 14, 1880). 

1531. peat Pistols, &c.: A. Martin, London. 
(6d. 20 Renenie rrels A are formed in one block, and 
arran in two rows, say four barrels in each. The block is 
hinged underneath at the breech end to a breech-plate C, which 
forms the front of the body of the action. When barrels are 
turned downward, as shown in the illustration, the open breech 
ends are exposed for the reception of the cartridges. When loaded, 
the barrels are closed &p against the breech-plate C, and are 
locked in position ready for firing by a locking lever D, which 
turns w an axis D', and retains the barrels by catching over 
projections E in the barrel block. A button D® at the epecene 
end of the lever can be depressed by the thumb for releasing the 
barrels, The barrels descend by their own weight, and in falling 
operate an extractor plate R, which throws out the empty cartridge 
cases, This is accomplished by a lever S, which lies in a recess in 
the barrel block, so that as the barrels turn downward, the lever 8 
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turns with them, until it comes against @ sma)! pin standing up 
jrom a spring T, when its movement being arrested, the extractor 
p'ate B is moved out and is afterwards drawn back by the 
eoiled spring U, ready for a fresh suppl 
the strikers by which the eart are 


= H and ° ww 


revolving 

which engages eee ee ares 
the lower end of the axis K is a ratchet wheel L, to which a step- 
by-step motion is given by the pulling of the 
which @ lever and pawl. Each time the trigger is 

the axis K is turned one step, and one of the strikers drawn back 


are is 
into gear with the roller shaft mechanism, which when the ca’ 


Fig.?. 





strip K and transferred by carbonised paper to the continuous 
strip M, and also written directly upon the side of the strip M 
through the hole N at which it appears. The tu: of the handle 
pays out part of the strip K to be torn off an m to the 
alan and o = rt of the strip M on a a the —— 
out 0! t. 4 or receiving coins drop} roug’ e 
slits. (April 16, 1880). 


1571. Window Sashes and Sash Frames: R. T. 
Th London. {[8d. 6 Figs.)}—Relates to improve- 
ments in window sashes such as move up and down, and also 
swing like a toilet mirror, and consists (1) in hinging the sides of 
the grooves wherein the sashes slide so that they can be turned 
back; (2) in the parting beads so that they may be 
moved out of the way by recessing the pulley stile and fitting into 
the recesses ne with thin pieces of wood placed above them. 
The object of these springs and the thin pieces of wood is that 
when the parting 8 are not required to be moved out of the 











the springs force up the pieces of wood to the 
pulley stile, of which they then form an even part. 





Fig4 








in the sleeve 10 which are too small for illustration in the general 
view. At this moment, and before the carriage has quite com- 
pleted its outward run, the other stud v on disc s comes in contact 
with the u arm of lever h, and releases its lower end from the 
notch g of bolt b, and the latter is moved by its spring to the right, 
and disconnects, by the lever /, the pinion r from the shaft p. The 
dise s is then revolved in the opposite direction by the spiral 
spring on its axis, the stud u releases the upper end of the arm z, 
and the hooks fall by their own n gravity. petging the various parts 
to their o positions, specifica’ further describes 
another od of imparting rising and falling motion to the 


hooks, and an arrangement to adjust the positions of the hooks to 
-fro motion. 


t 
the yarm when the yarn guides have a gradual to-and-f. 
(April 16,1880), 
1575. Motive Power es, &c.: A. H. Hear- 
Roches U.S.A. [6d. 7 Figs.)}—Relates especially 
to oscilla air, &. 


’ 

cylinder engines for steam, compre: 
One of the trunnions / is w, and contains passages Ah com- 
municating with the ports of the cylinder a (see Fig. 1), and also 
with the ports i 4, whieh latter communicate with ports & & in the 
chambers // of the bearing g. In the lower part of g is a second 
opening into which is fitted a hollow valve, one end of which 
communicates with an inlet pipe, the other with an exhaust 
pipe, The valve has a partition across it, and also openings so 











adjusted in relation to corresponding openings in the chambers 
i, that they admit and distribute the steam alternately to each 
end of the eylinder and to the exhaust pipe. one opening being 
made on each side of the tion. When the vaive is made to 
oscillate, by the action of levers the steam is alternately admitted 
and exhausted to and from the ends of the cylinder. Fig, 3 shows 





When yo yey beads are required to be moved out of the way 
for the sash to turn, these thin pieces of wood are p d down 
and the mova! rts of the bead on them to the 
y stile. Parts of the inner lining of the sash frame 
are jointed, and can be tarned up out of the way of the sashes 
when required. (8) To that ion of the sash frame known as 
the stile is fixed a bea: with radiating centres which are 
require to be cleaned. In the 
pian of one side of window frame 
ition, and Fig. 2 a section 
hinged part, d the inside 
ETA the parting bead, d the 
6, 1880). 

4. Apparatus for Preven “Double” in 
Spinning: A. M. London. (C P. Maillard, Paris.) 
(Is. 6 Figs.)—Is to prevent adjacent yarns in mules from twisting 
together forming “double.” The double is broken down by 
hooked arms carried on a rock shaft which has further an endw'se 
motion. and effects the severance’of the yarns immediately before 
the backing off of the spindles. Fig. 1 is a front elevation of the 
apparatus, and Figs. 2 and 3 chow it at rest and in motion 

ively. mechanism is actua 
t, and is thrown into gear by an inclined tappet 
carriage, which as the runs in first acts on the hook 
bar, 80 as to move the hooks laterally, and then throws 


has run out again nearly to the end of its course, first throws the 
hooks up, then allows them to be moved late: in the opposite 
direction, and then lets them fall hooks in their 





i 








arrang t ; a is a conical valve at the end of pipe d, and c 
a larger conical valve, fis the inlet pipe, Two passages are made 
in the seat or bearing, one of which is shown in dotted lines at i, 
each communicating with the cylinder and corresponding passages; 
a and cin the valves are so adjusted that, when the pipe /is in 
communication with one end of the cylinder, the exhaust pipe / 
communicates with the other end, (April 17, 1880). 


1589. Working the Valvesof Engines: J. Robb, 
8' G ‘Ow. [6d. 4 Figs.]—The novelty 


Jun., Laurie > 
consists in a method of atta the valve connecting rod to the 
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actuated direct by the valve connecting rod. A cavity on the face 
of the slide is provided to take into the exhaust = any steam. 
which may its way into slots A A, and to aid in lessening the 
friction of the slide. To keep the slide and frame up to the faces of 
the cylinder, springs may be used in the ends of the studs between 
the nuts and the frame. In this way the inconveniences of the 
stuffing-box are to be obviated. (April 17, 1880.) 


1595. Curry-Combs: J.Imray, London. (Madame 
Engstrém, Paris) [4d. 6 Figs.)—The invention consists in securing 
the blades of curry-combs by bolts passing through them and 
through holes in the framing, so that any blade can be removed on 
slacking the nuts on the bolts. The illustration shows the arrange- 





A Se 


beg 


ment. The blades // are secured to stiffening plates / by the bolts 
h. Between the plates are tubes g, which serve as distance pieces. 
The blades instead of having holes through them have notches, so 
that by slackening the nut ¢ any one can be removed without 
withdrawing the bolt A. (April 19, 1880). 


1598.* Furnaces and Chimneys of Boilers: N. 
Clayton ana J. Shuttleworth, Lincoln. (2¢.)—Consists 
of a spark arrester formed by a flue, which commences in the 
smokebox slightly above the tubes on one side, and continues 
round until it enters the chimney, To the two inner sides of this 
flue are attached intercepting plates which are pl at an angle, 
and extend horizontally across the flue to intercept the sparks as 
the circular current passes to the outer air. A damper is provided 
so that the gases may be diverted through the fiue or delivered 
direct to the chimney. (April 19, 1880. Void,| the patentees having 
téon) 





oy 


lected to file a specif 





1600.* Brush Sertag Machines: H. J. saddan, 
London. (5. 8. Mutton, Toronto, Canada). [2d,}—The improve 
machine is designed for boring brush blocks with the required 
number of holes at their proper angles in from one to three opera- 
tions. The carrier plate of the machine is driven by a single 
crank instead of by two, as is usually done; (2) an adjustable table 
is provided with attach ts for holding the block, and set screws 
for changing its movable parts; (3) the machine has a sliding 
frame which in combination with the adjustable table, &c., form 
the feeding apparatus, the action of which is regulated by the 
operator, (April 19, 1880). 

1601. Life-Saving Rafts: H. J. Haddan, London. 
(M. Beasly, Philadelphia, U.S.A.) [6d. 8 Figs.}—The rafts are 
formed with hollow metallic rectangular floats A having their 
ends bevelled on the underside and united with hinges B, so that 
they may be folded together when stowed away, and spread out 








flat when in use. A guard H is hinged so as to fold parallel with 
the floats when stcred, and to open out to enclose the floats, and 
act as supports for the thwarts, seats, and rowlocks. In some of the 
floats are chambers provided with a stopper D for containing pro- 
visions, (April 19, 1880). 


1602.* Su: Tarpaulins of Railway Trucks, 
&c.: O. Jones, London.  [2d.)]—Consists ef movable 
supports pivotted to either side of the truck, and connected 
by @ crossbar passing above the goods. Means are pro- 
vided for removing the apparatus during loading. (April 19, 1880). 


1604. Railway Brakes: C. T. Hulett, Maesteg, 
Glamorgan. [\s. 12 Figs.}—The brakes are constructed in such 
& manner that the brake power is upon any concussion or running 
together of the wagons, automatically furnished by the buffers, the 
action of the buffers and working of the brakes being if required 
controlled by mechanism, actuated by a hand lever placed at the 
side or end of a wagon in a position similar to that of the hand 
brakes now in ase. The diagram represents a wagon fitted with 


























the improved brake in which the spring buffers 17, by a system of 
levers, as shown, force, when compressed, the brake blocks 15 
against the wagon wheels 18, the elongated slots in the rods 10 
enabling one buffer of the wagon to act alone without at the same 
time compressing the other. Various modifications are described 
in which the same principle is adapted to railway carriages of 
different forms. (April 19, 1880). 


1606.* Coating Iron with Zinc or Tin: W. R. 
Lake, London. (J. B. Jones and H. W. Shepard, Brooklyn, and 
R. Seaman, New York, U.S.A. [4d.}—The process includes (1) a 
neutralising bath, (2) a flux bath, and (3) a special alloy of zinc, 
tin, lead, and nickel, The sheets after the removal of the scale 
are put into a bath or solution of chlorides and metallic oxides to 
decompose the ferric salts and neutralise the free acid contained in 
the pores of the iron after the pickling process. The bath contains 
water with one or two per cent. of any fusible metallic or organic 
chloride, such as methyl, ethylamine, ammonium, or zinc chloride, 
and also with a quantity of the surface dross of the metal intended 
to be used in the metal bath. The second or flux bath, into which 
the sheets are put undried, consists of equal volumes of water and 
of any chlorides of the organic or metallic bases whose salts are 
fusible at the temperature of the metal bath; or the bath may be 

in the proportion of water, 1 gallon; sal ammoniac, 2 Ib. ; 
Solution of zine chloride, 1 gallon. The surface of this bath 


should be covered with a fusible substance capable of combining 


Suaroved alloy consists by preference of nickel 3 oz. to 6 oz. melted 
with lead 3 lb. to 6 Ib., and afterwards again with lead 941b. 
to 98 Ib., zinc 50 Ib. to 70 Ib., tin 29 1b. The use of the two baths 
insures a perfect chemical union between the iron and coating 
metal with the use of a drying chamber and free muriatic acid, 
(April 19, 1880). 


1607. Vel &c.: W. So , Reading 
Berks. [Is. 21 Vige} Relates (i) to frames mat ‘shall be strong 
and light and shall permit the rider to mount and dismount from 


the rear part of the vehicle, and when mounted to sit in an upright 
position as on a bicycle. The illustration shows the general 
a ent of the machine, and the construction of the frames, 
each of which consists of a bar a trussed below, and intersected b 

a central vertical bar 6. (2) To a novel form of bearing, in whic 

a taper sleeve fixed to the shaft runs ina taper bush, and can be 
adjusted for wear by lock nuts. These bea) are fixed to the 
frame as shown in the illustration. (3) To a differential motion 
whereby the relative speeds of the treadle and driving shafts may 
be varied by the interposition of “‘ back gear,” or by means of two 
sets of chain wheels, either of which can be thrown into gear by a 
clutch, (4) To the use of elliptical chain wheels, whereby the diffi- 








culty of the dead points of the cranks is lessened. 5) To a form of 
steering gear, which when it turns the guiding either way 
releases one or other of dri wheels from the clutch that 
connects it to the shaft. (6) To a brake a us in which the 
brake is applied by a screw at the end of a within the tubular 
steering shaft. (7) To a method of 

the illustration. (8) To means for reducing the width of the 
machine by making the wheels with long 

take hold of the shaft only at one end, but whic pus! 
completely on to it. (9) Toa bearing containing a double row of 
rollers, one row outside the other. (10) To a plan of disconnect- 
ing either driving wheel at the will of the rider. (April 19, 1880). 


1609.* qt ge Fibres 
Plants: G. Vian, P; (4d.]—Has ref toap 
heating textile plants, and consists in exposing them soon after 


being cut to heat by enclosing them in a vessel into which steam, 
or hot air or gases are admitted, whereby the exterior cortical 
parts with the fibres become easily separable from the central 
parts, and can be drawn off in the of bands, whereby the 
parallelism of the fibres is not destroy (April 20, 1880). 


1610.* Boots, Shoes, &c.: H. B. Fox, Oxton, 
. [2d.]—The linings of boots and shoes and the soles 
of cricketing shoes, are to be made of material like floorcloth, pre- 
ferably of cork composition, (April 20, 1880). 

1612. Locks, Handles, &c.: W. Harrison, Shef- 
field. [6d. 8 to —This invention consists (1) in elongating 
the followers of locks, so that they extend through, or nearly 
through, the door a' to which they are attached whether they be 
made in one or more pieces, and (2)in the method of constructing 


il FA 








We 


and fixing the handles or knobs. In the illustration a is the lock, and 
b the elongated follower through which a square spindle or cotter 
passes. The internally screwed parte of the follower receives 
the screw / fixed to the handle or knob g. The spindle passes 
through the knobs, and cotter are inserted in the ends as 
shown, the hole in each knob being covered by the screwed 
plug. (April 20, 1880), 


1615.* Trea’ Mineral Hydrocarburets: E. P. 
Alexander, London. (JL. L. Lancelot, Paris). (2d.}—A new 
product, useful for all purposes to which grease is applicable, is 
obtained by mixing caustic potash with any hydrocarburet, and 
distilling the mass at a temperature of 302 deg. Fahr., in order to 
drive off the naphtha. When the disengaged vapours no longer 
possess any odour, and have lost the caustic p rty imparted by 
the potash, the operation is finished. (April 20, 1880). 


1616. Bird es, &c.: J. Davies, Birmingham. 
jo Paneer g ird cages, meat safes, &c., in telescopic 
ivisions or parts, so that they close one within the other, forms 


the novel feature of this invention, the object being to make jthem 
occupy less space in king. The cages are made in several 
telescopic divisions, and when suspended their weight is sufficient to 
extend them to their full limit, (April 20, 1880, 


). 

1617. Floors, Ceilings, &c.: G. Howard, London. 
6d. 12 Figs. peueintes to the extended application of a method 
eseribed in Specification 4810 of 1879, by which the swelling and 

contraction of parquet flooring is ided for. (1) For smali 
apartments a flooring board is placed across and secured to the 
joists from wall to wall, so as to divide the floor into two equal 
parts. The remainderof the floor is covered by two slabs of boards, 
which are connected together by dog nails on the underside. These 
slabs are sufficiently long to reach across the width of the apart- 
ment, but not of sufficient breadth to touch the walls, and are made 
fast to the central board by dog nails. preference the two 
contact edges are rebated and the dog nails fixed in the groove thus 
formed, which is afterwards filled with a strip flush with the upper 
surface of the floor. This will have its edges covered by the 
Sey enka chaos ot rgeropccnants Soe ube vl 
any gap. > In rs apartments 

be between lying 


ex, 
guides 
necessary, intervening the lines of the slabs and | 





some 6 ft.or more apart, such guides being shown in enlarged view 
strips of iron lying within the grooves cut in 
compocinn ee to 


in Figs 1. and 2; dd are 
the end edges of the slab 6, and secured 


being 





with chlorine in a heated condition such as naphthaline oil. The 





boards 
the joists A by nails, &c. in 
the iron strips and the joists, of the slabs are rebated 


collars 
edges 


f jas a fiddle drill is driven .by 


below the grooves to provide the 

is Sen oie tangs 
C) 

provide for their 

the end board 


ring through 


requisite clearance for sliding ta 

ling place wil be necessary ion endive 
, 

= oe ee to the underside of 

. erlying any 

and providing a support tor the 


F 


occur- 
filling 























iece. . 3 and 4 represent such an arr ent. (3) For penel- 
Tne stunt slabs are fitted into soamaaie tedien ta Paes a 
a——- oe 4 leave bed ee ae or pers laterally. 
And spaces form , Stiles wil tes 
are fitted around the panels, (April 20, 1880). or 
618. Driving M 
Lak 


Ww. R. Sanee: 
U.8.A.) [6d. 
with a 


e, London. (C. L. French, B , New York, 
2 Figs.)—The invention consists in the combination 

sewing machine of a hand rod connected to the driving 
mechanism, and provided above the table with a handle, As seen 











in the illustration, the pulley & is driven by the handle and cord 

stashed to tha Syeienl bea domnens peraiing 0 yor 
a 6 flyw: y_@ connexion o; one wa t 
consisting preferably of spherical rollers N inserted in no 
with inclined faces. The usual treadle arrangement is retained. 
(April 20, 1880). 


1619. Manufacture 4 Porte protect J, Dunn, 


-Tyne. the uw 
raised flock papers at 60 or 70 per cent: less cost heretofore, 
and to obtain a sharper, cleaner, and finer outline, p: Baw- 
dust is applied in lieu of the flock or wool at present used. 
Pige M  u (which must be strong and well 
a or adhesive colour known as flocking size and 
— 8 po Sgereccny ty oy en ee or dusted over the sticky 
surface. treated is placed on an o rin’ 
table, and the Bidek (with the is eut in rll ts dipped ran 
the flocking size, and app to the paper, ent pressure 
paper is then moved forward to a drum, and the prepared 
thrown loosely on the printed part, the paper is lifted by the 
edges, ani the loose dust shaken off. When the whole piece of 
paper is nearly dry, the process is repeated after time until 
the requisite height or thickness of the pattern is obtained. Paper 
thus treated is called patent “lignus fibra paper hangings.” 


(April 20, 1880), 

1620.* Cans for Powder, &c.: A. M. Clark, 
London. (J. 8. Taylor, San . U.S.A.) [2d.]}—The cans 
are fitted with a supplemental chamber in which there is a slide 
and sieve, The slide is fitted on. the cover, and is wide enough to 
close an aperture communica‘ with the can. When desired to 
use the contents, the slide is wn out, and the can turned upside 
down to fill the chamber, and the slide then pushed in again. The 
material may then be sifted out through the sieve in the regulated 
quantity the chamber contains. (. 20, 1880), 

1621. Railway Carriage Couplings: C. Lord, 
Hun (ed. 8 ao to Se with bred ordinary 
screw coupling ca to cou together 

=r ot, Instead of the 


without the attendant going between 


pow ged a few links are used conmected to the end of the draw-bar, 
when in use hooked on to the draw-bar of the next carriage. 





1 


The outer end link of th 


& 











ENGINEERING. 


[Nov. 26, 8880. 








to be passed over the point of the draw-bar hook of the next 


ehicle. is tened by a nut working on 4 screw- 
ouaganet =~ = water she action of spur and bevel 
actuated by « cross-shaft, inating in handwheels at 


tither side of the In the illustration H H are the rack 
rods, N the cam shaft, 0, D, E, and G means for tightening the 
draw-bar B. (April 20, 1880). 


wy Apparatus: F. R. Ellis, Liver- 
aun 6d. 3 Figs.|—Relates to a novel construction of rever- 
sible ioubie friction hoist. In the Mlustration two spur wheels a 
and 5 are geared together, either of them being driven by the 
main dri shaft which is kept continuously runving. They 
are with friction drums c and d, either of which may be 
made to gear with friction wheel ¢ fixed to shaft g. One end 
of ¢ runs in a bearing formed in an eccentric /, operated bya lever 





double purchase barrel 

gear by a clutch in the usual manner; camseen ee ropes or 
chains connecting the load with the barrel g. A brake is provided 
80 that when ¢ is out of gear, the load may be safely suspended. 


(April 20, 1880). 
. Tanning and Hides and Skins. 
seas. (P. Lacroix and N. Beller. 


&eo.: J. lohmson, London. 

Paris.) J: Soe which cannot be tanned at present without 
being dyed are to be treated according to this invention by a 
substance derived from the bark, rind, or roots of the pomegranate 
tree or fruit. Paper may also be protected from the attacks of 
worms by the same means. (April 20, 1880), 

1625. Entrenching Tools: G. U. Prior, Bath. 
(6d. 9% Figs.)}—The improved tool is composed of three independent 
parts, viz., a handle, a combined pick and axe, and a spade. The 
pick is fixed to the handle in the usual way when required, and 


ee 











the shovel blade has a stud upon it which screws into a gun-metal 
socket in the handle, The illustration shows the forms of the 
parts, which can be carried separately on the march, and the form 
they assume when all combined, (April 21, 1880). 


1627." Fuel: L. Konow, Norway. (2¢)— 
Patent fuel made from a mixture of coal and such materials as 
peat or sawdust, (April 21, 1880). 


1628." Pa’ Streets and Roads: W. A. Blake, 
L Pa bed of the road is formed of concrete; upon 
this are laid iron cellular frames, and into each cell is put a cube 
or block of iron, wood, stone, or asphalte, (April 21, 1880). 


1 tus for the get ey $f Smoke : 
. Gurney, Headin Leeds. 8, e fuel is 
a in a retort, similar to @ gas retort, under or within the 
boiler, and the issuing gas is mixed with air and also burnt under 














the boiler. In the illustration A is the retort, which when freshly 
charged is heated by coke burning on the firegrate below ; B is the 
gas ; C the air pipe open to the atmosphere or to a fan G; D 
tank for bye-products. (April 21, 1880). 


1633. Furnaces of 8S Bollers: C. Pieper, 
Berlin. (4. Anaudt, Essen, Prussia.) [4d. 4 Figs.)—This 
invention consists in making a boiler flue or firebox of corrugated 

tes, arrap, a lining of firebricks in such a manner as to 
in contact with the projecting bends of the corrugations, The 























channels thereby formed are open towards the ash-pit and com- 
meee with the interior of the firebox, or partly with the latter 





the furnace or combustion place In the illustration c is the 
corrugated flue, i the firebrick and m the holes communi- 
cating with the interior of the furnace. (April 21, 1830). 


634. Tramways: J. Gowans, Edinb 


1 N.B. 
(6@ 15 Figs.)—The im) its consist in the f of the 
the ange oh 


-y ane Be the oo of an 
guard plates, or blocks, vided 
with projecting wing pieces, situated between the joints 0 


of the 


road material to prevent the wearing or rutting of the roadway, 
the said plates forming the = for the flanges of the wheels of 
the vehicle and being provided or not, as the case may be, with a 





lip to form a groove, In the illustration cis the solid-headed rail, 

the guard plate, / the lip. The invention has reference to 
5257 of 1879, and is capable of considerable variation of details. The 
guard plates may be cast in the form of blocks, with or without 
wings, either together or separate, and may be united to the rail 
by bolts, rivets, or filling pieces. The filling pieces may act as 
fishplates, or the guard plates may break joint with rail for the 
same purpose. (April 21, 1880). 

1635.* Dress Holders: F. E. Duckham, London. 
‘2d.}—Consists of a f)-shaped frame to the ends of which are 
jointed a pair of pping levers, termina in eccentrically 
curved jaws, which meet midway and grip the dress between 
them. The gripping face of the jaws is covered with india-rubber 
or leather. (April 21, 1880). 


1636.* Apparatus for Recei and Discharg- 
ing Water: J. Chidley, Cu orcestershire. 
(2d.)—Has ref: to a cylinder with a domed cover, and toa 
detached air vessel buoyed up by the water, but the meaning of 
the patentee is wholly obscure. (April 21, 18380), 


1637.* Producing Photogra, for Engravings, 
&c.: G. C. Bell, Brooklyn, U. (2d.]}—The invention 
ists in the thod of producing dotted or lined photographs 
for engravings and other illustrations from nature, without any 
drawings or sketches of the objects to be represented. The 
negative is produced in the ordinary manner and is then placed 
with a perforated metal or wire gauze screen in a photographic 
printing frame which is placed in front of a sensitised gelatine or 
other surface, upon which the positive is then eye and 
developed. The wire gauze screen by intercepting the light over 
a portion of the surface, forms lines or dots similar in effect to 
those on fine line engravings, without injury to the face of the 
pho’ ih. The photographs may also be made direct upon a 
sensi wood, metal, or stone surface, to facilitate the work of 
engravers. (April 21, 1880). 


1639.* Air Compressors and Cou 
way Brake Apparatus, &c.: E. Hunt, Glasgow. 
[2d¢.}—The ee ee relate more particularly to the motor 
cylinder by which the compressor pump is worked, the cylinder 
being directly connected tothe pamp without the intervention of a 
rotating shaft. A valve chambercommunicates by passages with 
each end of the cylinder, and the steam is admitted by a pipe in 
the centre jof the chamber and the exhaust pipe communicates 
with two annular passages, one near each end of the chamber. 
The valves are cylindrical] cups connected together each with holes 
so placed that when the valves are at one end of their stroke the 
holes communicate with the inlet holes at the end. The steam 
say yer tends to move the valve towards one end but is prevented 

y a catch which is released on the piston reaching the other end 
of its stroke. The invention also relates to an improved coupling 
for connecting flexible or other pipes, so that the ends of the pipes 
do not become open to the atmosphere when being coupled or 

pled tbpi at each end of a short intermediate 
coupling pipe has inside a cylindrical piece of rubber or leather, 
acting like a cup leather. Through this the end of the pipe is 
forced when coupling, and the internal pressure acting on it makes 
a tight joint. When the pipe is withdrawn a plag held within the 
mouthpiece follows the —s pipe so far within the cup leather 
as to close the opening. (April 21, 1880). 

1640.* Trap for the Apertures of Letter Boxes: 
T. Harby, Liverpool. (24.)—Consists ofa kind of trap sus- 
pended within the aperture, and so formed that when a letter or 
other article is placed in the aperture it is received in the trap, 
which is at the same time pushed back, and deposits the article in 
the receptacle. (April 21, 1880). 

and Recording 


1641.* obgwaratee for Indicat 

5) Direction of Rotation: B. Tower, 
B th, Kent. ([2d.]—To the revolving shaft is con- 
nected a screwed spindle which lies across the face of a disc driven 
by clockwork or otherwise at a given speed. On the spindle a 
wheel is fitted as a nut, which bears against the surface of said disc, 
and moves from or towards its centre according as the speed of the 
spindle is greater or less, until its position is so far from the centre 
of the dise that its angular velocity is equal to that of the spindle, 
and on one side or other of the centre according to the direction of 
the spindle’s rotation. The wheel is connected to an index which 
indicates (and may record on a moving surface) the direction and 
speed of the shaft. A drum may be substituted for the disc. 
(April 21, 1880), 
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1642.+ Garden Seats: M. H. Skinner, Cranbrook, 
Kent. ([2¢.)—The footboard of the seat and a board forming the 
lower portion of its back are both so connected to the framing by 
hinges or jointed links as to be capable of being raised over the 
seat and form a covering to it. The footboard laps over the top 
edge of the backboard, and may be constructed with a projecting 
ledge to cover the joint formed by the meeting edges of the two 
parts. (April 21, 1880). 


1643. Locks and Latches: J. Kaye, Kirks 
Leeds. (6d. 20 Figs.}—The first part of this invention consists 
in the construction of a striking plate for a door latch, with a slid. 
ing piece that can be protruded as the door shrinks, se that as the 
space between the door and the stile is increased, the sliding piece 
can, by means of a screw. be made to project more or less beyond 
the face of the striking plate. In some cases the sliding piece is 
made with an antifriction roller a as shown in Fig. 1; 5 is the 
sliding = B the adjusting screw, D the door, and d the latch 
bolt. second part relates to a latch, the catch of which is 
withdrawn by the pull or push of a transversely sliding stem, to 
which handles are [einted. This arrangement is shown by Figs. 2 
and 3. improvements refer to latch locks described in Patent 
4873, of 1877. C C' are the handles jointed above to brackets cc!, and 
below to the —s stem E, so that on pulling handle ©, or push- 
ing Ct, the catch F of the lock is withdrawn, and the door pushed 
or pulled open. The third part is for a latch lock which is opened 
by the thrust of a key through a hole in a sliding plate, w hole 





is not presented for the passage of the key until the key has been 
ouned ' within the lock. The sliding plate may have tumblers like 





the bolt of a lock. The key is inserted and partly turned until the 
—_ is moved to the position in which the key is free to be 
pushed forward. When the key is withdrawn, the sliding plate is 





turned back to its normal position, and covers the keyhole inter- 
nally so that the insertion of lock-picking instruments is prevented. 
The fourth part of the invention consists of a sliding spring bolt 
and a hinged piece mounted in a stri late, and pressed by a 
spring 80 as to engage in a hollow in thee 

when it is pressed back by the protrusion of the sliding bolt. 
hinge piece is similar in form to that shown at F, Fig. 3, but instead 
of being jointed in the lock, it is pivotted to the striking plate. 
(April 21, 1880), 


Automatic A tus for Fastening 
Doors, Windows, &c.: J. C. Callot, Paris. [(2d¢)]—De- 
signed to replace the ordinary “safety” chains. Inside the door 
a T or other suitably shaped button is fixed, and opposite to it on 
the door case is a slotted swinging bar. The bar is placed against 
the door, the button on which passes through an enlargement of 
the slot. When the door is opened it pushes with it the bar, along 
whose slot the stem of the button travels until arrested by the end 
oa, when further opening of the door is prevented. (April 21, 
). 


1647.* Fo Pictures, Designs, &c., on Glass 
&c.: A. shia Londen (2d.]—The glass surface is coated 
with a substance rendered insoluble by the action of light such as 
the ordinary sensitised gelatine, and on it is placed a negative or 
cliche of the picture to be produced. It is then exposed to light, and 
the picture | thus —— on the film, is then developed, this 
being effected when gelatine is used, by washing away with warm 
water the parts of the film which have been protected from the 
light, | the picture on the glass. The picture may then be 
coloured. hen dry the glass is coated with paint or backed up 
with gilt, &c.,so as to show u 
uncoated side of the glass. 
21, 1880). 


1648.* Cigar and Cigarette Holders: J. W. 
Jennes and J. Schopper, Vienna. [2d.]—Paper is dipped 
in or smeared with gum, and wound round itself until sufficiently 
stiff to form a holder, which may be straight or conical, or turned 
up atone end. A mouth stem is inserted into one end and secured 
by being wound upon by the paper during the construction of the 
holder. The holder is then dried, and its outside may be coloured 
or otherwise ornamented. (April 21, 1880). 


1649. Electric Lighting Apparat &c.: W. R. 
e, London. (H. S. Mazrim, Brooklyn, New York, U.S.A.) 

(8d. 12 Figs,}—Relates (1) to a sensitive electric regulator having 
the mechanism above the luminous focus, and in which “all 
friction is removed from the regulating device by suspending the 
working parts upon springs, which at the same time support the 
upper carbon and its feecing m: sm free from contact with 
all other parts of the lamp, and serve as frictionless conductors of 
the current to the carbon holder.” The upper carbon holder is at 
the end of a vertical rack, guided in the movable core of a sole- 
noid or axial magnet, and —— by the teeth of a pinion, which 
forms one of a train of wheels mounted upon a non magnetic 
extension of the core of the solenoid, and consequently capable of 
@ vertical oscillating motion by which the fingers of a coarse 
ratchet wheel in the train may be brought into or out of contact 
with a fixed detent on the lamp case. The core, together with the 
train of wheels and the rack, is suspended by two fixed and one 


the picture when viewed from the 
odifications are referred to. (April 





adjustable springs, and is raised and lowered within certain fixed 
limits as the strength of the current circulating in the solenoid 
increases or diminishes. When the carbons burn apart the core 
gradually sinks until the ratchet wheel is clear of the detent. and 
then the wheels slowly revolve and allow the rack to ran down 
until the increased current raises the core and stops the whee!- 
work. In the illustration M is the carbon holder, with a ball-and- 
socket attachment to the rack rod, The double spring T, fixed at 
either end to the case, supports the core D, as does also the spiral 
I, which can be adju by the screws J and K. G is the fixed 





stop, and F the ratchet wheel affixed to anarm carried on the sol.- 
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noid core. L‘is an arm for locking the lamp. The globe for pro- 
tecting the carbons is carried from the lower ends of the rods dd, 
which are telescopic to allow of it being easily lowered. The 
invention relates (2) to an incandescent lamp, and refers (a) to the 
method of attaching the carbons, (0) to the formation of the vacuum, 
(© to the sealing of the globe. e carbons and the platinum 
supports have enlarged flattened ends, and are fixed together by 
platinum screws and soft carbon washers, placed at each side of 
the hard carbon burner. In forming the vacuum, the air is first 
exhausted from the globe by a pump, and an atmosphere of hydro- 
carbon admitted to replace it. This vapour is then exhausted, and 
another supply admitted until nearly every trace of oxygen is 
removed, and nothing left but a t residuum of hydrocarbon 
vapour which will be precipitated on the hottest part of the burner, 
when the latter is in operation. The method of sealing is illus- 
trated in Fig. 2, where A is the globe, B the incandescent carbon 
conductor, C C platinum supports, F plaster-of-paris, G shellac 
or copal, H vulcanite base, I a metallic core. (3) To an 
apparatus and a process for carbonising carb b es 
for making the conductors of incandescent lamps, by exposing the 
same to a high temperature in the presence of hydrocarbon gas or 
vapour. (April 21, 1880). 





1650. Machinery for Manufact' Buckets, 
s, &c.: R.R. Gray, Liverpool. [6d. 7 Figs.]—Consists 
(1) in the use of apparatus for making conical or cylindrical bodies 


for cans, buckets, &c., of tinned iron or other sheet metal, and 
(2) method of fixing the ends, and the apparatus for folding over 
and flattening the upturned flanges or edges of the metal. The 
following describes the manufacture of a 28-Ib. lard tin or bucket 
according to the invention. The sheet metal body is first stamped 
out in three pieces, and has its edges turned up in the usual 
edging machine. It is then placed with its edges interlocking on a 
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bedplate A with grooves for joints made to suit. The arm OC is 
pivotted at B and carries a pressing roller D, > b 

screws ¢. The arm also carries small flanged rollers E, F, 
G,H. Asthe arm C is brought forward and back over the bed- 
plate A (by means of handle a) the roller D presses the seams 
tight, and roller E presses the edge over. liers F and G 
continue the operation till the edge is turned round in hook form 
ready for wiring. Roller H presses against the underside of plate 
A and —— the arm C to its work, When a number of flat plates 
are formed in this manner the edging rollers are removed and 
another roller substituted for rolling down the hooked edge over 
the wire which is inserted. The plates are then rolled to conical 
form. the two edges united, and the cone placed on a hollow mandrel 
A, Fig. 2, where it is held firmly by the clamps D, which are 
operated by handles Band acam ring OC. Gis a carriage sliding 
in H; La wheel on frame J, pivotted at J'J', so that it can be 
turned on a vertical axis by a handle. When the ca: is 
drawn forward the wheel I comes in contact with the can on the 
mandrel, and as the mandrel revolves, the edge is turned down 
over the edge of the bottom. The operation is completed by a wheel 
K running on arm L; another wheel M on lever N, and a fourth 
wheel not shown in our illustration. The object of these wheels is 
to lay flat, press tight, and smooth the work done by the previous 
wheels. (April 22, 1880). 


1651. Machinery for Raising and Distributing 
Corn, Sand, &c.: E. Edwards, London. (Van Riet- 
schoten and Howwens, Rotterdam.) (8d. 5 Figs.|—Is for raising 
grain, &c., from the holds of ships and distributing it into sacks, 
trucks, &c. The illustration shows the simplest form of the appa- 
ratus; ais a barge with a central crane-post carrying a jib, which 
also forms a shoot. From the end of the jib depends a travelling 
chain of buckets into the ship's hold worked by suitable 
mechanism from an engine. The bucket frame is telescopic and 
can be lengthened or shortened by the chain 6 wound on a barrel 























in the barge, The specification describes and illustrates two 
modifications in which the apparatus is fixed on a ie on the 
dock side, and delivers into a railway wagon; and also a plan 
whereby an sopaney belneed jib crane can be fitted with a 

of buckets and a shoot. The inventor claims the frame pivotted 
upon the central post and ha at its outer end the travelling 
buckets, and also the driving pulleys, chains, and belts as shown, 


and travelling scrapers for clearing the shoot and methods for 
adjusting the frame and the chain of buckets, (April 22, 1880). 
1653.* Gas and 
Not (2d. 
and gas or other 


Air Engines: C. G. Beechey 
Use is made of the compression of air 
ive gases in a compressor, whence the 

gases are conveyed into a receiver, preferably a jacket round the 
combustion end of the cylinder, in wi they are warmed by 
the waste heat, previous to being admitted into the explosion 
cylinder. The gases are admitted to this cylinder bya slide valve 
on the back of which is a plate carrying a small chamber with a 
gas burner which is supplied for the ignition of the gases in the 
cylinder with either compressed gas alone, or with the compressed 
gas and air taken from the receiver, or from an independent 
ump. The above-mentioned slide valve is provided with a ED port 
y which the combustion cylinder is put into communication with 


the receiver, means being provided whereby, upon the port leading | y 


into the receiver being closed, the passage leadiog into the 
cylinder is made to communicate with the burner at the back of 
the valve. The burner is relighted by means of a small gas jet 
underneath the slide valve. If desired two burners may be carried 
in the slide, one on each side of the D port. In order to govern 
the engine, the exhaust valve is automatically closed at any part of 
the return stroke by a governor, by which means more or less of 
the waste products are compressed, and more or less room left 
for the explosive mixture for the next stroke. The compression 
pump, which may be indepen¢ent, or may consist of the front end 
of the explosion cylinder, is furnished with an ordinary inlet and 
outlet clack, the former arranged to admit air and gas in proper 
proportion, space equal to about one-third the capacity of the 
pump being left between the piston and the outlet valve, so 
that the gases may be compressed, and may expand 
according to the amount allowed to escape into receiver. 
The amount of explosive mixture admitted into the explosion 
cylinder is thus regulated by the closing of the exhaust valve, also 
the amount pumped into the receiver is regulated by the t 
allowed to escape from it, andthe amount drawn into the pump 
depends upon the amount expelled from it. The engine may also 
be governed by automatically closing the suction valve of the com- 
pression pump at any part of the suction stroke. (April 22, 1880). 


1654.* Spinning: J. Camm, Burnley, Lanc.—Is an 
pe Bra on a ring and traveller frame, and consists in the 
addition of a “centrifugal presser” to the same, carried on a stem 
revolving in a recess between the flanges of two concentric parts 
of the ring. (April 22, 1880). 

1663.* Sete Latins Atmospheric Engines: W. 

A ood, Manfield, Yorks. (6d.]—The invention is 
stated to be applicable for locomotive or stati nes. The 
— y consists of a pair of slide valve cylinders, crosshead crank 

&e., an air chest, and what is termed ‘“‘a lever screw com- 
pressing multa double-acting atmospheric slide valve pump,” but 
no drawings are filed, and it cannot, from the description, be 
clearly understood what is intended by this part of the apparatus, 
and as it appears to form a leading feature of the invention, the 
operation of the engine itself cannot be defined. This is a very 
lengthy provisional ificati luding as follows: “The 
engine is perfectly and. entirely self-acting, creating its own power 
without any other agency, except the pressure of the atmosphere 
which the construction and arrangement of the engine converts 
into a substantial active power which is limited only to the 
strength of material, and supplies a continuous source of power by 
its action. The utility of the self-acting atmospheric engine will 
effect a saving of considerably over one hundred and twenty 
million pounds per annum in the United Kingdom of Great Britain 
and Ireland in fuel, labour, and materials.” (April 22, 1880), 


1664.* Dress Suspenders: E. L. Parker, Birming- 
ham, and J. Luckock, Harbo Staffordshire. 
(2d.]}—Consists of a device to readily fasten and unfasten dress 
suspenders of the kind in which two curved jointed arms are used, 
the unjointed ends ha discs between which the dress is gripped 
when the arms are cl In each arm near the joint is a cross 
pin, on the projecting end of one being jointed a plate in a slot in 
which the end of the other . The plate be turned 
across the arms, the pin in the slot travels therein, itting the 
arms to open, and dress bei then introdu: between the 
discs, the arms are closed. The plate being then turned parallel 
to the arms, the arms are fixed in their closed position, the slot in 
the plate being slightly curved so as to lock them tightly. (April 22, 
1880). : 


1665.* Protractors, &c.: H. Johnson, West 
Bromwich. ([2d.)—The invention is designed to prevent or 
correct the errors to which protractors marked on mining and 
other plans are liable in consequence of changes in the magnetic 
meridian. The frame of the protractor is double, one part being 
within the other, and the uniform space between them is filled by 
a thin metal plate having a series of perforations on the same 
radius as the divisions of the protractor. To use the instrument, 
it is placed on the plan, and carmine or other pigment is applied 
bya stencilling brush, thus producing the series of divisions in the 
perforated plate. When by change in the magnetic meridian the 
position of the marked protractor or fac-simile on the plan requires 
correction, the carmine is bleached by a bleaching solution, which 
is then removed and the plan washed and dried. ‘The protractor 
being then applied to the plan with a change in the direction of 
its zero line, a marked protractor is again produced by stencilling, 
the correction being made from time to time as required. The 
protractor may be made in one piece of ordinary form, there being 
round the graduated edge a groove, in the bottom of which the 
necessary stencilling perforations are made. (April 22, 1880). 


1666.* Re uction of Characters, Designs, 
&c.: J.H. Johnson, London. (i. X. Frey, Paris.) (4d.J— 
Consists (1) in impr ts in the preparation of chromographic 
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rails are held in cast-iron chairs in the form of hollow 
peng oy parr ide of oa sak commecune ding 

way, part on le to 
@ stone sett, which are laid close up to the rail between 
A rib may be formed on one inner side of pen oat 
support the upper table of the rail and a as 


je to support a subsidiary rail forming at its to 
the Neoveen it and the main rail forming 4 roove 
w flanges. rail is wedged between these 
with a rib ente: and bearing on the under an 


sides of the upper and lower tables of the main rail, screws 
venting their se on, or wedges between these two rails 
be used. Another modification of su rails is described 
having horizontal flanges screwed together, - (April 22, 1830). 


1668.* Ornamental Pile Fabrics: J. Orr and 

A lasgow. [2d.}—The invention is designed to 
obviate the waste of gold, silver, or “ bullion” thread which occurs 
in the modes hitherto employed in introducing such threads into 
ornamental woven fabrics. metallic is are presented 


design by being introduced during the first weaving of Axmin: 
fur material or chenille, Such material or Shoniiie is af 
used in a manner well understood in wea the 
canes fabric, either in the single or reversible styles, 
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1669. Boilers and Condensers, &c.: W. R. Lake, 
London. (E£. J. Moliera and J, C. Cebrian, San Francisco, U.S.A.) 
= 4 Figs.)—Is more especially intended as a boiler and a con- 

lenser for use in connexion with motor engines actuated by 
ammonia or other vapour, and also as a boiler to utilise the heat 
of solar rays, hot springs, &c., and consists of one or more metallic 
shells exposed to the sun's rays, and one or more shells protected 
from the same, each set being intended to act as boilers or con- 





densers alternately by day and night. The vapour rising, under 
the action of the sun, in the shell A is collected in the dome B, 
and conducted to the engine, from which it goes to another shell 
placed underground to be condensed and pum back into 
the boiler, At —— the shell A is used as the condenser, and the 
direction of circulation reversed. (April 22, 1780). 


1670. Shaping, Dressing, and Hats 
E. Edmonds, London. (. SSivon, Parts), ras Figs. 
The object of the specification is to describe improvements on 
Specification 1312 of 1878, and relates (1) to means for encore 
movement of the standard which supports the press screw and its 























sheets, and in restoring and reviving the same; (2) in the prep: 

tion of transfer sheets, which by the a of a composition 
to their surfaces, are rendered available for the reproduction of 
writings and designs obtained either by means of the chromo- 
graphic sheets, or by means of anink having a soluble base; (3) in 
various modes of employing the above preparation; and (4) ia 
special apparatus for facilitating the employment of the said 
sheets. The mixture for the preparation of chromographic sheets 
consists of colouring matter and a soft or greasy base, and can 
be made either in a solid, liquid, or pasty condition, from either of 
the following formule by slight variations of the quantities: (1) 
Lard, 3 parts; fat, 3 parts; colour, 6 parts. (2) ine methyline, 
30 parts; phosphate of lime, 15 parts; tallow, 38 parts; stearine, 
2 parts ; gum arabic, one-fiftieth part. The composition may be 
applied to one or both sides of the sheet by a brush or stick, and 
the impressions taken from the greased sides. In operation the 
sheets are alternated with writing paper in a frame, and the 
design or characters impressed on the upper one by a hard pencil, 
by which means a nomber both of positive and also of negative 
proofs are obtained, When aniline colours are employed twenty 
copies may be taken from each negative by mo’stened sheets of 
paper. Transfer sheets are by covering their surfaces 
with the following composition: Water, 30 parts; gelatine, 
10 parts ; white soap, 12 parts ; glycerine, 100 parts; starch 8 parts. 
(April 22, 1880). 


1667.* Tramways, &c.; F.G. M. Stone: 


corresponding wheel; also to an orsengement whereby the rims 
which support the brim of the hat on the block may be turned over 
either to the right or left to bring the crown of the hat to view, and 
to enable the operation of the press screw to be completed by other 
Screws @ onarms on each side of the framework, and 
finally to the interposition of a certain number of perforated discs 
in the current of steam for the pu’ of drying it. The hat to 
be blocked is placed in the centre of the machine (Fig, 1), as shown 
by dotted lines and secured by the brim. A wooden block is 
inserted in the hat and steam admitted around the crown and 
brim, and the block forced down to its place by the screw on the 
movable standard B, after which thehat is turned over on to one 
of the arms a, as shown at the left of the figure, and the block 
forced up to its ultimate position by the screw D. Whilst the hat 
is being stretched another hat is being treated in the centre of the 
machine and turned over on the right-hand side. (2) To the iron 
holder or carrier in which the iron is carried on a roller oa, 
and submitted to the action of spiral springs. In a * 6 is 
pay | indle, upon the end of which the block and is placed, 
and d the iron carried on the frame ¢c which can be caused to revolve 
entirely around the hat. (3) To the movability of the brim 
block of the brim press with the parts connected with it about a 
table carrying two lower brim biocks, and also to the admission of 
steam through flexible pipes to the upper brim block, Fig. 
(April 22, 1880). 


1672. Manufacture of Plumbago Crucibles, &c. : 
8. 4. Peto, London. (2d.)-—Relates to im in 








ey, London. 
[2d.]—Constructs tramways so as to prevent ruts alongside of the 
rails. Also an improved fastening for various kinds of rails, 


The | Specification 3992 of 1878, the object being to render the crucibles 
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may! not be covered before 
in former patent, but after 
kiln, and while still warm, it is coated with 


been allowed to get cold it must be 
deg. Fahr. before being varnished. (April 23, 


673. Bicyles, &c.: E. C.F. Otto, London. [6d. 4 Figs.) 
—The improvements are (1) for driving bands for velocipedes, 
steel or other elastic metal, and (2) the construction 

mt of the steering gear. The specification does not 
state how the steel bands are formed, The handles } are 
in a fixed vertical position to afford steady support to the rider. 
By turning either one of the dies the ving bands a are 
slackened and the brakes tightened, thus retarding or arresting 
the motion of the corresponding wheel, The steering gear consists 








in fixing a bevel wheel ¢ to the tabular stock d of each handle, 
which stock works on a pivot. Each wheel c gears into a quadrant 
bevel wheel c', to which are attached steering rods e connected at 
their lower end to the crank slide bearing, so that when the quadrant 
is raised both the crank and band pulley are drawn upward and 
the band a slackened, A dary handle 5! is attached to a 
tubular link 6 moviag up and down the lower part of each handle 
stock, To each link is a movable collar 8, which is connected by 
tod 9 to a lever 10 fixed to the axle to which the steering gear is 
fitted; the brake blocks are connected to the levers by wires 11, 
a are actuated by raising the secondary handles b'. (April 23, 
D). 

1674. Metallic Pac for Pistons, &c: R. L. 
Barker, Newton Moor, Cheshire. (4d. 2 /igs.)—Metallic 
packing for pistons and air pump buckets is formed of a single spiral 








ring, (1) by outing such spiral or spirals out ofan annular casting; 
(2) or by rolling or — it of steel or other metal; (3) or by cast- 
ing it in a spiral mould, The rings of the spiral are drawn 
together, and the ring thus formed is turned to fit the cylinder and 
the groove in the piston. (April 23, 1880). 


1675.* Combination Glove and Purse: F. W. 
London. [2d.)—To safely and conveniently carry small 
articles. the palm of the glove is arranged with an inner lining thus 
forming a pocket or purse. Access to the interior is obtained:b 
forming the glove proper with a horizontal slit, the edges of which 
have flaps which overlap each other, and are fastened by buttons 
or otherwise. (April 2b 1880). 


1679. Faneto ow Mak’ Horse Cloths: W. Jen- 

nm, Lon . FF. yman, Batley Carr, 
Yorks. [6d. 2 Figs.}—The cloth is woven with a face ¥, jute or 
hemp, and a back of soft wool or hair. The warp is of jute, and 
two wefts are used; the first is of jute or hemp, and woven to 





form, by preference a twilled face, and the other is of a soft material, 
such as goat's hair, and is floated under the warp threads so as to 
bring it to the back of the fabric, into which it is only tied at inter- 


. 1 shows the face, and Fig. 3 the back of the cloth, the 
verted Geode being the warp. (April 23, 1880). 


1680.* Looms: J. H. Johnson, London. (£. W. 


Fries, Griez, Germany), -[4d.}—Consists in certain improvements i 
the mechanism for actuating the leaves of the healds of Docume. 
Motion is imparted to by two cams on the crank- 





to the horizontal arm of a three-armed lever at the end of a shaft 
which has a corresponding two-armed lever pointing upwards and 
downwards at its other end. The ends of one set of arms of the 
levers are connected by rods to two levers on opposite sides of the 
apparatus. These levers are of equal length, and are mounted 
loosely upon an axis which also carries two levers connected by 
rods to the extremities of the other arms of the two-armed levers 
on opposite sides of the yoyo By means of these connecting 
rods and levers motion is imparted to levers which actuate the 
leaves of healds. The levers first mentioned are each connected 
rods respectively, which rods are free 
Sixteen three-armed levers 
are'mounted loosely on a fixed axis, and when the Jacquard cylinder 
is moved towards the dies, springs press against the three- 
armed levers, and these levers by means of prolongations cause a 
certain number of catches to engage with a certain number of the 
leaves of the eye Secu See ly nent Se ee 
tions on the opposite side ngage corres cal rom 
the same levers, The need] ss 
tho cand, however, eamapens She epuings and disengage the catch 
corresponding to those needles, and an equal number of 
catches into action on the opposite side. catches are carried 
pon, rods connecting the ends of the levers which 
actuate the heddle bars, and pass through slots in the 
The specification further describes ‘“‘other levers and counter 
levers,” but in the absence of drawings it is difficult to define their 
relation and action. (April 23, 1880). 


1681.* Spinning Machinery: J. H. Johnson, 
London. (7ristram and Lancashire, Paris). (2d.)—Describes a 
new form of spindle applicable to all spinning machinery, but 
principally to ring and traveller frames. In the latter the usual 
spindle is replaced by a “dead” spindle, secured in a rail and 
surrounded at its foot by a small annular trough.  — the 
spindle is a tube free to turn, and of which the internal diameter 
coin ith that of the spindle at its lower part, but is slightly 
greater at its upper Around the bottom of the tube isa 
wharve or pulley with a pendent flange on its lower side, which 
covers or surrounds the annular trough before referred to. The 
upper part of the pulley is provided with a flange forming an 
annular trough, communica: by means of suitable holes with 
the annular space formed the spindle by the larger diameter 
of the tube. This trough is d by a pendent conical 
formed on the upper part of the sleeve, to which a light taper tube 
is secured, which carries at its upper extremity an inverted foot- 
step on which it runs; upon this tube the copis formed. (April 23, 
1880). 











1682.* Sewing Machines for Uni Ho 3 
W. R. Lake, London. (Bruno Rudoph, Berlin). [4d.]—The 


improvements are for producing a “ whi ” or overedge seam 
in b pia. of any hosiery work 


osiery, the apparatus being so 
can be sewn together. The “whipped” seam does not take the 


ped 

whole mesh of the work and thereby produce a thick seam, but 
only the half mesh (the working edge), so that the seam is very 
smooth and scarcely perceptible, The needle of the machine is 
fixed in a holder connected with a sliding piece, which is moved 
forw: and backward horizontally. The looper is a spirally 
shay hook revolving around a vertical spindle. The motion of 
the loop holder is vertical, and is guided by a rod which slides in a 
stationary arm. A disc works in notches in a wheel, and a second 
dise is toothed or notched in such a manner that the needle 
passes through one of the spaces between the teeth each time it 
makes a forward and backward motion. There is another cup- 
shaped disc which revolves in an opposite direction. The material 
is sewn between the discs, and the sewing thread guided in any 
desired manner. (April 23, 1880), 


1683.* Water-Waste Preventer: T. C. Mathew, 
London. ([2d.)—The apparatus consists of a hollow piston 
working in a guide frame, which has a hollow baseplate and a 
wire or chain connecting with the plug of the closet or other place 
where the apparatus is fitted. The piston works up and down in 
a bottom tube and has at its base a valve to close off the water. 
When the piston is raised to the required height, it lifts with it a 
shut-off valve or disc. A small vent hole ¢rilled in the hollow 
piston allows the water to get between a rubber washer and the 
dise, and so releases the latter. The time of its descent and the 
quantity of water passed is regulated by the size of the vent hole. 
(April 24, 1880). 


1684.* Self-Closing Pressure Reducing Appa- 
ratus: F. Wirth, Frankfo -the-Main. (H., Unkel, 
Urach, Germany). [2¢.)—A reducing valve is made in such a 
manner that the pressure to be reduced tends to close instead of 
toopen the valve, ‘This is intended to obviate the difficulty which 
may arise in ordinary reducing valves, when a sudden increase of 
pressure occurs which the ordinary dia and lever are not 
calculated to withstand. (April 24, 1880). 


1685." A tus for Facilitating the Starting 
Wheeled Vehicles: H. J. Had London. (A. 
Liebig, Reudnitz, Saxony). [2d.]—To reduce the amount of power 
necessary to start wheeled vehicles, and more especially those 
with four wheels, a double armed upright lever is employed, 
ivotted to brackets near the front axle. The shorter arm of the 
ever nearly touches the ground, and the longer arm is connected 
with a trace attachment. On tractive power being applied to the 
vehicle, the lever touches the road, the front axle, and 
throwing the weight of the carriage on the d axle and the lever. 
Refers to a special arrangement of brackets which it is preferred to 


use. (April 24, 1880). 

1686. Dredgers and Excavators: W. F. Batho, 
London. [6d 5 Figs.)—This excavating ———— consists of 
three or more blades fitted with arms cen and hinged on a 
central bearing attached to an overhead crosshead, and pivotted 





























on a rocking beam, or other similar appliance. Referring to the 
figures, the dredger, see Fig. 1, consists of a hull A, in which the 
excavating Rey works on crane-; B. This post carries 
the winch C, between the frames of which the beam D is hinged on 
shaft d. Eis the excavator suspended from the outer end of the 
beam by the rodsg. When the excavator has been lowered 
into the bed of the channel, the spades ¢, see Fig. 2, are closed by 
the chain wheel J, which through chain H gives motion 
t wheel I, and by means of the bevel wheels, screw G, and 
nut F, tothe spade arms¢. The spades being closed, the excavator 





filled with the excavated material, is raised by the winch C as far as 
required. In applying the apparatus for work on dry land, the 
excavator ia fitted to the end of an oscillating jib, pivotted on a 
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turntable, and having a counterbalance weight. The whole is 
mounted upon a trolly provided with a“ roller path” and swinging 
gear to enable the excavated material to be deposited in trucks 
alongside. The o; tions of raising and lowering the beam may 
be performed either by hand or by a hydraulic oscillating 
cylinder centred between the upper portion of the carrying frames, 
the piston rod of the cylinder being fitted to the jib. For operat- 
ing the excavator spades, either hand, steam, or hydraulic power 
may be employed. (April 24, 1880). 


1687. for Wheels: 8S. Hill, Southwark, and 
G.E. East Dulwich,Surrey. [6d. 9 Figs.)— 
The novelty of the invention consists in sha; one or both edges 
and part of the periphery of the tyres of wheels for road vehicles 
in such a manner as to leave catching points (which preferably do 
not project beyond the edges or periphery of the tyré) at suitable 











intervals apart, the object being to enable the wheel when in any 
rut or depression to rise freely therefrom on the vehicle in its pro- 
gress being turned or drawn a little on one side, the catching points 
then engaging with the upper edge of the tramrail or any adjacent 
projection, obtain a leverage and an easy rise on to the level of the 
ee The illustration shows this arrangement. (April 24, 


880). 


Selv Clips or Drags and Temples for 
Looms: i. 4 rim “f 


P. J. ans, B scombe, Glos., and H. 
J. . Newmarket, Glos. ([2d.]—Consists of a clip 
with a fixed jaw under the selvage and movable jaw above the 
selvage. A weighted cord is attached to the movable jaw, and 
when acting makes it grip the selvage whilst drawing it forward. 
A handle is fixed on the movable jaw, and when the clip has 
moved forward some distance, it is returned to its work by tae 
handle. In another (2) modification the clip is made from a piece 
of spring steel. Another plan (3) consists in the use cf a roller 
with pin points carried in a trough at the side of the cloth, and 
— to rotate by a ratchet wheel and weighted lever. (April 24, 
). 


1689.* Knife and Fork Gisoning or Polishing 
Machines: J. k, New York, U. [2d.]}—Relates 


to machines ‘in which india-rubber covered rollers are employed, 
the lower one revolving in a trough containing polishing powder. 
The invention consists chiefly in causing the rollers to both revolve 
in the same direction ins' of opposite directi as h f 
The rollers are driven by an elastic band which applies the proper 
pressure, and gives the motion from one tothe other in the required 
direction. An extension of the axle of oneof the rollersis covered with 
india-rubber of small diameter, corrugated round some portion of 
its length for enabling the tines of forks and the smaller parts of 
knives to be cleaned and polished. (April 24,1880). 








1691. A atus for Excavating and Removing 
evel. Clay, &c.: E. Ed London. 


Earth, Gra : H 

(Rietschoten and Howwens, Rotterdam), [6d. 3 Figs.) —The excavator 
is carried along the proposed cutting on rails or other supports, on 
which run the wheels 6, carrying a framec, above which is the 




















circular platform d supported by friction wheels." At the top 
of the vertical frames / are bearings in which revolve hollow studs 
carrying the framework 7. At each extremity of i are bearings 
&&'* preferably adjustable, and shafts carrying the tumbler wheels 
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72 round which pass the endless chains m, and excavating buckets, | flexibility and even bearing surface, and it is based upon the] upward motion. This further motion draws another shutter and 
two of which are shown atnn. The pulley on the ee following vrinciplé: “The outer consists of a maximum | upsets the bucket and its contents. In the illustration Gis the 
shaft is rotated by means of chains and chain wheels driven by the | number of strands, each having a number of wires of See ae D the bucket, B the beam, B! the first 
engine, the intermediate shaft revolving in the above-mentioned | @ um area, whilst the rope is comprised of a minimum a ay 6 the second balance beam, b! the second balance 
tubular studs. On each side of framework ¢ are projec’ frames | number of strands. ving & maximum number of wires of a | weight, H partially closing shutter, H' totally cl 
v leys w, over which pass chains z, attac to the | maximnm area.” It is further ed, “that, in the terms | shutter. These shutters are; ded from a rock-shaft an 
framework i, the other ends connected to a barrel actuated by | ‘maximum’ and ‘minimum" the absolute superlative is in | operated by lifting toes, on the mS nts gy ye) ow 
the engine. Fixed to frame cis an internal toothed rack y, into which | no case intended, but only such a relative number and area of the | with the toes K', attached to the weights K on the -shaft. 
ous ~ ttach rag me I Aggy map pe iy wires of the several strands, and relative number of the strands | (May 25, 1880), 
rota’ n either direction by the engine. An elevated troug! _ 

rovided having a shoot E on each side. In operation the machine eA of Volute 8 . bed object 

s fixed by means of ropes or chains, not shown, to an anchor in is to construct volute sp! which Sail have a ae weight 
front, and the buckets # are set in motion by the engine and cut for a given deflect regularly per increment of 
from below upwards, the framework i roy | held up to its work by load. The for these is made A on a plate of the 
the chains z. The excavated material is dischar, the same thickness out its as regards its 
shoots E upon either side of the cutting, and a certain amount of width, either on one or The plate is tapered by 
lateral play can be given to the excavating frame by means of the - or other me’ and prepared and coiled 
rack and pinion above d A step forward is taken when } as shall approximate to the maximum or minimum, as the case | in the usual “With the rubbing surface of the 

uired by the engine winding at the ropes which are attached | may be, so as to fulfil the required conditions.” As will be seen from | inside coils is ished in extent, and the consequent evils of 


(April 24, 1880). 

16: 8: J. W. m and J. 
W. Stroud, Gosport, [6d. Figs.}—This invention sub- 
stantially consists (1) in constructing the upper part or body of a 
railway, or other carriage, in one or more parts separate from the 
lower or wheel part, the latter being formed with an upstan 
frame in which the wanes pase can be placed and attached, and may 
be trai rted without disturbing the contents, and (2) in making 
the lower part of the body with a set-off for convenient combina- 
tion with a trolly, and in some cases with travelling wheels and 


req 
to the aforesaid anchor, 
93. Wagons or 
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sliding platform or flap,’so that it may conveniently be conveyed 
short distances by itself, and be adapted for varying levels of car- 
riages, platforms, or In the illustrat’on the upper part is 
shown suspended. The set-off part A fits into the frame B, and 
suitable straps a and rings b are provided for lifting. For the 
collection and delivery of minerals, merchandise, &c., the upper 
part of the wagon, with its contents, may be placed on an ordinary 
road trolly, and conveyed to its destination. (April 24, 1880). 


1695. Wheels for Railway Vehicles: W. R, Lake, 
London. (A. F. Cooper, Cambridge, Mass,, U.S.A.) [6d. 3 Figs.) 
—The wheel consists of a hub, a web, or spokes, and a rim all in 
one piece, and a steel tyre with a projection on its inner side which 
is shrunk into a groove in the periphery of the rim, locking the 
tyre and wheel together, but only partially filling the said groove, 





a packing of india-rubber, vulcanised in its place and enclosed by 
the contact of the inner face of the steel tyre and the periphery of 
the rim being added to fil: the groove and form an elastic division 
between the wheel and the tyre. The india-rubber is forced into 
the groove through one or more openings, and vulcanised by the 
wheel being placéd in the vulcanising stove. (April 24, 1880). 


1728. Co sing Hand Carriage for Light Boats: 
F. E. Tod ork. (6d. 9 Figs.J—Isfor transporting racing 
boats overland, and consists of a ca that can be taken to 


pieces and folded up in small compass when not in use, The boat 








rests bottom upwards between the sliding stop pieces R at the ends 
of the jibs g, and is secured by a strap and buckle P at each end. 
From the crossbars nn a net is suspended to carry oars, &c. The 
four jibs are hinged to a crosspiece J, suspen by india-rubber 
springs from the axle, and when not mired can be easily dis- 
connected for packing. The invention c each part of the 
carriage in detail, but makes no mention of it as a whole, ora 
combination of parts. (April 28, 1880). 


1770. Wire Ropes: W. T, Cheesmanu, Hartlepoo 
(6d. 2 Figg ton invention has for its object the production of a 
wire rope which shall be non-twisting, and shall possess great 


1, | spout, and checks the flow 
until there is sufficient to gate itt 





the illustrations the outer and inner strands are twisted in 

site directions, A is the inner rope of six strands, each ha 
seven wires and a core, and the whole being surrounded by fibrous 
materials coated with tallow, india-rubber, or like substance to 
form a bed forthe outside wires B. (April 30,1880). 


1797. Burning Pulverulent Fuel: H. A. 
Paris. (A. F, du Faur, Newark, New Jersey, U.S.A.) (6d. 4 Figs. 
—Consists of a process and an apparatus for burning pulverulent 
fuel, such as anthracite, coal dust, peat, tan, &c., by f 
fuel in its natural slope beneath an inclined heated arch, admit 
the air for combustion at or near the bottom of the slope, 
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allowing it to pass over the surface of the fuel towards the top. In 
the illustration the fuel is shown hea; up and allowed to slide 
down the furnace at its natural angle as it consumes, A is a 
firebrick arch which heats the air entering at aa, and the gases 
evolved from the fuel, D the bridge, E the boiler, O the ash plate, 
(May 1, 1880), 

" Lon- 


1849, Woodwork Machinery : M. 

don. (W. H. Doane, Cincinnati, U.S.A.) [6d. 8 alae 
relates to a“ variety wood worker,” or a machine with which a 
variety of work can be executed, such as planing, mitring, tenon- 
ing, panel raising, &c. The principal features of novelty consist in 
(1) arranging two tables E E in rear and front of the cutter head 

for the support of the work in feeding it over the cutter head; 
(2) a leading shaft F from which the tables can be adjusted either 
conjointly or separately; (3) a slide B under each table for ver- 
tical adjustments; (4) a carrier D in between the table 
and the slide B, and connected with the main frame A as well as 
with the slide B, so that the vertical movements of the carrier 








effected by the slide will be accomplished by horizontal move 
ments; (5) a clamp for securing the table E to its carrier D when 
required, so that the table will partake of the compound hori- 
zontal and vertical movement of the carrier at times of adjust- 
ment; (6) a vertical guide rod fitted in a fixed guide on the main 
frame A, not shown, which can be secured to, and insure the ver- 
tical movement of, the table, when the latter is free from the 
carrier, By these arrangements the vertical and the horizontal 
movement of the tables can be effected simultaneously, or any, or 
all, can be operated independently by means of the leading shaft F. 
(May 6, 1880). 

2126. Weighing Machines for 
London. << WwW. Hill, 

o hi 


&c.: M, 
Benson, 8.A.). [6d 
8 Figs.}—The operati 


is as follows: The bucket 
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having discharged the previous load and returned to its normal 
tion, receives a fresh su from the t of the h r 
above it. When about teenths of full amount 
nay received the age a overbalances & woldtee? * 
ascent pushes a shutter partially across 
Ef ret sels 


the weighted lever, 
ondary weight against which it has come in contact in its 





C | @ rake. 


in 
the | give the valve the full rise. 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 
Bedford-street. Strand, 





THE CARE UF STEAM BOILERS, 

Tue Manchester Steam Users’ Association have 
recently issued to their clients.a new sheet of instruc- 
tions to boiler attendants, the sheet being printed in 
large type and adapted for hanging in a boiler-house, 
The contents ofthe sheet are founded on the “ Instruc- 
tions to Firemen” formerly issued by this Association, 
but the present instructions are more full than those 
formerly given. The instructions are very clearly drawn 
up, and as they deserve to be widely circulated we 
reprint. them in full. 

apt Sn ES Degas ae Sines 

Getting am.—Warm er A no 
get u nen Crean tba wasted ba loi eli iz i. 
possible, light the fires over night. 

Nothing turns a new boiler into an old one sooner than getting 


up steam too quickly. It hogs the furnace tubes, leads to grooving, 
strains the end plates, and sometimes rips the ring seams of rivets 


at the bottom of the shell. 

Firing.—Fire regularly, After firing, o the venti- 
lating id in the door for # minute or so. ak the bars 
co right up to the bridge. Keep as thick a fire as the 
quality of the coal will allow. Do not rouse the fires with 
Should the coal cake together, run a slicer in on 
the top of the bars and gently break up the burning mass. 

It has been found by repeated trials that under ordinarily fair 
conditions no smoke need be made with careful hand firing. 

Cleaning Fires and Slacking Ashes.—Clean the fires as 
often as the clinker renders it necessary. Do not slack 
the clinkers and ashes on the flooring plates in front of the 
boiler, but draw them directly into an iron barrow and 
wheel them away. 

Sl ashes on the flooring plates corrodes the front of the 
boiler at the flat end-plate, and also at the bottom of the shell 
where resting on the front cross wall. 

Feed-Water Supply.—Set the feed valve so as to give a 
constant supply, and keep the water up to the height indi- 
cated by the water-level pointer. 

There is in t di of water th 
denuses aot ents tienen esbeeaiabin entions 
the boiler rendered more liable to prime. Nor is there any economy 
in keeping a very little water Over the furnace crowns, while the 
furnaces are thereby rendered more liable to be laid bare. 


Glass Water Gauges and Floats.—Blow through the 


test at the bottom of the gauge need as well as 
oe the tap in the bottom neck,’and the tap in the top 
neck twice{daily. These taps should be blown th h more 


frequently when the water is sedimentary, and whenever 
the movement of the water in the glass is at all sluggish. 
Should either ,of the thoroughfares become choked, clean 
them out with a wire. Work the floats up and down by hand 
three or four times a day to see that they are spite free. 
Always test the glass water gauges and the floats thoroughly 
the first thing in the morning before firing up. 

It does not follow that there is plenty of water in the boiler 
because there is plenty of water in the gauge glass. Th 
may be choked. Also em gauge glasses are sometimes mis- 
taken for full ones, and explosions have resulted therefrom. Hence 
the importance of blowing through the test taps frequently. 

Blow-Out Taps and Scwm Taps.—Open the blow-out 
tap in the morning before the engine is » and at 
dinner time when the engine is at rest. Open thescum tap 
when the engine is running, before breakfast, before dinner, 
and after dinner. [f the water be sedimentary, run down 
half an inch of water at each blowing. If not “5-7 4 
merely turn the taps round. See that the water is at the 
height indicated the water-level pointer at the time of 
opening the scum tap. Do not neg’ blowing out for a 
single day, even though anti-incrustation compositions are 
put into boiler. 

Water should be blown from the bottom of the boiler when 


steam is not being drawn off, so that the water may be at rest and 
ater should be 


on the top. If 
blow steam ; if 
above the pointer, the scummer will miss the scum. 

Safety Valwes.—Lift each safety valve by hand in the 
morning before setting to work, to see that it is free. If 
there is a low-water safety valve, test it occasionally by 
lowering the water level to see that the valve begins to blow 
at the right point. When the boiler is laid off, examine the 
float lever and see that they are free, and that they 


If safety valves are wllowed to go to sleep, they may get set fast 
Bhortness of Water.—In case the boiler should be found 
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4 be short of Topins 7 oe i apeint, and draw 
them quickly, nning a’ ron! n some cases it ma 
be — ——- = 1% “x fires with ashes or wit 


anything else read band. the fires are not drawn 
leave the furnace iemnen on the feed, lower the 
dampers, shut down the } valve if the boiler be one of a 


een Soa it on the safety valves so as to 
blow off the steam. ‘arn passers-by from the front of 
the boiler. 
Drawing the fires mast be done with discretion, and ought not 
tebe item ted if the furnace crowns have begun to bulge out of 
attlay Cross, near Chesterfield, on Thursday, January 14, 
ro § as ‘aoauenaenn was in the act of drawing the fire from a 
furnace overheated from shortness of water, the crown rent, when 
the torrent of steam and hot water that ensued blew him back- 
wards to a distance of 25 yards, rake in hand, and killed him on 
the spot.—See M. S. U. A. Monthly Report for January, 1869. 


Use Anti-Incrustation Compositions.—Do not use 
oe « of without ~ consent of the Manchester Steam 
. If used, never introduce them in heavy 

charges at the manhole or safety \ nm ia but in small daily | 5) 


quantities along with the feed water 

Many furnace crowns have been juerbioked and bulged out of 
sitions, and in 
U. A. Monthly 
Reports for June, 1869, and April, 1877. 

Emptying the Boiler.—Do not empty the boiler under 
steam pressure, but cool it down with the water in; then 


the blow-out and let the water pour out. To 
quicken the cooling 2 Gevermey Doth ¢ nm, and the 
steam blown off not on any 


tei as to Sor tae bot hot plates. But in 

water in before the hot 
weber is Pps’ and a he te two together s0 as to cool the 
boiler down gradually and generally, and not suddenly and 


Ife boiler is blown off under steam pressure, the plates and 
brickwork are left hot. The hot plates harden the scale, and the 
hot brickwork hurts the boiler. Cold water dashed on to hot 
by local contraction, sometimes 


Cleaning Out the Boiler.—Clean out the boiler at least 
two months, 


bil 


and oftener if the water be sedimentary. 


all the scale and sediment as well as the flue dust 








taps and the feed valve to pieces, examine, clean, and | 

them, and if necessary d them in with a little 
fine sand. Examine the fusible plugs. Do not put any) 
blocks under the pipes in the hearth pit. 

Putting blocks under the pipes in the hearth pit robs them of 
their spring, strains them, and sometimes breaks them.—/See M. S. 
U. A. Monthly Report for November, 1879. 

aration for Entire Examination.—Have the boiler 

cooled and carefully cleaned out as explained above. Show 

both scale and sediment to the inspector, as well as the old 

cap of the fusible plug, and tell 

may have manifested themselves in working, and of any 

repairs or alterations that may have been made since the 
last examination. 

Unless a boiler be suitably prepared, a satisfactory entire examin- 
ation cannot be made. Inspectors are sent at considerable 
expense to make entire examinations, and it is a great disappoint- 
ment when their visits are wasted from want of preparation. The 
Absociation is —— happy to afford information to boiler attend- 
ants Sy Ae of eae monthly reports, and to help them 

harge of their duties, and expects them in return to do 
a they can to — a thoroughly sound inspection of the boilers 
under their 

Fusible Plugs. —Keep these free from soot on Chance fire 
side, and from incrustation on the water side. 
the fusible metal once every year, at the time of pre 
for the Manchester Steam Users’ Association arg 
entire examination. 

If fusible plugs are allowed to become inerusted, or if the metal 
be worked too long. they become useless, and many furnace crowns 
have rent from shortness of water, even though fitted with fusible 


plugs. 

General Keeping of Boiler.—Polish up the brass and 

other bright work in the fittings. Sweep up the floorin 

plate frequently. Keep ashes and water out of the hearth 

pit below the floo plates. Keep the space on the top 

of the boiler free, an aes it down once or twice a week. 

Take a pleasure in keeping the boiler and the boiler-house 

clean and bright, and in preventing smoke. 

LavineTon E. FLEercuer, 

Chief Engineer. 

Offices of the Manchester Steam Users’ Association, 

9, + Ann uare, Manchester, 


7, 


Nots.—Shortness of water generally arises from neglect of the 
boiler attendant, and ought not to Ny 
instractions as 


It is aaa S0 sneane cany 

things right when shortness er ae a a iteaet ‘eo 
Ww 80 as to 

meet every case. Drawing the fires when the water is out of 
sight must always be a matter of more or less risk, as there is a 
difficulty in how far and for how long a time the 
furnace crowns have been laid bare. If it is known that the water 
has only just passed out of sight, say from the sticking fast of the 


im of 'any defects that} !nged 





blow-out tap when attempting to shut it, the fires may be drawn 
with safety. But if an empty gauge glass has been mistaken for 
a full one, and the boiler has been worked on in this state for some 
| time, the case will be different. Again, there would be more risk in 


| drawing the fires from a plain furnace tube, or from one made of 


ordinary plates, than from one strengthened with encircling rings 
and made of ductile steel, or of iron equal to Lowmoor or Bowling. 
ghotegragh of 0 salt cf cast femme, strengthened, wip amnged 
photograph of a of steel furnaces, s' e an 
seams, which have bulged down to the firebars through over- 
heating from shortness of water, without rending. Also there isa 
pair of furnaces made of Lowmoor iron and stre med with 
seams, which, though seriously overheated through short- 
ness of water, have rent for a limited extent only in the neigh- 
bourhood of the flanged joint, the opening formed measuring about 
7in. in length, by 1 in. at the widest part. On the other hand, 
there are in the museum two furnaces from different boilers, 
neither of which is strengthened with encircling hoops, nor made of 
ductile steel or of Lowmoor or Bowling iron, both of which have 
rent right across, forming an opening 12 in. wide in one case and 
6} in. in the other. Thus it will be seen it is difficult to give 
precise ,instfuctions to suit all eircumstances. A fire may be 
safely drawn inone caseand notin another. Discretion must be 
exercised. 

It should be borne in mind that the rupture of a furnace crown 
is not only dangerous to the fireman, but in many cases to those 
outside the works, as the torrent of steam and hot water that 
ensues frequently carries away the furnace mountings along with 
any brickwork lying: in its, course, and scattering, the débris 
like so much grape shot, severely injures, and sometimes kills 
persons on their own premises. Thus boiler attendants must 
remember that shortness of water endangers 0/ persons’ lives 
as well as their own. 

The bestadviee the Manchester Steam Users’ Association can give 
to boiler attendants with eae to shortness of water is—Do not let 
it occur. Keep a sharp look-out on the water gauge. 








ARLBERG Rartway.—Tenders have been invited for the 
construction of the Arlberg Railway. The works are, upon 
the whole, heavy and difficult. 





ForzIgn Goops on ITALIAN Ly oe —The Alta 
Italia Railway has made special tariff concessions to the 
senders and consi of alcohol and sugars, forwarded 
from Hungary and Bohemia to France, in order to attract 
this traffic to the above line. This forms an interesting 
illustration of the remarks on this subject, in an article of 
the 12th on “‘ Italian Railways.”’ 


—— 

Tue PHOTOPHONE.—Professor Graham Bell has pro- 
mised to read a paper before the Society of Arts upon his 
** Photophone”’ at the meeting, on Wednesday, 
December Ist. As considerable interest is pawe b attach 
to this paper, it is announced that only 
Society can be admitted, and that they will be required 
to provide themselves with special ti issued for the 
occasion. 
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Des Ports Maritimes, considérés au Point de Vue des Con- 
ditions de leur établissement et de l’ Entretier de leurs 
Profondeurs. By MM. Stozcxttn, Ingénieur-en-Chef, 
et HE, Ingénieur des Ponts et Chaussées. With 
Fifteen Charts. Second Edition. Boulogne-sur-Mer : 
Simonnaire et Cie. 

In the autumn of 1877 two French engineers, M. 
Stoecklin, Ingénieur-en-Chef des Ponts et Chaussées 
et Boulogne, and M. Laroche who, after being 
attached to the staff of M. de Lesseps upon the 
works of the Suez Canal, had been entrusted by the 
Chamber of Commerce of Boulogne with a complete 
hydrographic survey of the channel off that port: 
were commissioned by the Minister of Public 
Works to visit all such harbours, either ancient or 
modern, in England, Belgium, and Holland, as 
might yield useful data concerning the construction 
of new harbours, and the means to be.employed for 
the maintenance of great depths of water, both at 
their mouths and within their areas. 

The chief object of their scientific mission was 
the settlement, as far as practicable, in the present 
state of knowledge, of the principles on which the 
deep sea harbour contemplated to be constructed 
west of Boulogne should be finally mapped out so 
as to insure its future success, 

Two months’ journey sufficed to visit and examine 
all the harbours, both natural and artificial, which 
could help them in solving the problems relating to 
the making and maintenance in thorough efficiency 
of deep-water harbours, with reference to the special 
conditions connected with the long debated new 
harbour at Boulogne, which has required as lengthy a 
debate and as large a roll of plans as Dover Harbour. 

The comprehensive, exhaustive report which they 
drew upin 1878, received a far too limited publicity, 
as is frequently the case with semi-official publica- 
tions sparingly circulated, by order, among the 
Government engineers and hydrographers. The 
growing interest attaching to the various points 
raised, discussed, and solved in this masterly paper, 
has justified the issue of a special edition, which has 
been honoured—a most exceptional honour—with 
the patronage of the Minister of Public Works. 

Beginning with a study of the hydrographic con- 
ditions requisite for insuring the success of the deep- 
sea harbour at Boulogne, which is part and parcel 
of M. de Freycinet’s gigantic system of “ L’Outil- 
lage Commercial” of France, and the discussion of 
the various schemes presented for approval to the 
French Government, Messrs. Stoecklin and Laroche 
explain and demonstrate the reasons why they prefer 
prind facie a closed harbour lying to the south-west 
of the present port, and keeping its existing piers. 

They confirm their views by a historical and 
scientific survey of all the deep-water harbours, 
both sea and river, which have been constructed in 
Great Britain, the Netherlands, and Belgium, with 
occasional references to what has been done in the 
same line in other countries. In fact they have 
produced a very comprehensive and compact essay 
on deep-water harbours, their construction and 
maintenance, 

Thus Dover, Liverpool, Birkenhead, Holyhead, 
Kingstown, Howth, Greenore, the Tyne and Clyde 
ports in Great Britain are comprehensively and 
critically described, and the causes of success or 
failure, total or partial, in each are fully laid out, 
So also with regard to Antwerp and Ostend in 
Belgium; the new harbour at the outlet of the 
Amsterdam Canal, Hoek van Holland, the new out- 
port of Rotterdam, Nieuwe-Diep in Holland ; and 
Boulogne, Calais, Dunkirk, St.Jean de Luz, and the 
Gocoa breakwater in France. 

Occasional references of practical import are made, 
whenever points of detail, such as the choice of 
material, the mode of construction, the form of 
piers, harbour bars, dredging, &c., to the various 
localities wherein an apposite illustration can be 
found to bear out the views expressed or sugges- 
tions made by the two French engineers; we may 
instance Dieppe, Havre, Cherbourg, La Ciotat and 
Marseilles, and also Algiers in the French Republic; 
Leghorn, Port Said, Flushing, Newhaven, Plymouth, 
Portland, Ardglass, Donaghadee, Portrush, Dun- 
more, and many more all over the world where 
their exhaustive investigations have sought for 
information. 

Their official character and credentials, as also 
their intimate acquaintance with foreign ways and 
languages, have secured for them unusual facilities 
of access to every public and private source of 
information at home and abroad, a large portion of 


which lies scattered and buried in inérouvadle reports, 
pamphlets, and local publications, and is now con- 
densed in this report. 

Under its unpresuming title of ‘Sea Harbours: 
how made and maintained,” the compendious work 
by Messrs. Stoecklin and Laroche forms a valuable 
addition to the literature of maritime engineering. 
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MINERAL FUEL IN THE UNITED 
STATES.—No. IX. 
THE ANTHRACITE FIELDS OE PENNSYLVANIA. 

TuE coal formation of the State of Pennsylvania 
is classified by Professor Rogers into five subforma- 
tions: (1) The seral conglomerate; (2) the older 
coal measures; (3) the older bituminous coal 
measures ; (4) the newer coal measures; and (5) 
the newer coal shales. 

The first of these reposing on the top of the 
highest Devonian rocks is the most widely spread of 
the whole series, and consists of grey and white 
quartzose conglomerate (1), alternating with grey 
and yellowish sandstone, and in some districts with 
thin seams of coal. In the anthracite region it forms 
an extremely coarse, firmly cemented, and massive 
rock, with pebbles of all sizes up to that of a hen’s 
egg firmly cemented in it; combined with this con- 
glomerate are beds of coarse sandstone, shales, 
bituminous slates, and coal seams. As this forma- 
tion passes westward it grows more uniform, until 
beneath the bituminous coalfields it resembles a 
coarse pebbly sandstone rather than a conglomerate. 
It is interesting to note that as it forms an unbroken 
floor both to the anthracite and bituminous beds, 
the age and origin of these widely differing fuels 
are proved to have been identical. 

The older coal measures (2) consist of the fol- 
lowing strata: (a2) A coarse grey micaceous sand- 
stone; (4) grey and bluish argillaceous sandstone ; 
(c) compact blue slate, frequently covering the 
coal seams; (¢7) compact blue shale, which to a 
wide extent forms the floor of the seams ; and (e) 
the anthracite deposits themselves. It will be 
noticed that these measures are quite devoid of lime- 
stone. The thickness of these formations can only 
be approximately arrived at, since they have under- 
gone such violent and dislocating changes in the 
course of time ; it may however be assumed roughly 
at 3000 ft. 

The older bituminous coal measures (3) will be 
referred to later on, meanwhile we may remark that 
the finer conglomerate forms the floor of the 
measures, and that the wide spaces between the 
seams are occupied for the most part with yellow 
sandstone stained with peroxide of iron, These 
strata form the reservoir of the brine springs which 
are characteristic of these measures, the approximate 
thickness of which is 600 ft. 

The distance separating the older from the newer 
coal measures is occupied by sandstones, shales, and 
marls towards the west, and of limestones which also 
gradually increases in the same direction. 

The upper coal measures (4) occur over the lower 
bituminous formation, and will be referred to in 
their proper place. They contain several seams of 
coal, with, on the east, strata of argillaceous sand- 
stones, calcareous shales, and thin layers of lime- 





stone, and towards the west almost wholly of the 


two latter, The thickness of these measures is 
between 200 ft. and 3800 ft. 

Finally there is the upper barren group (5) found 
only in the cowed pa of the state in Green 
County, where it es a thickness of about 
1000 ft. It is made up of afew thin and worth- 
less seams of coal, of thin layers of limestone, and 
principally of sandy shales and flaggy micaceous 
sandstones. In the anthravite regions this group 
has been event away. 

Professor Rogers divides the anthracite coal basins 
into four distinct groups, the locations of which 
will be identified by reference to the map of the 
regions, which we published on page 367 ane. 

1. The Southern, Schuylkill, or Pottsville Basin.* — 
This basin, which has an extreme length of 73 miles, 
and a maximum width of five miles, is partly showa 
by the map on the next ; with it is included 
the small detached basin of Mine Hill, 14 miles long, 
and situated near the centre of the main basin, and 
north of Pottsville. This field runs from the north- 
east towards the south-west, extending between the 
Lehigh and the Susquehanna rivers from Mauch 
Chunk to within six miles of Harrisburg. It extends 
over three counties, the eastern end in Carbon, 
the middle in Schuylkill, and the western end in 
Dauphin County. 

The basin is divided into five districts, of which 
the most easterly, including the famous old Mauch 
Chunk workings, are close to the Lehigh river, 
although the elevation of the ground makes them 


‘11000 ft. above it. Two high ranges of hills con- 


verging meet at this end, and form the boundary of 
the field, and after separating far enough to give its 
width to the basin, they run almost parallel for 
20 miles to Middleport and Tuscarora, where they 
are about a mile and a half apart, with the coal 
measures lying between them, The hills on the 
south side are known as the. Sharp Mountain, 
where the dip of the coal seam is about 80 deg., and 
on the north side the Locust Ridge, where the slope 
is between 50 deg. and 60 deg, These enclosing 
hills form a continuous barrier, except where water- 
courses have worn for themselves a e as at 
Tamaqua Gap, through which the little Schuylkill 
flows. This district is, between its boundaries 
divided into a number of ridges or benches caused 
by the flexure of the strata in a direction parallel to 
the side hills, and thus forming a number of sub- 
ordinate basins. 

2. The Schuylkill and Swatara Districts. — At 
Middleport, where the first division euds, the basin 
widens out until it reaches the maximum point where 
the bifurcation commences, at Pinegrove, a distance 
of 22 miles, and a width of about four miles. Here 
Mine Hill takes the place of Locust Ridge to form 
the northern boundary, the extension of Sharp 
Mountain marking the southern limit. Violent 
agencies have been at work here, and instead of the 
normal position of the main slopes, the rocks of 
Sharp Mountain have been reverted so as to lean 
over upon the coal measures dipping with a steep 
slope to the south instead of to the north, destroy- 
ing a considerable portion of the coal ; and this dis- 
tortion of the strata runs on beyond the limit of this 
district until it has a total length of 80 miles. The 
same forces which created this dislocation have also 
for a part of its length shifted’the line of crest for 
a distance of half a mile to the south. On the 
northern side the structures are normal. This dis- 
trict, like the first, contains a number of long 
parallel and narrow ridges and valleys, throughout 
which the coal seams run, following the inclination 
of the slopes, and giving evideneé of the power that 
raised them from their original levels, in the vary- 
ing thicknesses of the normally uniform seams, 
and in the crushing of the coal at the points of 
extreme compression, 

8. The Mine Hill District.—This is a small separate 
valley having the same trough-like formation which 
forms a special characteristic of the anthracite form- 
ation in Pennsylvania. It is between 13 or 14 
miles long, and varies from a quarter to half a 
mile in width. It runs parallel with the main basin, 
and is enclosed on the north side by Broad Moun- 
tain, the northern slope of Mine Hill forming its 
southern limit. At the west extremity it is divided 
into two small branches by the intrusion of the end 
of the Peaked Mountain. : 

4. The Wiconisco Basin.—The form of this district 
very closely resembles that of the first, and consists 
of the more northerly and shorter of the two forks 
which complete the oe -on the south-west. It is 
about 17 miles long, and’a mile wide at the widest 








* Vide Macfarlane’s ** Coal K ‘gions of America.” 
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Point, terminating in a point as shown on the map 
(see page 367 anée). ‘The same formation of moun- 
tain ridges constitutes the boundaries of this district ; 
they are called respectively the Big Lick Mountain 
(porth side) and Bear Mountain (south side). None 
of the disturbances which characterise the southern 
limit of the middle district are evident here, and the 
inner sides of both ridges dip regularly towards the 
syoclinal axis of the basin. Two gaps in these hills 
afford a means of access to the basin. 

5. The Dauphin Basin. —'The southern fork, 
stretching away in a direction more south-westerly 
than the body of the field. It is 27 miles long, and 
about a mile wide at the root of the branch, taper- 
ing away to a point at the southern end, where the 
enclosing mountains meet. Towards the end the 
bottom of the basin rises, until at its furthest limit 
it is high above the valley outside the enclosing 
hills, which appear to have compressed the coal 
measures into their present contracted form. This 
district forms a simple synclival trough, the sides of 
which slope with an angle of aout 45 deg. The 
following Table prepared by Mr. P. W. Sheafer, of 
Pottsville, gives the extent and area of this southern 
field. 


Length. Area. 
miles. sqr. miles. 
Manch Chunk to Tamaqua... 14 6 
Tamaqua to Pottsville ... wee 16 36 
Pottsville to root of Fork 14 55 
North Fork és 17 16 
South Fork ice 27 15 
Mine Hill Basin ... 13 8 
Totals... ow 101 136 








JAPANESE METALLURGICAL 
PROCESSES.—No. IX. 
By Epmunp F. Monpy, F.C.S. 
Tue NaKkatTenJo WORKS. 

THE processes carried on at these works are 
similar to those at Segara, described in our last 
article, but there being a large amount of galena 
in the ore, the product obtained is an alloy of copper 
and lead. The gangue is chiefly quartz and calespar. 
The ore is picked or sorted, after being broken by 
hand, and divided into three classes, two of ore and 
the other of refuse, which is thrown away. Of the 
two classes of ore, the better is passed direct to the 
roasting kilns, while the other is roughly crushed to 
powder by hand hammers, and afterwards dressed 
under water in hand bowls, either of wood or 
plaited bamboo, it is then passed on to be roasted. 

The roasting kilns are similar to those previously 
described. About 1500 kuwamme* (17,000 lb.) of 
ore is roasted in one of the kilns at once, the roast- 
ing occupying about twenty days. The fuel is, as 
usual, a mixture of wood and charcoal. The roasted 
ore is next passed on to the smelting furnaces. 

The smelting furnaces used here are of the usual 
character, their dimensions are similar to those of 
the furnaces at Segara, and the manner of conduct- 
ing the process of smelting is also similar, except 
that there were six operations in one day between 
4 A.M. and noon. 





_ This amount was given in a written statement received 
at the office of the works. There is little doubt however 











4s ate Tara 

About 1000 lb. of ore is smelted in one furnace 
per day, that is, about 166 lb. at each operation, 
from which from 17 lb. to 70 Ib. of an alloy of silver, 
lead, zinc, and copper, locally called ‘‘ shirome,”* is 
obtained, together with from 25 lb. to 75 lb, of 
regulus. In one operation which was witnessed 
the combined weight of regulus and alloy amounted 
to 62.5 lb. The charge in each operation is added 
in two portions, the slag produced being re- 
moved at the termination of the smelting of each 
portion. The regulus produced in this smelting is 
roasted in small cylindrical kilns, The charge is 
375 lb. It is roasted three times, each roasting 
lasting two days. 

The roasted regulus is next smelted. This smelt- 
ing is carried on in the same furnaces as the ore 
smelting and is conducted in a similar manner. 
The 375 lb. of roasted regulus is smelted in 
two operations, each operation occupying about 
one hour and twenty minutes. The two smeltings 
yield about 166 lb. of the alloy of copper, lead, 
and silver. A small amount of regulus is also pro- 
duced as well as slag. The regulus is returned to 
the regulus roasting kilns. The alloys produced 
frcm the two smeltings are melted together, and, if 
necessary, more lcad is added so as to produce a 
suitable alloy for liquating. The liquation hearths 
and the cupellation furnaces are similar to those 





* The term “shirome” is applied to any whitish alloys. 
There is, however, one particular alloy obtained as a by- 
product in the liquation process to which this name is more 


but that it is far too high, though the amount of gulena ; specially applied. Of this alloy we shall have more to say 


may increase the weight bulk for bulk. 


further on, 
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usually used, and the processes are apparently con- 
ducted in a similar manner, but neither process was 
in operation at the time of our visit. We stayed at 
these works but a short time, and by 5.20 p.m. had 
returned to the road leading to our next stopping 
place, Mochiana, 12} miles distant. The first five 
miles of this journey brought us to the village of 
Isemura, which we reached at dusk, having crossed 
a pass, the top of which was 900 ft. higher than 
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ORE SMELTING. 


Kamiakiumura, or 2680 ft. above the sea. This 
pass forms the watershed of the area around, and 
in our descent before arriving at Isemura we found 
ourselves travelling by the side of a stream flowing 
eastward just as on the other side we had one flow- 
ing in the opposite direction. The remaining 7} 
miles from Isemura were done after sunset by the 
assistance of two guides provided with lanterns, who 
in turn appeared to be guided by the stream whose 
course we followed with but few deviations, occa- 
sionally crossing and recrossing it during the re- 
mainder of our journey. Shortly before arriving 
at our destination we came to the end of the valley 
along which we had been travelling. and commenced 
the ascent of another similar one, a stream in which 
joining that of the former, took a northerly turn to 
meet the River Ashiwa before mentioned. 

At Mochiana, where we arrived at 10 P.M., we were 
met some distance outside the town by the local 
Government officials, who had been waiting for us 
accompanied by two men with torches made of 
splinters of resinous pine, who after the exchange 


the absence of any hotels, it is customary for the 
few travellers along this route to stay. On our 
arrival, however, at the special request of a private 
gentleman (owner of an adjacent mine) we went to 
his house, where everything was done to make us 
comfortable and further the object of our visit. 

After a day’s journey of 82 miles over a hilly 
country and including a visit to two works and the 
accompanying mountain climbing, it will be readily 
understood how much such kindness and hospitality 
were appreciated. 
















S wi 
Bp, _—<S 
= S—S or 
== =—sen 
(GNSS 

ae” 


Cae! 
eS =n <a Fm 


SS Soe FS 











Mochiana is a somewhat larger village than those 
passed through since leaving Ono, and as laid 
down on a map of the locality on a large scale 
given to us by one of the officials, it lies on a road 
communicating more directly with Ono than that 
along which we have travelled, and in all proba- 
bility by this road has a much easier outlet for the 
productions of the mines in the neighbourhood. 
It is no doubt to a large extent owing to this that 
the Omodane Works, which we shall next describe, 
continue to be so actively conducted. 


THE OMODANE Works. 
The village and works of Omodane lie at a dis- 
tance 2} miles off the south side of the road along 
which we were travelling on our way from Ono to 
Takayama, the path leading to the works leaving 
the road at the village of Mochiana about 32 miles 
from Ono. The works are at a height of about 
2650 ft. above the sea, and 630 ft. above Mochiana, 
avery moderate height above the road, compared 
with others seen on the way. Owing to the 
moderate and somewhat gradual ascent, communi- 
cation with the works is rendered comparatively 
easy, and at the time of our visit, arrangements 
were being made to convert the existing path into 
a road some 10 ft. wide for the greater part of its 
length. Such a change cannot fail to prove a great 
advantage to the works. The mines and works give 
employment to 460 men, women, and children, of 
which number, half were miners, the remainder 
were smelters, charcoal burners, &c. The whole 
village of Omodane is devoted to this one mine and 
works. The mine is about 300 years old, and has 28 
working openings, and a vast number of deserted 
headings, which are simply left to fall in as they may, 
or they are filled up with material removed from 
adjacent new openings. 
he office of the Kocho (the local magistrate) is 
situated on one side of the works, while the houses 
or huts of the employés are dotted about indis- 
criminately among the works, and are of the very 
poorest description. 
The ore is a good pyrites mixed with galena and 
blende in not very large quantities. The gangue is 
mainly quartz anda highly calcareous rock. It is 
divided into three classes, yielding the following 
average percentages : 
First Class, 
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Second Class. Per cent. 
Ore eis a eee ove ee ow. 100 : 
Copper ... ee ese ove oss 3. 
apnea partie : "01s 

Third Class. 
yo se ite ove jes nes se 

opper ... eee 

Silver rit 5 0.007 


These three classes of ore are kept distinct 
throughout the various processes, the same smelters 
always being employed upon the same class of ores. 
All three classes are, however, subjected to similar 
treatment, 

First Process—Calcination.—The first-class ore is 
not calcined, but is passed at once to the smelting 
furnace. The other two classes are roasted separately 
in kilns of the usual rectangular construction. 
About 5000 lb. of ore are roasted at once in each 
kiln for periods varying from twelve days to 
fifteen days. During the calcination a large amount 
of arsenious acid is evolved, which in the early 
stages is condensed on the upper cold layers of 
ore, forming a beautiful crystalline crust, the edges 
of perfect faces of some of these crystals measured 
as much as yin. Mixed up with these are also some 
crystals of realgar, 

Second Process —Smelting.—The furnaces used for 
this operation are similar to those of other works, 
namely, a hole in the ground, surmounted by a hood 
supported upon a back and two side w The 
dimensions of the cavity are, however, larger than 
others seen in this province, namely, greatest dia- 
meter at the surface 2 ft., least diameter 18 in., 
depth 16 in, to 18 in. In one smelting operation 
which was witnessed, the charge consisted of raw 
ore of the first class, and raw regulus from a previous 
smelting. The whole charge is worked off in four 
stages, at the termination of each the slag produced 
is removed and a fresh portion of the charge added, 
The last stage of this smelting began at 9 aM. At 
the commencement the raw ore caused a considerable 
amount of crackling, and a large quantity of sul- 
phurous acid gas and arsenical fumes were evolved, 
‘The men work witha wet cloth tied over their faces, 
completely covering it from immediately below the , 
eyes. At 9.45 the fire was cleared and the slag re- 
moved in the usual manner, when the furnace cavity 
was seen to be about two-thirds full of aregulus in a 
thoroughly liquid condition. ‘This was then removed 
ip the usual manner in the form of thin crusts, the 
formation of which was at first assisted by throwing 
water upon the surface, but the furnace soon cooled 
down, and the crusts formed rapidly without thu 
aid of water. In this case 29 crusts of regulus were 
removed, after which a thick cake (oben 1} in, thick 
at the middle) was removedinone lump. ‘The crusts 
were, on the average, somewhat over jin. thick, 
The total weight removed was about 30 kuwamme, 
or 250 lb. ‘The name given to this regulus is 
‘‘sekito,” which means ‘red-hot water.” In ap- 
pearance it is very like coarse metal, but unlike it 
in having separated copper diffused through it, A 
rough determination of its specific gravity gave it 
as 4.73. ‘The slag which is formed is termed 
‘‘karami,” ‘The working off of this charge occupied 
from 7 A.M. to 10 A.M. 

‘The assays of different samples of sekito gave the 
following results : 


A. B. oF 
Copper .. 33.75 37.90 36.75 
Iron 36.00 31.25 33.40 
Sulphur 26.40 26.00 25.00 


A is from the particular operation just described ; 
B is obtained from smelting the first-class ores ; C 
is obtained from smelting the second-class ores, 

In another furnace the charge was a mixture of 
raw ore, calcined ore, and slag from a subsequent 
operation. ‘This charge was worked off in a similar 
manner to that already described, 

The account received from the office concerning 
the yields of sekito from the three classes of ores 
is as follows : 


Per cent. 
From the 1st class ore 29 
» 2D ” ove 223 to 234 
” ” 163 


These results, taken in conjunction with the compo- 
sition of the sekito, given above, do not agree very 
well with the average composition of the ores pre- 
viously stated; we must, however, bear in mind 
that details of this character obtained from purely 
Japanese sources are not to be relied upon. 

he whole of the sekito produced in the previous 





Per cent. 
Ore in oe = ‘a oon my 
Copper ... ons ws id 
Silver ove oe o ove 0.028 





of a few civilities led the way to the office, where, in 





smelting is passed on to the next process. 
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COTTON MACHINERY. 


On Recent Improvements in the Machinery for Preparing 
and Spinning Cotton.* 


By Mr. Ext Spencer, of Oldham. 


(Concluded from page 486.) 

The Automatic Nosing Motion.—An important addition 
to the mule in late years is an improvement applied to 
Richard Roberts’ quadrant winding apparatus. In Roberts’ 
quadrant, as first introduced, the only variation in its 
action, when once set in proper position, was caused by 
the position of the “ nut’’ on the screw being changed to 
sait the increasing diameter of the cop, until this had 
attained its full dimension, when no further modification 
was made. Now if the spindle blades had been of equal 
thickness throughout, the winding on would have remained 
in all its stages equally good ; but this is not so; the spin- 
dles are taper. . 

The function of the quadrant is to accelerate the velocity 
of the winding motion, and this constitutes its special merit. 
The amount of this acceleration begins at zero, and the 
velocity ratio is governed by the distance of the quadrant 
nut from the centre of the quadrant, at any moment dur- 
ing the building of the cop, until it arrives at its full dia- 
meter, It thus conforms very nearly to the true ae 
ments of winding. When the cop arrives at its full thick- 
ness, no further alteration in the position of the nut takes 
place; and there is no further alteration in its velocity 
ratio. 

As all cotton mules have taper spindles, it was soon found 
that the ‘‘ cop noses’’ could not be wound tight; and asa 
longer cop requires a longer and stronger spindle and there- 
fore an increase in the amount of taper, the points of the 
spindles being always the same diameter, this difficulty has 
increased as the spindles are made longer. To put this 
more clearly, it will be well to describe the whole opera- 
tion, its requirements, and what has been done since 
Roberts’ time to meet this difficulty. 

The winding parts of a mule should be made so that 
when the quadrant nut is at the bottom of the quadrant 
(that is, near its axis), the mule can wind the first stretch 
of yarn on the bare spindle, without either leaving yarn 
uncoiled on the spindle, or winding it on too Mghie, anh 
so breaking the ends. This is the ordinary condition ; 
but for special cases, such as when winding the = on 
paper tubes, &c., this rule is departed from. This docs not 
however affect the pu of the explanation. As the 
cop bottom increases in diameter the quadrant nut is raised 
to suit it; thereby decreasing the speed of spindles when 
they are winding on the larger diameter of the cop, but 
imparting the fal terminal speed to the spindles when the 
carriage completes its inward run. This speed is the 
same as the velocity when commencing on the bare spindle. 
Now the blade of a cotton male spindle tapers from about 
jin. in diameter, to yy in. in diameter ; and as it is neces- 
rary ina well-built cop to wind the nose of the cop in all its 
stages equally close and firm, it follows that the winding 
must be gradually modified, so that the velocity of the spin- 
dles at the termination of the inward run of the carriage 
shall be suited to the diameter of that — of the spindle 
on which the nose is being formed. That is to say the 
terminal velocity of the spindles should increase in the same 
ratio as the diameter of the spindle decreases. This accele- 
ration or ‘‘nosing,’’ as it is called, takes place, when first 
brought into action, almost at the termination of the 
inward run of the carriage; and begins a little earlier at 
each draw or run, until at the finish of a set of cops the 
‘nosing’ may begin 5in. or Gin. from the end of the 
inward run of the carriage. If the nosing begins too soon, 
the yarn is wound too tightly on the part not requiring 
assistance, and is unduly stretched. This is very plainly 
shown by the action of the counter faller, which is pulled 
almost close to the winding faller, and then, when the 
nosing is uired, is seen to rise. This action is most 
injurious to the yarn. : 

To meet these requirements many contrivances have been 
invented during the last fifty years. The one most gene- 
rally in use is that called the ‘* nose peg. This nose peg, 
acting on the winding chain, deflects it from a straight line 
into a bent line, causing additional chain to be uncoiled 
from the winding-on drum, and consequently increasing 
the velocity of the spindles. This, although an improve- 
n ent, imparts but little acceleration, and the little it does 
begins too early; say about 18in. from the end of the 
inward run of the carriage. Various forms have been 
given to the nose peg, but all amount to the same thing in 
practice. " 

The next important improvement was brought ont in 
1863, and consists in making the nose ‘peg bracket into» 
swing lever mounted on the quadrant. By giving this 
levera movement on its centre, its action on the winding 
chain is quickened, the acceleration of speed is greater than 
it is with the fixed nose peg, and its action may commence 
much later. But the nosing, even with this swing lever 
nose peg, commences too early, is limited in action, and 
appertra to lose its accelerating function when it ought to 
be greatest. This is true of all nose pegs, whether worked 
by hand or self-acting. ; : 

Nearly all nosing motions invented during the last fifteen 
years have been modifications of tie swing lever, and all 
except the scroll drum nosing motion are chain deflectors. 
What is wanted is something which shall continue or sup- 
plement the ordinary velocity-accelerating function of the 
** quadrant,” so that its action will be suited-to the con- 
stantly diminishing diameter of the spindle on which the 
cop nose is being wound. This object is attained by the 
application and use of a scroll on the end of the winding-on 
dram. 

When the cop has attained its full diameter, the scroll 





* Paper read before the Institution of Mechanical 
En, ineers, at Manchester. 


drum should be in the position shown in Fig. 9 and Fig. 10, 
page 512. As the cop is gradually built up, more winding 
chain ought to be uncoiled from the scroll, until, at the 
ae of the cop, the chain should be uncoiled 
as shown in Fig. 11, page 512. It will be understood 
that the velocity of the winding increases in the same 
ratio as the diameter decreases of the scroll from which the 
chain is uncoiled. The amount of acceleration thus given 
depends on the quantity of the scroll part used ; and the 
character of the acceleration depends on the form of the 
scroll end of the winding drum. Its range of accelera- 
tion is very much greater than in any other apparatus yet 
invented. 

Figs. 8 to 11 show the apparatus. Fig. 8 shows the 
position in which the parts should be placed to commence 
with. The quadrant is shown in the position where it 
stands when the bowl ison the ridge of the copping rail. 
The carriage is shown close up to the back stops, that is to 
say, at the end of its inward run. 

Fig. 9 shows the quadrant nut, with the parts on it in 
the same position as shown in Fig. 10, that is, when 
the cop bottom has just been completed. The carriage 
is shown close up to the back stops. The quadrant nut 
() is at its final position for making the rest of the cop. 
The arrow on the winding-on drum is in the position shown 
in Fig. 8 ; that is, the chain has been uncoiled from the 
cylindrical part of the winding-on drum, until it is on the 
point of uncoiling from the scroll part. The arrow crosses 
the = where the circular and parallel part ends and the 
scro’ ‘ 

Fig. 11 shows the position of the parts at the completion 
of a set of cops. It will be observed that the winding 
chain is shown as uncoiling from the small end of the scroll. 

The several parts are as follows: At the bottom of the 
quadrant at (1), Fig. 8, isthe quadrant nut in its proper 
position for winding on the bare spindle. At (1*) is shown 
the same quadrant nut in the proper position for windin 
thefull diameter of the cop, and with the parts moun 
on it in the position they are atthe completion of the cops. 
At (2) is the scroll, to which is fastened the chain (3); the 
other end of this chain, after ing round the pulleys (4), 
(5), and (6), is fastened to the sliding bracket (7), which 
slides on the shaper screw of the copping motion (8). The 
action of the chain (3) causes this sliding bracket to press 
against the “‘ front nug’’ (9) of the shaper frame which 
carries the shaper screw. The shaper screw is turned as 
usual by the ratchet wheel (24), which is moved through 
one tooth at each lift of the quadrant by the wire (25). 
The bracket (7) is so constructed that the nut (10), ranning 
forward on the shaper screw, can come into contact with it, 
as shown in Fig. 10, and cause it to slide with the forward 
movement of the nut (10), and so gradually pull the chain 
(3) in the direction of the arrow (11). The adjustable 
piece (12) is for the purpose of regulating the time 
when the nut (10) of the shaper plate shall come 
into contact with it, At (13) are two detent catches 
which enter into the teeth of the ratchet wheel (14) 
on which the winding chain is coiled. At (15) is a 
lever swinging on its centre stud in the bracket (16). This 
bracket is fastened by a special bolt, which also serves as a 
bolt for holding the guard covering the quadrant pulley. 
At (17) is a swivel lever carried by the lever (15). 
The lever (17) is free to turn in the direction of the arrow, 
but not in the contrary direction. At (18) is a bracket 
fastened to the arm of the quadrant. This bracket is capable 
of pushing back the lever (15) by means of the lever (17), 
when the quadrant is turning in the direction of the arrow 
(19). The steel end of the winding chain which goes into 
the quadrant nut, is about 3 ft. long, as shown at (20). 
The curb part of the chain will therefore be shorter than 
usual, and no part of it passes under the antifriction bow) 
into the quadrant nut ; by this means the wear of the chain 
in passing round the small pulley is entirely prevented. 

The parts bein propery adjusted, the mode of working 
is as follows. After the first stretch, the governor motion 
from time to time moves the quadrant nut further from the 
centre of the quadrant, so as to adjust the winding to 
the increasing size of the cop. By this movement of the 
quadrant nut the slack in the chain (3) is soon taken up. 
After the slack is taken up, the further movement of the 
quadrant nut causes the chain (3) to pull the lever (15) in 
the direction of the arrow (22). On the retarn of the 
carriage, the bracket (18), acting on the lever (17), forces 
it back again, and in doing so pulls a length of chain from 
the scroll (2), which causes it to turn on its axis and wind 
on the ratchet (14) a length of winding chain, which would 
otherwise remain coiled on the winding-on drum. By this 
means the length of chain left on the winding drum at the 
end of each stretch will remain nearly the same, until the 
cop has attained its full diameter, when the parts should be 
in the position shown in Fig.(10). Till this stage the bracket 
(7), Fig. 8, will still rest against the nug (9) of the shaper 
frame. About this time the nut (10) of the shaper will 
come into contact with the sliding bracket (7), will 
gradually draw the chain (3) and lever (15) along with it, 
and, as before explained, will draw a further length of chain 
from the scroll (2), wind up a further length of winding 
chain on the ratchet (14), and cause it to unwind from a 
portion of the scroll part of the winding-on drum (23). 
The repetition of this action gradually brings the scroll 
part of the winding-on dram into use, until at the com- 
pletion of the set of cops, Fig. 11, as much of the scroll part 
has been brought into use as the circumstances of the case 
require. By causing the nut of the shaper screw to act 
sooner or later on the bracket (7), a greater or less amount 
of the scroll of the winding-on drum may be brought into use. 
At the completion of the set of cops the scroll (2) should be 
in the position shown in Fig. 8 at (1*). Before beginning a 
fresh set of cops the winding chain must be uncoiled from 
the ratchet (14). 

By these arrangements the winding can be accommodated 
to any form of spindles. 





A further improvement in the winding motion has been 








effected by a change in the manner of ing the click 
and click-wheel on the tin roller ted! eae the 
movement of the carri at the commencement of its 
inward run, by means of the quadrant chain, drum, wheels, 
pinion, and click-plate, ca the said click-plate to tarn 
on its axis, and with it the click-catch, which by 
means of the click-spring caused the click to engage the 
teeth of the ratchet wheel. As the carriage moved further 
on some occasions than on others before the click-catch 
could engage the teeth (owing to the teeth not being always 
in the same relative position to the catch) this caused the 
winding to commence in some draws earlier than in others ; 
and as the winding always finished at the same time, more 
yarn was wound on the spindles in some draws than in others. 
This was very objectionable, use the yarn would be 
very liable to form into ‘‘ snarls’? when the winding com- 
menced later than it should have done. 

To remedy this defect the click can now be engaged (see 

Fig. 12, page 512) before the carriage begins its inward 
run, by a very simple contrivance ; consequently the 
same amount of motion is imparted to the spindles at each 
stretch after the cop has attained its full thickness, except 
what little it gains by the acceleration due to the nosing 
motion, as already explained. For this purpose, the boss 
(1) on which the click spring rotates, instead of being as 
hitherto a portion ef a fixed bracket, is now a part ofa lever 
(2), which swings loosely on the tin roller shaft (3). This 
lever is actuated at the proper time by a small bracket, 
screwed on the connecting rod (4), which lifts the ‘‘ holding- 
out catch’ (5). This rod receives its motion from the 
taking-in lever, as it puts the taking-in friction into gear. 
By this means the winding 1s more uniform in its action, 
the yarn is subjected to less strain, and it is kept freer from 
snarls. 
The “‘ middle drawing-out apparatus,”’ for increasing the 
steadiness of the mule carriage, consists of an extra 
** drawing-out scroll’? on the back shaft, opposite the 
middle of each half of the carriage ; from each of these 
scrolls a band is connected with the carriage, in the same 
manner as at the middle of the headstock, and at the out- 
ends of the mule, except that for convenience the bands 
are here passed under the carriage. By means of these 
bands the carriage is governed at five points in its length. 

Another important improvement in the back shaft 
is the connexion between it and the taking-in scroll 
shaft. Formerly the carriage was pulled in from the 
headstock only, that is to say, from the middle of its 
length only, and the ends of the mule were kept something 
like parallel with the middle part by means of squaring 
bands. By connecting the back shaft, when the mule is 
going in, with the taking-in scroll shaft, by means of extra 
scrolls and bands, the back shaft receives a motion exactly 
similar to that imparted to the middle of the carriage. 
is converted into a taking-in as well as a drawing-out shaft, 
and the motion of the carriage is kept steady by six hands 
instead of two as formerly. 

The cam shaft of the headstock still retains its important 
position as one of the main features of the self-acting mule. 
In its best form it is worked by a friction box, which per- 
mits of the quickest velocity of rotation, and at the same 
time, whilst it is sufficiently positive for the work it has to 
perform, is not liable to break the connected parts in case 
of derangement. For medium counts it is now almost 
universally used with two changes ; the other changes in 
the action of the mule being effected without its inter- 
vention. Thus the two former systems are combined, 
namely, that system in which all the changes were made 
by the cam shaft, and that in which no cam shaft was 
used. The great desideratum is reliability and rapidity ; 
and these have thus been attained to a remarkable extent, 
yielding a regularity of production week by week unknown 
in former periods. 

The general parts of the mule have been much strength- 
ened. Rim shafts now revolve at as high an average 
speed as 650 revolutions per minute, driven by 4in. and 
4; in. belts. The pulley being 15 in. in diameter, or 3.92 ft. 
in circumference, this gives 2548 ft. per minute as the 
speed of the belt; and. in some cases it is even higher than 
this. 

The backing-off, taking-in, and cam frictions have been 
enlarged to give them greater controlling power. The 
rods, levers, and various connexions have been strength- 
ened, to enable them to distribute properly the great 
increase of power represented by the breadth and speed of 
the driving belt. ‘I'he winding parts and faller work of 
the mule have also been very much strengthened. 

Spindles are now made capable of revolving at very much 
higher velocities; it is very common to drive them at 
upwards of 8000 revolutions per minute, with cops on them 
20 per cent. heavier than those formerly made. 

Mules, as machines, work very much more steadily and 

uietly, and are far less subject to stoppages from break- 
} aa than before; whilst their capacity to stand the 
strain of the extra quantity of work produced is very much 
superior. 

The present construction may be expected to be more 
durable than any coustructed previous to 1866. The pro- 
duction of 32s. yarn in 1866 was given in the former paper 
as 22} hanks per spindle per week, but some of the best 
mills were then obtaiming 24 hanks. The present produc- 
tion of a modern mill, working 3} hours less time per week, 
is fully 27 hanks per spindle for the same counts, being an 
increase of at least 34 or 4 hanks per spindle per week. 
Indeed the reduction in the time worked is really greater 
than 3} hours, because it was formerly the custom to clean 
the machinery after the engine had stopped, whereas now 
it is usual to clean it during the mill hours. The actual 
increase is equal to about 14 per cent. ; but taking the 
reduction of time, 6.6 to 7 per cent., into account, the 
increase of production is equal to about 22 oe cent., whilst 
the quality of the yarn spun has improved from 8 to 10 per 
cent. as to strength. 

The size or length of mules remains about the same, but 
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the number of long mules now working has very much 


increased. 2 . 
The number of vata required for a pair of mules 
containing, say, 2000 spindles, is the same as before. The 
cops are made so much larger that fewer “doffings’”’ are 
required for the same length of yarn, but taking the 
increased production into consideration the actual amount 
of ‘‘ doffing’’ labour is about the same. 

The headstock being much improved in its automatic 
movements, the ‘‘ minder’’ can devote his attention almost 
exclusively to piecing ends, and looking after the younger 

jiecers. 

. The great velocity now given to the rim shafts has 
caused the line shafts of spinning mills to be driven very 
much more quickly ; formerly 180 to 200 revolutions was 
considered a good speed, but with quicker rim shafts 240 to 
250 revolutions is now desirable, so as to avoid the use of 
large drums on the line shafts, and also of large drums 
oa small pulleys on the countershafts. Nearly all mules 
are now driven by countershafts. 

The difficulty of obtaining these high velocities by direct 
driving has led to the introduction of belt and rope driving 
in many of the cotton mills recently built ; and the results 
are very satisfactory, a steadier motion being imparted to 
the machines. The adoption of belt and rope driving has 
also been influenced by the number of breakdowns in the 
mills built during the last seven years, where gearing was 
used. No doubt the greatly increased production of the 
machines has had much to do with these accidents. Where 
rope or strap driving has not been introduced, cast-steel 
wheels have been generally substituted :for the broken cast 
iron ones. 

For spinning yarns of medium fine counts, say, up to 90°, 
the self-acting mule has now almost entirely superseded 
the hand mule. The mule just described is for the 

urpose, but it is supplemented by a jacking, and a roller 
elivery motion. The work produced is excellent, both in 
quality and in quantity. 

Jacking Motion.—This continues the outward run of 
the mule carriage after the rollers for drawing the cotton 
have ceased to revolve, in order that any thick places which 
may be in the yarn may be made uniform with the rest ; 
its effect being that wherever there is a thin place in the 
thread the greater portion of the twist runs into that part 
first, and thereby renders it more difficult to be elongated 
than the thicker parts, which are thus drawn down. The 
amount of jacking introduced varies from zero to 4in. or 
5in., as the — of cotton to be spun is longer or shorter 
in its length ; the longer admitting of the greatest amount 
of jacking. Various systems have been applied for this 

urpose, but that known as the “‘sun and planet’’ system 
is undoubtedly the best, as the stoppage of the rollers is 
more ual by this than by any other. As little twist as 
possible is put into the yarn before the jacking commences, 
only just sufficient to keep the fibres united ; therefore, a 
great amount has to be put in after the rollers have stopped. 
This has the effect of tightening the yarn, and unless the 
tension is reduced the yarn is liable to break before the 
required amount of twist has been put in. Formerly it 
was customary to cause the carriage to move inwards a 
little, to ease the tension of the yarn; this had the desired 
effect, but it shortened the stretch, and the carriage bein; 
a large apparatus was difficult to regulate. Now, inste 
of moving the carriage, the rollers are made to revolve, 
and to deliver, at a rate which can be varied at will, a small 
quantity of roving, whilst ‘‘ extra twist’’ is being put in the 
yarn; and the result is very satisfactory. This apparatus 
is called the “‘ roller delivery motion whilst jacking.”’ 

It is also customary to cause the rollers to deliver a 
little sliver during the inward run of the carriage, and 
whilst the spun yarn is being wound on the spindles. The 
amount varies from 3in. to 4in. ; consequently a mule of 
60 in. stretch will wind on the spindle at each stretch 
about 63in. of yarn. The apparatus for this purpose is 
universally oll» when spinning long stapled cotton, and 
the spinning is greatly improved thereby. Time does not 
permit to explain this more fully, or to — on the 
drawing rollers of mules, and the varieties of spindles 
suitable for these special yarns. 

Mules for Finest Counts.—For spinning the finest counts 
of yarn the hand mule has been brought to great perfec- 
tion ; all its operations being now automatic, or nearly so. 
The “‘ spinner,’’ as he is called, has only to supply the little 
power required to control some of the motions. This he 
is able to do easily, even when the mules are large ; but it 
requires close attention on his part, — with an 
extremely sensitive touch, which can only be acquired b 
long practice. To back off, wind, and lift the faller at the 
termination of the inward run of the carriage, in first-class 
style, demands great skill on the part of the operator. The 
work heing done in hot rooms increases the difficulty, and 
it is almost impossible for him to work uniformly from 
morning till night. Men of first-class ability as spinners 
become scarcer year by year; and the necessity of reduc- 
ing the cost of spinning has culled special attention to the 
question of making this mule entirely automatic. During 
the last twenty-five years many patents have been taken 
out, and many schemes have been tried, but the general 
results have been very unsatisfactory. They were generally 
of too provisional a ¢ . 

The limits of this paper only admit a description of one 
system, which has been extensively adopted. The aim of 
the inventor has been to imitate the operation of the hand 
Spinner in every delicate operation, as:far as “ positive’”’ 
mechanism could be made available. 

, —— of the Mule.—The hand spinner when back- 
ing off brings the Meyrme faller down upon the yarn, 
before he reverses the spindles so as to uncoil the yarn from 
them ; and the moment the faller touches the yarn both 
motions act together. To obtain this result with the self- 
actor, the winding faller is depressed by the arm (1) and 


incline (2), Fig. 14, page 513, just before the carriage com- 
At the same time the slack in the 


pletes its outward ran. 








backing-off chain, caused by this movement, is taken up 


by a modification of the apparatus used for ting the 
. reviously described. backing- 


backing-off chain, as K 
off snail (27), chains (26) and (29), and lever (30), remain as 
shown in Fig. 7 (page 487 ante). At (5) is a lever mounted 
on the stud in the bracket (6); the other end of this lever is 
curved, and forms an incline for acting on the lever (30). 
At (7) is a sliding incline connected to the rod (34). The 
function of the curved end of lever (5) is to take up the slack 
chain given by the depression of the faller. The function of 
the incline (7) is to regulate the position of the lever (5), so 
that it may give the exact t of moti uired a 
each s of the cop’s progress. The eccentric pulley (4) 
is to modify the seeing 2% so that it may be suited to the 
form of the spindles, The depression of the winding faller 
is uniform all through the formation of the set of cops; 
but the’ position of the locking lever (3) and its parts 
is constantly varying within small limits, therefore a 
compensation is required, which is provided for by this 
modification. By these means a very delicate action in the 
backing off is obtained. The finer the counts of yarn to 
be spun, the slower is the velocity of the spindles when 
backing off. The yarn having been backed off from the 
bare spindle, and the faller ‘‘ locked,’’ it is now necessary 
to wind it onthe cop, beginning at the point and winding 
it down to the base of the cone, preparatory to winding it 
from the base of the cone to its point or nose. 

We bave now to describe a special apparatus introduced 
into the quadrant motion to perform this operation in the 
fine spinning mule. It must be explained that fine yarns 
are generally doubled after being spun; and for this pur- 
pose the cops are mounted on steel skewers and placed in 
the creel of a doubler, in slightly inclined positions. free to 
turn in the creel, and allow the yarn to be uncoiled from the 
skewer. When the is unwinding from the small part of 
the cop down to its full diameter, the action goes on all right, 
because there are many turns of yarn to uncoil, and the 
cop turns on its axis more slowly as the diameter increases. 
Abont 50 in. of yarn are uncoiled when the full diameter is 
reached ; but in uncoiling the next 10 in. of yarn there is a 
great increase in the speed of the cop, resulting from 
suddenly passing from the full diameter to the small dia- 
meter at the point of the cop. This causes the cop to be 
jerked round too quickly ; it then overruns itself and is 
very liable to break the a. The hand spayner can 
regulate the number of coils at pleasure, and in practice it 
is found that about six coils are sufficient to give the 
necessary results; but to arrange this by self-acting means 
, very difficult, and only one solution has been found 

or it. 

The quadrant motion, as originally used, is capable of 
giving an accelerating motion only ; but the true require- 
ments of the case demand that the motion shall be first a 
diminishing and then an accelerating one, because the 
winding in all cases commences on the smallest diameter, 
then winds down to the largest diameter, and then again 
back to the smallest diameter. In practice, however, this 
has never been fully attained. It is found that by means 
of the counter faller a compromise is made between the 
demands of the small and large diameters; and as this is 
only the initial stage of the winding, no harm is done, 
because there is a compensation in the rest of the winding, 
which is regulated to suit the exact requirements of eac 
stretch. By the —s arrangement of quadrant, it is 
impossible to give more than 44 turns of spindle during the 
time it is winding from the point of the cop to the base of 
the cone. The front incline of the copping rail has been 
lengthened to 15 in., and in some cases to 18 in., under the 
impression that this quantity of yarn would be wound on 
the spindles. It is not from this, however, that the defect 
arises; it is simply from the want of a sufficient number 
of turns in the spindles. If a long incline is used, the 
result is that the counter faller rises very high and takes 
up the slack yarn which ought to have been coiled on the 
spindles ; and when the — receive the necessary 
amount of motion it is found that 10 in. or 12 in. of incline 
is sufficiently long to enable six or seven turns of yarn to 
a on the spindles during the putting down of the 

er. 

As already explained, the quadrant is governed by a 
grooved rope drum or scroll (26), Fig. 8, on the quadrant 
shaft (27). Ordinarily this scroll is a parallel one and 
receives its motion from the carriage. If the motion of 
the carriage is uniform, the rotation of the scroll shaft is 
uniform, and the motion of the quadrant is uniform also. 
If at the commencement of the inward run of the carriage 





y | the relative speed of the quadrant, in the same direction, 


was to be reduced, it is evident that more chain would be 
uncoiled from the winding-on drum, and more motion 
would be given to the spindles. This is accomplished by 
making the scroll (26) on the quadrant into a variable one, 
the two ends being considerably larger than the middle 
part, which remains as before. When the eae gt pp 
to move inwards, it uncoils the rope from the large of 
the scroll (26), and consequently imparts a slower motion 
to the qu nt shaft (27), and to the quadrant ; hence the 
D number of coils of yarn can = coiled on 
the porns Am during the going down of the faller. By the 
time the diameter is reached, the band ins to 
uncoil from the lel part of the scroll, and no farther 
modification of the winding motion takes place until the 
nosing motion comes into operation. "When once adjusted, 
no further attention is required by the attendant. Old 
spinners have long dec! it impossible to attain this by 
automatic means. 

To enable the counter faller to act quickly without 
straining the yarn, its shaft is now moun on anti- 
friction ee and this is found to work advantageously. 
The hand spinner could wind the yarn on the cop without 
moving the counter faller; but for reasons already 
a this is impossible by the self-actor, the counter 

er playing a very important part in the winding, &c. 

Special arrangements are used in the ‘‘couplings” of 


ition of the 


the winding and counter fallers, and in the 
ler, but these 


counter faller relative to the winding f 
cannot be dwelt upon here. i 

The Faller-LInfting Motion. —The i having 
arrived at the termination of its inward run, it is neces- 
sary to lift the faller, and coil the remainder of the 
unwound yarn on the bare spindle, preparatory to com- 
mencing the spinning again. is is the most important 
operation performed by the spinner. He allows the car- 
riage to arrive at the end of its run before he begins to lift 
the faller ; the spindles and rollers are then in their nearest 


t — yee gy | there is the shortest length of yarn 


left to be coiled on the spindles. The relative position of 
the spindles and rollers, as well as the angle of the spindles 
to the rollers, varies with the counts spun, within well 
defined limits ; the finer the counts the greater the inclina- 
tion of the spindles to the rollers, and the more obtuse the 
angle made by the spindle and thread just at the commence- 
ment of the pate run of the carriage. 

The winding on of the yarn requires to be regulated so 
that just sufficient yarn is left to coil on the spindles with- 
out either stretching the yarn, or leaving it slack to run 
into snarls. This is the problem to solve. The spinner 
having regulated the winding during the run in of the car- 
riage, so that the proper amount of yarn was left to coil on 
the bare spindle, brought the operation to a stand, and then 
slowly lifted the faller; at the same time he regulated the 
winding so that the yarn was coiled on the taper spindles. 
As soon as the faller was free from the yarn, he allowed 
the mule tostart again for another stretch. He performed 
these operations with more or less rapidity according to the 
counts to be spun. On the medium counts the movements 
followed each other almost with the same rapidity and 
regularity as in the ordinary self-acting mule, but as the 
counts become finer the division of the operations become 
more marked and deliberate. This is especially so in the 
**box organ hand mule,”’ in which the spinning does not 
commence until it is set in motion, after the completion of 
the faller lifting. The momentum of the various parts is 
completely under the control of the spinner, and is prac- 
tically destroyed. 

In ordinary self-actors the “unlocking’’ of the faller 
takes place during the run inof the carriage, but at as late 
a period as possible. The carriage, when near the termi- 
nation of its inward run, brings the end of the lockin 
lever in contact with the fixed unlocking bracket, an 
forces the locking lever out of contact with the copping 
parts of the mule. After the faller is thus unlocked, 
the copping rail has no further control over the faller. 

It will be understood from the —— explanation that 
the unlocking must be completed before the termination of 
the inward run of the carriage. In determining how late 
4 is safe f hc yt. aoe ni eee nee to be made for 

e variations of the s: with which the carriage goes in, 
owing to the variations of the speed of the engines, and to 
the condition of the taking-in bands, which affect the 
momentum of the various parts, semetimes causing the 
carriage to go against the back stops very heavily, and at 
other times scarcely to touch them. This variation affects 
the unlocking very materially and causes the faller to be 
unlocked irregularly. In well-constructed mules these 
variations are reduced to a minimum, but they are never 
entirely eliminated. The result is that more dea yarn is 
left unwound than is required to coil on the spindles. 

In the apparatus shown in Fig. 13, page 512, the opera- 
tion is effected in the following way. Instead of the 
unlocking bracket (14) being a fixture, as ordinarily used, 
it is mounted on a sliding bar (15) connected with a 
weighted lever (16). Suitable arrangements are made for 
restoring this ~ ae to its normal posit’on after it has 
unlocked the faller. When in position for unlocking it is 
held by a catch (17); this catch is liberated by the carriage 
at the proper time, but always near the termination of its 
outward run. The locking lever (18) and its connected 
parts remain as usual. e@ unlocking bracket is set so 
that the carriage can g° close up to the back stops without 
unlocking the faller; but the carriage no longer directl 
forces the unlocking. On liberating the catch (17), which 
holds the sliding bar on which the unlocking bracket is 
mounted, the weighted lever (16) falls, and forces the 
bracket in the direction of the arrow (19) against the end 
of the locking lever, and thus unloeks it just as the car- 
riage completes its inward run. By disengaging the slide 
bar sooner or later the faller can be unlocked at the proper 
time. In practice it is found that the rollers and carri 

tions are engaged, ready for another stretch, before the 
faller has left the yarn as it is coiling on the spindles. By 
these means the “ winding on” is carried to the latest 
period, preparatory to coiling the yarn on the bare spindle. 

In the ordinary self-actor, as soon as the faller is 
unlocked the yarn is allowed to be coiled on the bare 
spindle by the momentum acquired by the spindles durin 
the run-in of the carriage, the faller wire being mov 
quickly out of the way by the lifting springs. The results 
are very i ; sometimes snarls are wound on, and 
sometimes the yarn is stretched or ‘‘ cut’’ as it is -- 

In the arrangements illustrated in Fig. 13, the tin 
roller which drives the spindles is connected with the faller 
shaft positively by a train of gearing, so that the tin roller 
controls the motion of the faller during its rise. 

The relative motions of the tin roller and faller are not 
always the same. The motion of the tin roller being 
assumed as uniform, the motion imparted to the spindles 
will be uniform also; but in order that the yarn may be 
guided so as to coil nicely on the spindles, it is obvious that 
the faller wire must rise most quickly when winding on the 
largest diameter of spindle, and the rate must gradually 
diminish as the spindle decreases in thickness, thus pro- 
ducing a tapering spiral of yarn on the spindles. To 
obtain this resulta pair of volute wheels are employed, 
which convert the uniform motion of the tin roller into a 
variable motion in the faller shaft. 








This connexion of the tin roller and faller shaft is only 
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possible during the lift of the faller, because the tin roller, 
when set in motion to turn the spindles for lifting the faller, 
continues in motion until the backing off ro place ; 
whereas the faller must stop almost immediately it has 
coiled the yarn on the bare spindle. 

The following is the modeof action. The friction (1), 
Figs. 15 and 16, is keyed fast on the tin roller shaft (2). 
Loose on the same shaft is the fricton cone (3), covered as 
usual with leather, and capable of being slid along the 
shaft. Cast to the friction cone (3) is the pinion (4), gear- 
ing into the carrier wheel (5). The pinion (4) has a flange 
(6) cast to it ; its teeth are also wider than the teeth of the 
carrier wheel (5), to allow of the fricton cone (3) being dis- 
engaged from the fast friction cone (1). On the rim of the 
carrier wheel is cast an inclined piece (7), capable of acting 
on the flange (6) of the pinion (4). This pinion has also a 

ve cat into its boss, into which a fork of a lever (8) 
fis, weighted with a counterweight (8*). This weighted 
lever always tends to slide the cone (3) into contact with 
the cone (1), and so couple them together. Now it will be 
obvious that the lifting motion should be brought into 
action immediately the faller has been unlocked. If put 
into action too soon, one motion would be acting against 
the other, and a breakdown would be the result ; and if 
too late it would be useless. To insure both motions 
working in harmony, the unlocking of the faller is made to 
liberate the weighted lever (8), ard thus allow it to put the 
friction cones inte gear. This is accomplished by means of 
the connecting rod (9), which forms a lock for the end of 
the connecting rod (10), which latter is coupled to the 
weighted lever (8). The two rods work at right angles to 
each other ; on the unlocking of the faller, the connecting 
rod (9) is pulled in the direction of the arrow, until it 
releases the stud on the rod (10), and so liberates the rod 
(10) and the weighted lever (8). As soon as the friction 
cones are in gear, the faller commences to be lifted, motion 
being communicated at the proper ratio by the volute 
wheels (11) and (12). By the time the faller is clear of the 
yarn and its work done, the incline (7) on the carrier wheel 
will have come in contact wita the flange (6) on the pinion 
(4), and forcing it endwise by its wedge-like action, will 
cause the frictions to be drawn asunder, and thus arrest 
the motion from the tin roller to the faller. This action is 
a very beautiful one. 

Self-stopping couplings to the cam shaft are common, 
bat these stop during less than a revolution of the appa- 
ratus. For the above purpose the stopping must be effected 
anywhere between a part of a revolution and three revolu- 
tions or more: no two draws are alike, since, as the cop is 
built up, less and less of the spindle is left bare, and there- 
fore the faller is lifted less, and the apparatus must be dis- 
engaged earlier. By setting the inclime so that the disen- 
gagement takes place immediately the faller has left the 
yarn, itis always safe ; the arc of motion of the faller being 
comparatively small, say about 80 deg., when beginning ou 
the <9 spindle, and gradually becoming less until it is 
only about 30 deg. 

When the mule is backing off, the faller reverses the train 
of gearing, and removes the incline (7) from contact with 
the flange (6) of the pinion. This action would allow the 
cones to go into gear again, if not prevented by a stop (13), 
which acts on the weighted lever (8). The carriage, when 
near the termination of its outward ran, brings a part of 
the weighted lever (8) over against the stop. The greater 
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the are of motion of the fuller during the backing off, the ; (3), and the taking-in pulley at (4), alo loose on the rim 


greater the motion of the carrier wheel (5), the farther the 
incline (7) is removed from the flange (6), and the more 
revolutions the pinion (4) makes. Whether the faller 
moves through a large or small are, it is always liberated 
from the control of the tin roller at the proper time. The 
whole operation occupies only about one second. It is the 
short time allowed which forms one of the difficulties of 
this difficult problem. 

The stop (13) which keeps the friction cones (1) and (3) 
out of gear during the backing-off, keeps them so until the 
lock of the faller, sliding the connecting rod (9) forward, 
locks the connecting rod (10), as explained before. 

Another important feature of this operation is the a 
at which the parts are allowed to work. The speed of the 
spindles, at the termination of the inward run, is too quick 
to allow of the use of the positive apparatus described, as 
it is found impossible to e the parts sufficiently 
quickly. This difficulty is farther increased by the spindles 
aes J put up to the spinning speed as soon as the carri 
finishes its inward run ; for it is impossible to rely on the 
momentum of the spindles for this purpose, the results 
being too variable. To overcome this difficulty, an extra 
driving belt is used for driving the “‘self-acting”’ pulley ; 
this belt has generally about half the speed of the main 
rim-shaft belt, both belts working on the same diameter of 
pulley, Figs. 17 and 18, page 513. The fast pulley is 
shown at (1), the loose pulley at (2), another fast pulley at 





shatt; both belts receive their motion from the counter- 
shaft as usual, Fig. 18. The cam shaft has three changes 
in this mule. When the carriage is making its outward 
run the quick belt is on the fast pulley (1), and the taking- 
in belt is on its loose pulley (4). At the proper time the 
cam shaft makes its first change, the rollers are stopped, 
and when the proper amount of ‘‘ twist’’ has been put into 
the yarn, the twist motion disengages the catch which 
holds the quick belt on the fast pulley (1), and allows a 
spring to move it on to the loose pulley (2). This allows 
the backing-off to take place in the usual way ; after which 
the carriage makes its inward run, and just before the 
termination causes the cam shaft to make a second change, 
causes the slow belt to run on its fast pulley (3), and turns 
the rim at a comparatively slow rate. In fact this belt 
acts as a kind of brake on the momentum of the rim shaft, 
which can be relied upon to be the same in every stretch. 
It is whilst this slow speed has the control of the mule 
that the lifting apparatus does its work. 

When the faller has nearly lifted clear of the yarn, a 
finger on it comes in contact with the cam shaft escapement, 
and allows the cam shaft to make a third change, which 
forces the slow belt off the fast pulley (3), and then forces 
the quick belt on the other fast pulley (1), when the 
spinning goes on at the proper speed. So quickly is the 
whole operation performed that it is impossible to see the 
change in speed from the slow to the quick belt, though of 
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The 
slower the operation the more perfectly it is done; but it 
is found to be well done with spindles running at 1500 


course it is easy to see the movement of the belts. 


revolutions per minute. 

During the outward run of the carriage the various 
parts are replaced in their proper position for effecting 
these operations. 

An apparatus is also used by which the winding faller, 
during the time it is being “ lifted,”’ is enabled to govern 
the counter faller in such a manner that the counter faller 
is free to take up the slack yarn, if any, e during 
the rise of the winding faller, and is ‘‘ depressed” below 
the yarn as usual before the spinning commences again. 

‘Double speed” motions are still used for the finest 
counts; but as this element would render the previous 
explanation more complex, it has been purposely omitted. 

Ring Spinning.—In conclusion, it is necessary to allude 
to the question of ring spinning. Of late years consider- 
able attention has been given to this subject, and many 
machines have been set to work in this and other countries. 
In America it has long been in use. The best type of 
spindle in these machines is the outcome of American expe- 








rience, the most popular being the “‘ Rabbeth’’ and ‘* Booth 
Sawyer.” 

Ring spinning has hitherto generally been substituted for 
fly throstle spinning, to which it is more closely allied ; 
but in some cases it is competing with mule spinning, 
although, on account of its winding on wool bobbins, this 
is to a very limited extent. It is only suitable for medium 
counts, and requires good cotton to give the best results. 
It produces a stronger yarn than the mule, but not so 
strong as the throstle; nor is it so universal in its applica- 
tion as the latter. Further experience is necessary before 
it will be safe to say what is the woe position of the ring 
spinning throstle in the economy of the cotton trade. At 
present opinions vary very much indeed on the question, 
and as to durability there are no data from which com- 
parisons can be e with other competing machines. _ 

The writer has now only to express his great obligation 
to Mr. John Dodd for the material assistance given by him 
in the preparation of this paper. 


nn er Pr ar we wi clehieg tel ecko. Themes Com- 
pany has decided on establishing steel works, The necessary 
machinery has been ordered from Leeds. 











ELECTRIC LIGHTING IN THE CITY. 
To THE EDITOR OF ENGINEERING. 


S1r,—Reading the patten of the tenders published 
in your issue of November 19, I was struck by the estimate 
of candle power furnished by two of the competing systems 
—the Jablochkoff and the Brush. A Y 5 has recently 
been made by the municipal engineers of Paris as to the 
com tive cost of tae Jablochkoff system and the Phare 
gas burner. It appears that each square metre of pave- 
ment — by electricity costs 3 centimes for 6 hours, 
while the corresponding area li by gas costs 1.8 
centimes. The maximum illuminating power of the Phare 
burner is 140 candles, so that I am at a loss to see how the 
Jablochkoff light can be equal to 500 candles. 

A power of 2000 candles is certainly much too high an 
estimate for the Brush light if that from the Gramme is 
only 4000, the light from the former lamp being almost 
entirely that from the arc, and not from the heated crater 
of the positive carbon. The plan I have advocated as the 
most economical for street lighting by cote is that of 
slinging the lamps up at a considerable height mid 
across the streets, somewhat after the fashion of the old o' 
lanterns. It appears that this was to have been done by 
Mr. Crompton, so I suppose that it is from this arrange- 
ment that he adduces the figures contained in ENGINEER- 
1n@ of November 26. 

Your obedient servant, 
KILLINGWORTH HEDGES. 
1§25, Queen Anne’s Gate, Westminster. 





* To THE EpIToR oF ENGINEERING. 

S1r,—In a letter which appeared in your last issue, a 
Mr. Crompton favours the public with certain figures and 
estimates respecting the ‘‘ Brush electric light.’’ 

Their very absurdity places them without the pale of 
argument, and in a controversy of this nature little is to 
be gained by simply meeting statement with counter-state- 
ment ; but I can assure the public that no have ever 
been put forward by Mr. Brush, or under his authority, as 
to 3 power of his light which are not capable of absolute 
proof. 

I amas yet quite unable to ise in Mr. Crompton’s 
position as a competitor in electric lighting, any status 
sufficient todemand acceptance of a personal c nge, 
7 Iam able to state that the Anglo-American Electric 

ight Company is willing, in the interest of the general 
public, toengage in competitive trials with all the existing 
recognised prominent systems of electric lighting upon the 
conditions which were suggested to the Glasgow Philo- 
sophical Society by our vice-chairman, when we were 
invited to send our apparatus to the recent exhibition in 
that town. These conditions, if adopted in their entirety, 
would have gone far towards putting an end to rash and 
ill-considered statement. 

They were : 

(A). That the exhibition should be competitive as to the 
chief existing systems. 

P (B). That the tests should be comprehensive and exhaus- 
ive. 

(C). That a full report should be published. 

(D). That the points to be subjected to proof should 


comprise: 

1, The candle power of lights exhibited. 

2. The number of lights in circuit worked by a single 
dynamo machine. 

3. The gauge and cost of wire leads. 

4. The fength of circuit over which the current can be 
conveniently worked, and with what loss upon circuit of 
increased length. 

5. Indicated horse power per 1000 candle power light 


produced, 
6. Cost per hour per 1000 candle power light produced as 
proved by consumption of coal carbons, interest upon 


cost of ~ meapesy installation, &c. 

7. Evidence as to the working regularity, wear and tear 
of er 

8. Purity of carbon. 

The end in view being to arrive at the cheapest and best 
electric light for general purposes of illumination. I 
therefore take this hi neg sm of publicly stating that the 
Anglo-American Electric Light Gampaiy is — to 
expend the sum of 2501.4(or such greater or less amount 
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as may be n , if the proprietors of the other pro- 
ar me § systems will bear their proportion of such total 
sum as might be required) towards carrying out an exhaus- 
tive series of tests, embracing the points above mentioned, 
the trials to be undertaken by a competent jury of not less 
than nine scientific men, the selection of whom shall be 
in the hands of the Council of the Royal Society, the 
Institation of Civil Engineers, and the Society of Telegraph 
Engi , our competitors to be allowed to employ with 
their own dynamo machines any system of lamps, and any 
carbons now in use in electric lighting (except the Brush). 
The Anglo-American Electric Light Company confining 
themselves exclusively to the Brush dynamo machines, 
the Brush single and circuit lamps, and the Brush carbons. 
In conclusion, I cannot do better than repeat what was 
written by our vice-chairman when responding to the invi- 
tation of the Glasgow Society to exhibit there, viz., ‘‘ that 
such a work if undertaken in a comprehensive form, and 
carried out, would be one of national importance, and 
worthy of all the scientific knowledge and investigation 
which could be brought to bear upon it, for electric lighting 
may be well considered as likely to be one of the greatest 

developments of the present day.’’ 

I remain, your obedient servant, 
T. J. Monraomery, 
Of the Brush Electric Light Company, U.S., 
and of the Anglo American Electric 
Light Company, Limited, England. 
Anglo-American Electric Light Company, Limited, 
74, Hatton Garden, London, Dec. 1, 1880. 


To THe EpiTor oF ENGINEBRING. 

Siz,—Our attention has been drawn to a letter in your 
last issue, from Mr. Crompton, stating that the Brush 
system had been withdrawn from the competitive trials at 
the Glasgow Exhibition. Allow me to state in reply that, 
far from there having been any objection on the part of the 
Anglo-American Electric Light Company as to ——— 
the testing of their apparatus, they had not only demanded, 
but had even made it a condition of exhibiting, that the 
most comprehensive and exhaustive tests should be applied 
to the system they have introduced ; and their exhibit was 
ready and at the disposal of the jurors from the first hour 
of its erection—a day before the agreed time—until several 
days after the close of the Exhibition. The ultimate so- 
called ‘** withdrawal” was simply a refusal to allow tests, 
which they understood would be made in a hurried and 
incomplete manner, to proceed, until they had received an 
assurance that they would be carried out by the jurors 
whose names had been put forward, and in so thorough a 
manner that they should be of practical value to the public, 
for which end alone my company had consented to incur 
the inconvenience and expense of exhibition. My directors 
awaited such an assurance for several days, and did not 
give the order for the removal of the apparatus—although 
much wanted by the purchasers—until twelve days after 
the date originally fixed for the close of the Exhibition. It 
is naturally a disappointment to them that the information 
which they had desired to afford as being of interest and 
value, should be temporarily withheld, but they are in no 


way responsible for such a result, which is both against 
their intentions and their interests. 


The field is so | that there need be no jealousies in 
the matter of electric lighting. Its future application bids 
fair to be so extended, that there will be room for any 
number of systems in fair and healthy competition, but 
upon scientific grounds it is desirable that the relative 
advantages and peculiarities of each system should be 
understood, a result which my directors considered could 
only be attained by carrying out the very comprehensive 
tests which they had poi ted out as being desirable, and 
for which they had asked . 

I am, Sir, your obedient servant, 
Fritz CuNLIFFE Owen, Secretary. 

Anglo-American Electric Light Company, Limited, 

74, Hatton Garden, London , Dec. 2, 1880. 





CORROSION IN STEAM BOILERS. 
To THE Eprror oF ENGINEERING. 

Siz,— We do not wish to enter on any controversy as to 
who was the first to show conclusively that air passed in 
with the feed water is the cause of the above—the subject 
having been exhaustively inquired into by the late Boiler 
Commission, the balance of the reported evidence from 
which inclined to the opinion that free oxygen in the water 
is the corrosive agent. It will perhaps save correspondence 
on the subject if we at once make known the essential 
difference between our method of preventing the evil and 
others proposed prior to our patent, Messrs. Weir's several 
schemes being by no means the only ones that have from 
time to time been offered to the public. In all the specifi- 
cations referred to by Messrs. Weir it will be found that 
in common with several other patentees, the separation of 
the air or gases from the feed water has been attempted 
to be accomplished while dealing with the latter under 
more or less pressure, and though we are quite willing to 
admit that a certain amount of air is extracted by such 
means, we contend that unless the feed water having 
a large surface area is subjected to the natural evolving 
effects of a vacuum, and is assisted by raising its tempera- 
ture to near the corresponding bo ling point, it will not 
part with the gases held in solution; this truth will, we 
think, be apparent to those of wr readers who have given 
any attention to the subject. e have no knowledge, nor 
have we seen any statement of beneficial results which 
have attended the adoption of such appliances as the Messrs. 
Weir have put in practice, of course are unaware of 
the nature of the improvements embodied in the patents 
they are now bringing out, but we are almost confident, 
having research, t no specification of an ante- 
date to our own has in any way covered the arrangements, 
secured to us for dealing with the feed water under a 





vacuum so as to purify same of dissolved gases, and for 
preventing oil or fatty matter pone into the feed pumps, 
and we trust that Messrs. Weir will have as great a regard 
for the rights of previous inventors as we have endeavoured 
to exercise. 
We are, Sir, yours truly, 
CANDLISH AND NoRRIs. 
New Broad Street House, London, December 1, 1880. 





THERMODYNAMICS. 
The Thermal and the Ergonal Constituents of Specific 
Heat of Liquids. 
To THE EpIToR or ENGINEERING. 

Srr,—I find that in my letter on the above subject, which 
appeared in the last issue of ENGINEERING (page 489), 
on the paper partly read by me at the last meeting of the 
Physical Bociety, an error occurs in the formula for q. It 
ought to be as follows : 

Us (:- v jae 

Im bo JI™yXo 

; whoa 2. ..2~ 

Ao + 00 6 To y-1 
— U(6-8o) 


JIm Xo 
The fractional term written below is a part of the expre:- 
sion, not under the sign of integration. r 
The following numerical values sre adopted, as in 
Rankine’s works : 
U=2 x 378819 ft.-pounds, §,=274°. J=772x + For 
Also on other authority, m=17.96. water. 
When the formule are applied to any other substance than 
H,O, the absolute temperature of the melting point for the 
substance must be taken as the value of M5. I have not yet 
completed the calculation for any other substance than H,O. 
I have CS, in hand, and seeming to be coming out also in 
accordance with these formule. I constructed the formulz, 
not for water or anything in particular, but merely for 
matter bundled up in equal parcels, and I therefore do 
not anticipate any difficulty, beyond the arithmetical one, 
which has sometimes brought me to bay for a week or two 
at a time, but patience and obstinacy will, I think, as 
hitherto, enable me to finish the calculation satisfactorily, 
= obtain another series of, say, ‘‘ merely numerical coinci- 
ences.” 
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Yours, &c. 


J. MACFARLANE GRAY. 
London, November 27, 1880. 
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PATENTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—My attention having been called to a letter ina 
recent issue signed ‘‘ Anti-Humbug,”’ will you kindly allow 
me as an old provincial patentee to express my unqualified 
dissent from your correspondent’s deductions respecting the 
merits of — practitioners claiming to have a voice 
in the settlement of the patent question. 

Now I am happy to inform you that during the past few 
years I have taken out a few good patents entirely through 
the agency of provincial practitioners, nor were my instruc- 
tions and specifications in any case transmitted to a London 
agent for preparation (as birted by your correspondent 
to be the practice, usually with country agents), but the 
specifications were prepared and the necessary claims 
settled in my provincial — office, and under my imme- 
diate control, and these documents I am prepared to sub- 
mit are as well drawn up as they could possibly be by many 
of your London agents, and show both ability and an 
intimate knowledge of the law and practice of patents on 
the part of the said country practitioner. And further- 
more, I may add that only quite recently I have negotiated 
the sale of a patent for Ireland in ‘‘ textile manufactures”’ 
to my satisfaction through an agent on the other side of 
the Channel, whose name I have lately noticed in your 
columns. 

In conclusion, I would observe that it is not unreason- 
able to suppose that provincial agents, owing to their having 
more time and quiet at their disposal, and therefore more 
opportunity for study, are as competent to form a judg- 
ment on the subject of reform as most of your London 
agents who, in the hurry and whirlpool of business, have 
neither time nor taste for any change in the law as it at 
present stands. 

I am, Sir, your obedient servant, 


A PATENTEE. 
Liverpool, November 30, 1880. 


To THE EDITOR OF ENGINEERING. 

S1r,—As one who takes considerable interest in patent 
matters, I cordially endorse the suggestion that Mr. 
Tweddell should form a committee, and if he could get 
such a chairman as, say, Mr. James Howard, M.P., 
feel assured highly satisfactory — ae ~ accrue. 

am, &c., 


M. Inst. M.E. 
Westminster, December 2, 1830. 





To THE Eprror oF ENGINEERING. 

Str,—I hope when the committee it has been suggested 
Mr. Tweddell should form, get to work they will go in for 
hae ve | protection, and for very greatly increased 
searchi! acilities, not only at the Patent Office, but also 
at that wretched hole known as the Patent Office Museum. 

I think racing for the seal ought to be stopped, because 
while it exists provisional protection is practically useless. 
I should also be glad to see some feasible suggestion for 
more economically and quickly determining questions of 
doubtful validity, infringements, &c. Another point is that 
until the validity of a patent has been proved, ora test 
case of infringement tried, the patentee should not be 


I | method was nf 





allowed to damage other people with impunity, by sending 
out threatening circulars and letters to their customers, as 
ie sometimes done by disreputable patentees, or patentees 
who know they have not a shadow of a case. 

Yours obediently, 


A PATENTEE. 
London, December 2, 1880. 











PUMPING ENGINES AT NIJNI-NOVGOROD. 
To THE EpIToR OF ENGINEERING. 
Sir,—Your namber of the 22nd of last October con- 
tains an article about engines furnished to the town of 
Nijni-Novgorod for the distribution of water, and your 
number of the 17th of November coutains a letter saying 
that these engines come from our establishment. This 
letter omits, however, to state that these engines were in 
effect constructed by us, but on plans imposed on us, and 
are different to those which we adopt when their construc- 
tion is left to us. 
We shall be much obliged to you by your insertion of 
this in your next number of ENGINEERING. 
We are, Sir, yours respectfully, 
CARELS FREREs. 








THE GOVERNMENT AND THE EDISON 
TELEPHONE COMPANY, 

THE important and long-anticipated struggle between 
the Government and the Edison Telephone Company was 
commenced on Monday last at the sittings in Banco in the 
Exchequer Division, before Baron Pollock and Justice 
Stephen, the Attorney-General being the appellant, and the 
Edison Telephone Company the defendants. The state- 
ment of the appellant was to the effect that the defendants, 
by the use of the telephone, had infringed the privilege con- 
ferred on the Postmaster-General by the Telegraph Act of 
1869. The Attorney-General, the Solicitor-General, Mr. 
Kay, Q.C., Mr.C, T. Simpson, Mr. W. W. Karslake, and 
Mr. J. F. Motilton, appeared for the Crown ; Mr. Benjamin, 
Q.C., Mr. Webster, Q.C., and Mr. Cozens Hardy repre- 
sented the defendants. The Attorney-General, in opening 
the case, commenced by formally stating the prayer of the 
Crown and by referring to early Acts of Parliament which 
were followed by the Acts upon which the Crown more par- 
ticularly relied. The Postmaster-General was granted 
power to purchase all telegraph works in the kingdom, but 
the Telegraph Act of 1869, which among the other statutes 
was passed for the protection of the public revenue, and 
the general advantage of the country, gave extended powers 
in the same direction, and gave the Postmaster-General the 
exclusive right of using the ccagnene in the United King- 
dom. The question then arose what were telegraphs or 
telegrams within the meaning of the Act. In the Act of 
1863 a telegram was stated to be any message or other 
communication transmitted or intended for transmission by 
a —— It had now to be considered what was the agent 
called a telephone, by which the messages on behalf of the 
defendants had been transmitted. The Act of 1869 stated 
that the term telegraph should in addition to the Telegraph 
Act of 1863, mean and include any apparatus for the 
transmission of messages or other communications by 
means of electric signals. Nothing could be broader than 
those words for the purposes of the present case, and he 
therefore submitted that the defendants were infringing 
the Acts by sending telegrams, notwithstanding the pur- 
chase of those rights by the Postmaster-General at a price 
of 10,000,0001. of the public money. The result of the con- 
tention of the defendants appeared to be that whenever any 
improvement should be made in carrying on works of which 
the Government had the mono .. such improvement 
would remove the works out of the control of the Govern- 
ment. The Government had no wish whatever to stop 
energy for increased knowledge in telegraphy, the sole 
object of the Crown on the present occasion being to obtain 
an order for a compulsory license upon all persons who 
should use the teleph Telephonic communication would 
be allowed to companies and to private persons, provided 
that the rights of the Postmaster-General were protected 
in the manner provided by the statutes. The next course 
of his argument would be to demonstrate that there was 
practically such a physical resemblance between the tele- 
graph and the telephone as to bring the latter within the 
Act. There were for instance three features which were 
identical in both, and those.were the employment of elec- 
tricity, variation in the current, and the agency of a con- 
ductor, and beyond that it could only be said of the defend- 
ants’ telephone that it was a most praiseworthy and 
ingenious mechanical arrangment for varying the strength 
of the electrical current. By Morse’s patent key instrument 
forty-five words could be transmitted in the course of a 
minute, which was found sufficient for the present purposes 
of telegraphy. Formerly the method employed was by 
the sight of a needle, but by the latest improvements the 
sound, the variation being caused by the 
character of the touch upon the transmitting knob. The 
only difference, therefore, between Morse’s patent and the 
telephone was that in one case communication took place in 
a language which was not so conventional to the public as 
in the other case. It was possible even for the operator at 
one end to know which operator performed at the other 
end by the character of the touch and nature of the sound 
produced. Cowper’s automatic stenograph possessed the 
power of transmitting, drawing, or writing at a dis- 
tance, specimens of which he produced, which had been 
effected by a transmitter and receiver situated respectively 
at Waterloo and Woking. It could not for a moment be 
contended that Mr. Cowper could work his patent without a 
Government license, and there was no additional reason 
why the defendants should be allowed to do so. He would 
now proceed to deal with the defendants’ patent itself. In 
the defenlants’ own definition he found the telephone was 
described as a means for transmitting electric currents and 
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conveying sounds at a distance. That was precisely the 
definition of a telegraph, and, in fact, in subsequent claims 
to his earlier ones the defendant described his invention as 
a means for sending ‘‘ telegraphic sounds’’ and ‘‘ roy 
by telegraph,’’ and thus the defendant brought the tele- 
phone within the Act by his own description. Then again, 
as regarded the instrument itself, the voice of the operator 
did not come out at the receiving end as learned gentlemen 
on the other side appeared to allege, but the voice of the 
operator caused certain vibrations in the electric current 
which by means of a mechanical contrivance at the receiv- 
ing end produced corresponding waves of sound to those 
trausmitted at the operating end. There was thus 
therefore no practical difference betwen Morse’s patent 
key instrament and the defendants’ telephone, except 
that the latter was a more marvellous and ingenious 
display of the union of science and nature. The 
Attorney-General, combatted the view set out in Sir 
W. Thomson’s affidavit that, at the time of the passing of 
the Telegraph Act of 1869, the telephone, both as an 
instrument and as a principle, was a thing utterly unknown 
both in practice and in the scientific world, and he quoted 
the Count du Moncel’s book on electricity, published in 
1857, to prove bis assertion. He alleged Mr. Edison him- 
self acknowledged he had borrowed the idea of the tele- 
phone from Mr. Reiss, who invented an instrument for 
reproducing sounds musical, but not articulate, in 1860; 
Mr. Edison had only altered some details of this in its 
mechanical contrivance, improving and protecting it no 
doubt. He submitted the telephone was only an ingenious 
advance by the application of mechanical means in varying 
and nag the electric current and expressing the 
results to the ear of the person to whom it was conveyed. 
The defendants said they had not evaded the Act, and they 
came within the exceptions. But a private wire, as therein 
specified, meant one belonging to one person, stretched to 
one place, the apparatus being the exclusive property of 
that one person, and the messages sent solely on the busi- 
ness of that one entity. As, for instance, that used in the 
different offices of Bass’s brewery, which were separated, 
but where the owners earned no revenue as against the 
Crown, but merely carried on their own business. Or, 
again, no infringement would take place if a London bank 
-cbose to have a private wire to its branch at Southampton. 
But it would not be allowed for that bank to have a central 
station with radiating lines to neighbouring towns, and to 
take money from anybody whom they might allow to send 
messages thereby. He was bound to acknowledge the frank 
manner in which the defendant company had behaved 
throughout ; their officers had afforded ~~. Se ag omen 
for seeing and inquiring into the business. He also hoped 
the Crown had behaved with equal candour. He, the 
Attorney-General, had waived all question of penalties, and 
had, he believed, raised the question with perfect fairness. 
He then proceeded to explain the method of business, 
known as the ‘‘ exchange system,”’ remarking tLat all the 
wires of the defendants were open to all the subscribers of 
the company throngh the means of the central office or 
exchange and the switch board. But the subscribers had 
no property in the ‘‘ trunk wire,’’ and the whole control of 
the network of wires lay in the company. The defendants, 
no doubt, wished to have as many subscribers as they 
could get to their company ; but suppose the whole com- 
munity were to subscribe, postage would be at an end. 
‘The defendants asserted that in Glasgow a Mr. Symington 
had set up a system of private telegraphy in that city, and 
they seemed to rely on that fact as somehow favourable to 
their case. But the fact was the Post Office had thought the 
matter wrong, though their complaint had stood over till 
the decision of this case ; but because the authorities had 
been lax, if they liked, or did not think it worth while to 
enforce their rights, that, he urged, would not induce 
the Court to misconstrue an Act of Parliament. 
Throughout the affidavits, there were a number 
of definitions of telegraphs, &c., by eminent writers and 
men of science. ‘Those would be taken for what they were 
worth, as being the bond fide opinions of the eminent men 
who gave them, but not as governing an Act of Parliament. 
There were also many matters of speculative opinion in 
abstruse scientific matters, and he would endeavour to 
avoid entering into a profitless warfare on scientific subjects, 
but would confine himself to cross-examining as to facts. 
During the address of the Attorney-General the Court on 
several occasions intimated their impression that the case 
did not by any means turn upon a question of the invention 
of the telephone, subsequent to the acquisition of the 
telegraphs by the Government, and that the point at issue 
was the interpretation of the wording of the Acts of Parlia- 
ment, a question of law and not of science. The i 
of the material parts in copious affidavits on behalf of the 
Crown was then commenced by the Solicitor-General and 
the otber counsel. Mr. C. B. Patey deposed to a corre- 
spondence between the litigants, in which the Post Office 
declared they would not allow the defendants to extend 
their wires more than half a mile from the centre, nor 
permit any two centres to be connected. Other witnesses 
gave their opinion that the telephone is, in fact, a telegraph, 
and deseri the various steps made in telegraphy and 
telephony by different inventors, and the machines made 
for carrying out their ideas, such machines for example as 
those of Mr. Morse, Mr. Cowper, Mr. Reiss, Mr. Stroh, 
Mr. Bell, and Mr. Edison himself, as exhibited in Court 
and alluded to by the Attorney-General. 

Mr. Benjamin, when the appellant’s affidavits were 
concluded, began to read those affidavits filed by the 
defendants. 

The defendants’ witnesses denied the similarity of the 
telegraph and telephone, inting out the differences. 
Professors ‘Tyndall and Stokes supported this view. The 
former said he never on any previous occasion expressed 
an opinion, in any legal proceedings, on questions affecting 
the applicati to the uses of life, having always 





the principles and illustrated the action of the telephones 
of Mr. Graham Bell and Mr. Edison in the Lecture Theatre 
of the Royal Institution, he was desirous that his silence 
should not be misinterpreted, and he had, therefore, on 
this occasion, consented to express the opinions contained 
in his affidavit. The difference between the telegraph and 
the telephone was one of kind and not of degree. Professors 
Gladstone and Forster testified to the same effect. The 
telephone, according to them, is a totally distinct invention 
from visual telegraphy with a needle pointing to letters 
on a disc, &c., being setin motion by sound. Dr. Hemming 
was the next witness whose evidence was read. He pointed 
out the difference between the system of Bell and that 
adopted by Edison. The mere extension of the power of 
re end ~ human voice could not, in his view, be called a 
telegraph. 

Mr. Justice Stephen said some of the definitions given 
were more difficult to understand than the thing defined, 
though they had given much trouble to their authors, who 
were men of t eminence. But what the Court had to 
do was not to define the ideal telegraph and point out wherein 
it differed from all other things, but to construe the words 
of three Acts of Parliament. 

Various other affidavits were then read. For the defend- 
ants those of Baron Reuter, Mr. Symington, Lord 
affidavits by Mr. Greave and Sir Charles Bright were [put 
Rayleigh, and Mr. Hopkinson. For the other side further | not be called “transmitting a message,”. although such 
in. In the last-named it was stated that Sir W. Thomson | persons were, as suggested by Mr. Justice Stephen, 1000 
himself, the defendants’ witness, speaking at Glasgow of | miles apart. 

Graham Bell’s telephone, had termed it ‘‘by far the| The counsel proceeded to maintain that the Government 
greatest of all the marvels of the electric telegraph due to| monopoly ought to be restricted to its very narrowest 
a countryman of their own—Professor Graham Bell.” limits, and stated that if the matter were before Parliament, 

During the reading of the affidavits Mr. Justice Stephen | he should not fear to discuss the question of public interest, 
again drew the attention of counsel to the fact that although | and the protection of the revenue as compared with the 
it was very interesting to hear the _—— of scientific | public benefit to be derived from the invention, and the 

ersons upon the meaning of the word telegraph, and the | rewarding of such scientific benefactors as Bell and Edison. 
istinction which undoubtedly they must hold existed | The wires of the defendants, he argued, belong to the sub- 
between a telegraph and a telephone, yet the real question 


scribers, who do not one penny for the privilege of 
which the Court would have to decide would be what con- ing 2 jared 4 + 


. t 8 ing at the time, but maintain the wires solely for 
struction should be put upon the word telegraph in three | their own private p There is no charge for collect- 
Acts of Parliament. i 


ing or receiving as in letters or tel ms. Private messages 
After the reading of the varions affidavits, or of such : my 


1 may be sent if the messages are not paid for at the time, 
portions of them as were considered relevant to the case, a ifonly the maintenance of the line is paid for by the 
the Solicitor-General proceeded to sum up the case for the 


Ge ; 2 transmitters who are not the owners. So that whether 
Crown, premising that it would be unnecessary for him to | the lines are considered the property of the company or of 
enter into any considerable amount of detail. He main- i 


i { n- | the subscribers as a body, or as individuals, they are within 
tained the definition of the word telegraphy, as employed in 


this exception. 
the Act of 1869, to be any communication, by any means,| At this point, the argument for the defendants was con- 
through a wire that appealed to the senses of a person at a | tinued temporarily by Mr. Webster, who said the question 
distance. Electricity was at the passing of the Acts the | turned on the construction of the Acts of Parliament, and 
only agent thought of sufficient rapidity to be a useful | was one of vast importance to the persons he represented. 
mesenger. In the Act of 1869 the word “‘electric’” was| An attempt had been made by the Attorney-General to 
first introduced, and a telegraph was declared to be any 


.& tele L 1y | depreciate the value of the inventions of Mr. Edison and 
apparatus for transmitting intelligence by means of electric | Mr. Bell ; but that attempt he was sure would not have any 
signals, no mention of wire being made. It was said by 


effect out of doors. By the genius of the former the voice 
the defendants that what passes along the telephone was| was enabled to be transmitted commercially, whereas it 
not a message; but the Act spoke broadly of ‘‘ other com- 


rt d ) had only been conveyed experimentally, as it were, before 
munications’’—that is, any intelligence transmitted from Be i 


1 Tansn by Mr. Bell’s invention. But he, Mr. Webster, disclaimed 
one person to another. It was admitted if this telephone | any scientific issues which they had not raised, being put 
was not different in kind, but only an improvement, modi- 


1 t on the defendants by the Crown. It wasthe fact, how- 
fication, or development of the old lines, then it came 


cath 1 | Ca ever, that prior to the discoveries of these two gentlemen 
within the monopoly ; and he submitted that the principle } no device had ever transmitted the human speesh or any- 
was known and ado in the earlier machines, though j 


: thing approaching to it. This invention was as novel as it 
(ennees was made by Mr. Graham Bell and Mr. Edison. | was meritorious, and he challenged the Attorney-General 
this means the thing transmitted grew more intelli- 


- - ” . to produce a similar instance of such a perfectly and 
gible, resembling more in the one case written, in the other 


entirely new result produced by such entirely and pe 
spoken, language. The telephone was an extremely | new means. The words of the Act of 1869 should not be 
ingenious device; he would not depreciate it in the] interpreted by the light of the knowledge of 1880. The 
smallest degree ; but he considered it only a step taken in| defendants’ method of communication was a new and 
oral telegraphy which had been taken before in visual | highly useful one for people residing close to one another, 
telegraphy ; and in this sense Morse’s “‘sounder”’ was a| who would not use the telegraph, which did not run 
telephone. The defendants said their invention was founded | between their abodes, and the voice sent was an entirely 
on different principles from the telegraph ; but their own | new commercial commodity. Therefore there was nothing 
witness, Dr. Flemming, said Edison’s and Bell’s telephones | in it that detracted from the monopoly of the Crown or 
were based on different principles, so that if either of them | could be properly made the subject of revenue. 
had been in existence before the Act of 1869, one would (To be continued.) 
have been within the Act, but the other one would not. 
Dr. Gladstone, called for the defendants, also spoke of the 
difference between Edison’s and Bell’s telephones, and no 
doubt such difference existed. As to whether the defend- 
ant’s came within the exception, those telegrams were 
excepted in respect of which, or in the collecting, receipt, 
or transmission of which no charge was made ; the wire 
and the apparatus at each end must be the sole a ay A 
the owner, and it must be used and maintained by him 
alone for his own private business. This was not in any 
sense the way the defendants carried on their business. 
The payments by the subscribers covered the doing of acts 
without which the transmission could not take place. 
Mr. Benjamin in speaking for the defence said he thought 
it was almost time that a word should be heard on behalf 
of his clients. Their lordships had had for three days an 
exposition by very able advocates of the views of the 
Crown, and it was paying them no compliment to say that 
a great prepossession been created against the defend- 
ants in the minds of the Court. This question was novel 
to all of them, and had hardly been thought out as yet 
except by thoze whose special duty it was. It was sur- 
prising with what an enormous mass of irrelevant matter 


meant a contrivance for communicating between two persons 
at a distance by means of a preconcerted code of si . 
the meaning of which was known to each person, and that 
the goer of the word telegraph could not be extended 
to an entirely new discovery, utterly unknown or unheard 
of at the time of the passing of the Acts. At that time it 
was clearly understood that telegraphic messages meant 
physical material things that pena g be collected, trans- 
mitted, marked, stamped, and carried about, requiring an 
intervening person to deliver them, and it never was 
meant that the words should be extended to the speech 
between man and man. In the Act of 1869 the words 
‘transmitting m ’? were never used where private 
wires, used for the purposes of individuals, were spoken of ; 
public telegraph messages were clearly distinguished. 

Mr. Justice Stephen suggested that the words ‘‘ appa- 
ratus for communicating by electric signals’’ in the Act of 
1869 must mean something other than wire, and inquired 
whether the counsel contended that an ordinary electric 
ay not come within the Act of 1863. 

r. Benjamin replied that it would be difficult so to 
contend ; but the Legislature did not at that time contem- 
plate oy mode of communication than by electric 
signals. He combatted the plausible and ingenious argument 
of the Solicitor-General that speech was a signal, and 
maintained that conversation between two — could 

a 





























































































JAPANESE RAILways.— Permanent way material for the 
Nagahama and Isuruga Railway, which will complete 
direct communication by railway and steamboat from coast 
to coast, has been ordered in England. The Japanese 
make first-class engine-drivers, and for the future it is, 
intended to dispense with a further proportion of the 
foreign staff employed for this » Itis satisfactory 
to find that the receipts from traffic upon both sections of 
railway in operation in Japan show a large increase. 





VIRGINIAN METALLURGY.—There are now six furnaces 
in operation along the line of the Chesapeake and Ohio Rail- 
=>. west of Staunton, viz., Buffalo Gap Furnace, making 
11 tons per day ; Grace Furnace, at Ferrol, making 15 tons 

r day ; Lucy Selina furnace, at Longdale, making about 
Bo tons per day (another furnace at this point is in process 
of construction) ; Call.e Furnace, near Williamson, making 
15 tons per cay; Lowmoor, at Lowmoor, in Alleghany 
County, making 75 tons per day, to be soon increased to 
100 tons ; Quinnimont Furnace, West vain, producing 
about 30 tons per day. These furnaces all use coke made 





the case had been overlaid. What was the monopoly | in West Virginia. 

claimed by the Postmaster-General? Was it a yey © < i 
apparatus, wires, and instruments? The only one the law| PENNSYLVANIA RaILRoAD.—The Pennsylvania Rail- 
gave him was in the transmission of messages, and the sole road Company are building a large semicircular engine house 


for passenger locomotives, on the west side of their pro- 
perty below Spring Garden-street Bridge, Philadelphia, an 
immense mass of solid masonry forming the back walls of 
the building, and the retaining wall of the street to the 


question was, had the defendants been sending mé e3 
in violation of that agp Ad He then dealt with the 
a Office mo Ahan I ; and 1 Mee -: 3, saying 
there was nothin revent a private indivi sending a 4 reet to t 
or taking his om letters or hens of other people. He was|rear. At the sides of the proposed site, blasting is goin, 

not to collect them or send the letters of other people for | on to remove rocks which obstruct the progress of the wor: 

hire. Had Parliament granted to the Postmas eral | in those directions. The building will have nineteen tracks, 
the monopoly of speech between any two of Her Majesty’s | and will be capable of housing that number of engines, 





PP of 
steadfastly declined to do so. But, as he had explained 


——. ? : which will be moved by a large turntable in the centre, 
r. Benjamin proceeded to contend that in 1869 telegraph | already in its place. 
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EXPERIMENTAL ENGINE FOR THE LIEGE SCHOOL OF MINES. 


CONSTRUCTED BY M. CHARLES BEER, ENGINEER, JEMEPPE. 
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In the scheme for the establishment of an engineering 
laboratory at University College, which we have more 
than once mentioned in these columns, and which has 
now, we are glad to hear, been practically and success- 
fully carried out to a very considerable extent, one 
important part of the proposed apparatus was an experi- 
mental engine. This machine was to be arranged so 
that it could be worked simple or compound, condensing 
or non-condensing, at different pressures, with different 
degrees of expansion, jacketted or unjacketted, and so on, 
so that actual quantitative measurement of the result of 
working under all these different conditions might be 
made. The Ecole des Mines of Liége appears to be 
endeavouring to carry out a more or less similar scheme, 
and we are very glad to be able to publish this week 
engravings of an experimental engine, adapted for just 
such purposes as we have indicated, which has been 
constructed for that institution by M. Ch, Beer, of Jemeppe. 
This engine was exhibited (at work) by its makers at 
the Brussels Exhibition, and has already been mentioned 
in our columns." Its general elevation and plan are 
shown in the engravings on the present page, and the 
novel parts of its gearing in larger scale figures on 
the opposite page. Of these views Fig. 3 is a lougitudinal 
section through the valves, Fig. 4a cross section through 
the centre of the cylinder, throttle valve, and governor, 
and Fig. 5 a section across one of the exhaust valves. 
The conditions under which M. Beer worked in designing 
this engine are described by him as follows: 

1. Steam to be admitted at will either to the jacket or 
the cylinder covers or both. 

2, The rates of opening and closing the steam and 
discharge valves to be capable of being varied within 
certain limits. 

R The lead at admission and at exhaust to be vari- 
able. 

4. Any degree of compression, from 0 to the whole 
stroke, to be possible. 

5. The valves to have an area of opening of at 
least 4, the area of the piston, ana the total clearance 
volume not to exceed J, of the space swept through by 
the piston. The clearance volume, however, to be 
capable of alteration, if desired. 

6. The cut-off to be ed so as to be controlled 
either by the governor or by hand, in the latter case the 
governor to work a throttle valve. 

7. The cut-off to be variable throughout the whole 
stroke. 

8, The engine to be fitted with reversing gear. 





* See ante, page 397, 









































9. The cylinder to be so arranged that it can be 
removed, if required, and another, with some other 
system of valves and gearing, substituted for it. 

10. The condenser to be arranged so as to drain the 
cylinder. 

11, All the changes mentioned above to be capable of 
being carried out easily and quickly. 

12. Manometers, thermometers, indicators, and so on, 
to be fitted to the engine. 

It must certainly have taxed Messrs. Beer’s ingenuity 
not a little to embody all these conditions, especially 
with the rider contained in clause 11, but it must be 
said that although the engine is not, of course, of a form 
suited for ordinary commercial work, yet the different 
desired adjustments have been made in a most ingenious 
fashion, and with what under the circumstances must 
be called surprisingly little complication. 

The general construction of the framing, guides, and 
so forth is simple and straightforward, and is shown in 
sufficient detailjin Figs. 1 and 2 to render unnecessary 
any special description of it. The arrangements for 
steam distribution are, of course, the features about the 
engine which call for special remark. The steam enters 
from the boiler by the passage U (Fig. 4) and then 
passes through the valves V and Y to the chambers of 
the two steam valves BB. The valve V lies between 
two seats, and can be closed either upwards or down- 
wards, in the one case allowing steam to pass through 
the jacket and the valve W, in the other letting it go 
straight to the valve chests without passing through the 
jacket at all. The valve Y is merely a throttle valve, 
worked by the governor when the automatic cut-off 
gear is not in action, but otherwise held stationary and 
full open. From the passage below Y the steam passes 
by the two side ports F F, shown in Fig. 3, to the steam 
valve chests, thence to the cylinders by the passages G G, 
and finally away through the two exhaust valves A A, 
All four valves are double beats, the admission valves 
being of the ordinary type, the larger exhaust valves 
having auxiliary centre valves to facilitate lifting, and 
increase the area of opening for a given lift. The four 
valves are placed in a line, and each one has a spindle D 
screwed into a piston head C working in column guides. 
The piston heads CO are open right across to afford 
room for the motion of the working bar L L and for 
cams E E and stoppers H H. These latter are arranged 
in pairs, each piston having in its upper part a cross pin 
upon which is adjusted both a cam (a circular sector) 
and a stopper. The latter (H) can be fixed in different 
poem by a worm worked by a small handwheel K, 

th worm and handwheel moving up and down, of 














course, as the valve lifts and falls. Each piston is 
connected with a small rod carried upwards into a spring 
box and air cylinder T, the springs tending always to 
keep the valve down or closed. The working bar L is 
continually moving to and fro through the openings in 
the four pistons. The way in which it receives its 
motion (through a Gooch link) is shown in the general 
view of the engines. It is grooved throughout its whole 
length, and in the groove lie the pieces which actuate 
the four valves. The exhaust valves are lifted by the 
action of steps N N let into blocks which fit the groove, 
and can be rapidly fixed to it. By the substitution of 
other blocks, and by the changing of the position of the 
stop H by the adjusting wheel, it is possible, as can 
readily be seen, to obtain any adjustment of the exhaust 
valves, to make, that is, either release or compression as 
early or as late as may be wished, without thereby affect- 
ing the lead or the cut-off. 

The pieces M M work the steam valves. These pieces, 
however, are notconnected to blocks, as are NN, but 
from part of levers P P working on cross pins in the 
groove, and held always against the cams EE by light 
springs at their ends. In the groove below the levers P 
lie two catch plates Q Q, from which horns project down- 
wards through an opening in the bar L. Between these 
horns, and guided like the valve pistons in a vertical 
hollow column, is a stepped plate R, placed in connexion 
with the governor by the lever shown in Fig. 4. The 
action of this gear is as follows: Suppose the bar to be 
moving to the left, as indicated by the arrows, the front 
exhaust valve and the back steam valve are opening or 
on the point of opening, the back exhaust valve and the 
front steamfvalve remaining shut. The step N lifts E, 
and through it the exhaust valve, and if a very early 
compression is wanted passes entirely to the right of it, and 
allows it to fall. In this case the return motion of N pushes 
E before it in the direction in which it is free to move. By 
making N longer or shorter, therefore, the lift or the fall 
of the valve can be retarded or hastened. If it is not 
wished that the exhaust valve should fa‘l until some 
time during the return stroke of the bar L, the stop H 
is brought by means of the worm into some such posi- 
tion as that shown in Fig. 3, and the piece N used is 
made too long to pass entirely underneath it during its 
forward stroke. When L moves backward, the cam E rolls 
on N, and at this prearranged time the valve falls, the cam 
E afterwards taking up its original position as sown. 
The opening of the steam valve occurs in the same way, 
the lever P resting, through a projection on its under 
side, upon the plate Q, which is carried along with the 
bar until it comes in contact with one of the steps of R. 
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EXPERIMENTAL ENGINE FOR THE LIEGE SCHOOL OF MINES. 
CONSTRUCTED BY M. CHARLES BEER, ENGINEER, JEMEPPE. 





Fig.3. 
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The motion of Q is then stopped, and as L moves on 
continuously P, overrides Q, and the spring in T closes the 
valve. On the return stroke of the bar L,Q moves back 
with itin its new position until the horn comes in contact 
with the plate S, let into the column below, which then 
holds it still while L goes on and brings it into its 
original position relatively to P again. By this means the 
governor can control the cut-off up to the point where L 
commences its return stroke, i.e., up to half stroke, the 
eccentric being at right angles to the crank. After this 
point the cut-off is no longer variable under the control 
of the governor, but it can be fixed to take place at any 
point by the adjustment of the stop H in the same way 
as in the case of the exhaust valves. 

The rate at which the different valves are lifted 
depends on the form given to the pieces N and M, and 
can, therefore, be changed if desired. The rate at which 
they fall can also be regulated by means of the air 
cataract cylinders T. 

The clearance space is as little as 2, of the whole 
cylinder capacity. The valves have a lift of only 0.28 in., 
and with this the steam valves have an opening of 4, 
and the exhaust valves of 1, of the piston area. 

The condenser, which is of simple construction, is 
placed behind the cylinder, and the feed pump is worked 
direct from the piston rod. The air-pump is on a lower 
level for the more effectual draining of the cylinder, and 
is worked by an arm, as shown in the general view. 

There are several other details of interest about Messrs. 
Beer’s engine, but our description has already extended 
to so great a length that we must leave them unmen- 
tioned, adding only that we hope the results obtained.by 
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experimenting with it, which cannot fail to be of great 
interest, may soon be made accessible to the public. We 
understand that Messrs. Beer propose to use a simplified 
form of the valve gear just described in ordinary hori- 
zontal engines. 


COMPOUND SCREW ENGINES. 

A sHort time since (vide page 125 ante) in the course 
of our report of discussions at the meeting of the 
Institution of Mechanical Engineers at Barrow, we 
gave some particulars of an arrangement of valve 
gear, which was described on that occasion by its 
designer, Mr. W. Marshall, the manager of 
Messrs. R. and W. Hawthorn’s works at Newcastle- 
on-Tyne. We now publish in the present issue a 
two-page engraving of a pair of compound marine 
engines fitted with Mr. Marshall’s gear, these engines 
being of a type which Messrs. Hawthorn have fitted to 
the screw steamers Lord Jeffrey, Brinkburn, Cadoston, 
Liscard, Landore, and several others. 

The particular engines illustrated are those of the Lord 
Jeffrey and Brinkburn, and the chief dimensions are as 
follows: 





ft. in. 

Diameter of high-pressure cylinder . eee 
a low Pe ooo 5 2 
Stroke... ds eee tis 
Diameter of crankshaft .., er 0 11 
99 air-pump eso ove eat 1 8 

<a circulating pump ... eee 1 4 

re feed and bilge pumps ar 
Stroke of all pumps... bad ae ne 

Area of condensing surface eee . 1600 sq. ft 





The engines are of the usual inverted cylinder type, 
the cylinders being supported on one side by standards 
cast in one with the condenser, and on the other by 
wrought-iron columns. As will be seen from the section, 
Fig. 5, the high-pressure cylinder only is steam jacketted. 
The distribution of the steam is effected by single slides, 
that of the high-pressure cylinder being single ported for 
the lower end and double ported for the upper end of 
the cylinder, while that of the low-pressure cylinder is 
double and treble ported for the lower and upper ends 
respectively. The object of an additional port opening 
in connexion with the upper end of each cylinder is to 
equalise the admission of steam, which would otherwise, 
from the action of the valve gear, be deficient during the 
downward stroke. 


St. 90tbs. Vac.27 Sinv.Rev.62. 
Fig.7. 
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The arrangement of Mr. Marshall’s valve gear was 
explained by a diagram in our former notice (vide page 
127 ante), and it will be readily understood from the 
engravings we now publish. Referring to Figs. 1 and 2 
it will be seen that there is a single eccentric for each 
— this eccentric having an eccentric rod led off 

ost horizontally, The outer end of each eccentric 
rod is coupled to a radius link, which vibrates on a 
fulcrum pin carried by arms fixed on the reversing 
shaft. The position of this fulcrum can be shifted by 
turning the reversing shaft and the divection of the are, 
in which the outer end of the eccentric rod vibrates can 
thus be varied. The valve rod is coupled to an inter- 
mediate point of the eccentric, as shown. The throw of 
the eccentric moves the valve rod through a travel equal 
to twice the lap plus the lead, while the remainder of the 
necessary travel is given by the rise and fall of the outer 
end of the eccentric rod consequent upon its moving in 
thearcalready mentioned, the position of the centre of this 
arc determining whether the motion thus given to the 
valve is that for going ahead or astern. The valve 
spindles, it will be noticed, are inclined to the general 
centre line of the engines, but the ports are square with 
the cylinders as usual. The reversal of the engines is 
effected by steam, the motion being controlled by a 
hydraulic cylinder. The arrangement is shown by 
Figs. 1 to 3. A pump is provided for enabling the 
engines to be reversed by hand if men 

As will be seen from our engravings, the valve gear 
above described works out very compactly and simply, 
while it gives an excellent distribution of the steam. 
We annex (see Figs. 7 to 10) reduced copies of two pairs 
of diagrams taken from the s.s. Lord Jeffrey, which 
show the action with different degrees of cut-off. 

The air, circulating, feed, and bilge pumps are worked 
in the usual way from beams coupled to the crosshead 
of the low-pressure cylinder. The arrangement is 
clearly shown by Figs. 1, 3, and 6. 

The engines drive a four-bladed propeller, 15 ft. in 
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diameter, with a pitch of 14 ft. at the boss, and 18 ft. at 
the periphery, the total surface in the four blades being 
62 square feet. Steam is supplied by two boilers, each 
12 ft. Gin. in diameter by 10 ft. 4in. long, each boiler 
containing three furnaces 3 ft. in diameter. The tubes 
are oF in. in outside diameter, and 7 ft. long, and the 
total heating surface in the two boilers is 2934 square 
feet. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-[ron Market.—The warrant market was 
quieter last Thursday, and prices receded 2d. per ton. There 
were transactions during the forenoon at from 52s. 7d. to 
52s. 44d. cash, and 52s. 9d. one month, and at the close 
there were buyers at 52s. 6d. cash, and 52s. 8d. one month, 
and sellers asking 1d. more per ton. The afternoon market 
was quiet, and the quotations ranged from 52s. 7d. to 52s. 5d. 
cash, and at the close there were sellers at 52s. 6}d., and 
buyers at 52s. 6d. cash. Friday’s warrant market was dull 
at the opening, but recovered, and closed at about Thurs- 
day’s prices. Iron changed hands in the forenoon market 
at 52s. 6d. fourteen days and one month, and 52s. 4d. cash 
to 52s. 5d. one month, the close being sellers at 52s. 4d. cash 
and buyers near. In the afternoon from 52s. 44d. to 52s. 6d. 
cash, and 52s. 74d. one month, were the quotations, and at 
the close of the market there were buyers at 52s. 6d. cash, 
and 52s. 7d. one month, and sellers asking 1d. more per 
ton. ‘There was thus a gain of 1)d. per ton over the week. 
The warrant market on Monday opened somewhat dull, 
aud prices receded to the extent of 4d. per ton. Business 
opened in the forenoon at 52s. 8d. fourteen days, and 
52s. 7)d. cash, gradually improving to 52s. 9d. cash, and 
52s. 10d. fourteen days, and 52s. 10}d. one month, then 
receding to 52s. 9d. one month, and 52s. 7d. cash accepted, 
and the close being sellers at the latter quotation. In the 
afternoon the quotations ranged from 52s. 5d. to 52s. 3d. 
cash, and from 52a. 74d. to 52s. 4d. one month, and the 
market closed with sellers at 52s. 3d. cash, and 52s. 5d. one 
month, and buyers offering 1d. per ton lower. Yesterday's 
market showed renewed backwardness, and prices receded 
to the extent of 74d. per ton, making a decline on the two 
days of 1ljd. per ton. Business was transac in the 
morning at from 52s. 2d. to 51s. 11d. cash, and from 
52s. 4}d. to 52s. 2d. one month, the market closing with 
buyers at 51s. 11d. cash, and 52s. 1d. one month, and sellers 
asking 1d. more per ton. The quotations in the afternoon 
were 5ls. 9d. to 51s. 7id. cash, and 52s. to 5ls. 9d. one 
month, and at the close of the market there were sellers at 
5is. 8d. cash, and 51s. 10d. one month, and buyers near. 
‘The market was steady this morning, when a fair business 
was done at 5ls. 6d. fourteen days to 51s. 8d.cash; also 
at 51s. 9d. fourteen days, and 51s. 7jd. one month, the 
close being sellers at 51s. 8d. cash, and 51s. 10jd. one 
mouth, and buyers offering 14d. per ton less. There was 
more firmness in the afternoon, and business was done at 
51s. 8d. to 51s, 9d. cash, and at 51s. 10d. to 51s. 1ld. one 
month, the market closing steady with quotations at the 
highest. There is a good steady general demand, both for 
prompt and forward delivery. Some lots have lately been 
fixed for America for spring shipment, and there is more in- 
uiry. A'firm market is reported from the other side, for most 
Teestintlons of iron. The Contiuental shipping season is 
now nearly over. Several special brands of Nos. 1 and 3 
are scarce ia makers’ hands. No. 4 is much in request for 
conversion into finished iron, and the large importations of 
Middlesbrough go immediately into consumption. Some of 
the ordinary G.M.B. brands of pig iron, which are not 
usually wanted at this time of the year, are being delivered 
into the public warrant stores in order to meet over sales 
of warrants. Notwithstanding the large production during 
the year, the stock in makers’ yards is estimated at from 
60,000 tons to 80,000 tons less than at the beginning of 
the year. Of the 120 blast furnaces now in actual opera- 
tion in Scotland there are seven engaged in the production 
of hematite pig iron, which isin firm demand at rather 
advanced prices. There are now 21 more furnaces in blast 
than there were at this time last year, and 33 more than 
were in operation at the same period in 1877; and the 
prodaction per furnace is fully higher than at any former 
time. The total stock in Messrs. Connal and Co.’s war- 
rant stores at the end of last week stood at 482,004 tons, 
showing an increase during the week of 2414 tons. Last 
week’s shipments of pig iron amounted to 8062 tons as 
compared with 7248 tons in the corresponding week of last 
year. 


The Caledonian Railway and the Westinghouse Brake. 
—At a meeting of the Caledonian Railway Company's 
directors, held last week, it was agreed to enter into a 
contract with the Westinghouse Brake Company for the 
fitting of the brakes of that company upon a large propor- 
tion of the passenger vehicles belonging to the Caledonian 
Company. The work will be proceeded with immediately. 

Naval and Marine Engineering Exhibition. — The 
Executive Committee of the Naval and Marine mn er ee | 
Exhibition, now being held in this city, have arranged wit 
several naval architects, including Mr. J, Scott Russel, to 
deliver lectures connected with naval architecture and 
marine engineering during the time that the Exhibition is 
toremiin open. It is worthy of mention that there has 
lately been added to the Exhibition a model of the famous 
steamer Sirius, the first vessel that ever crossed the 
Atlantic under steam alone. The vessel was built at Leith 
by Menzies, and supplied with engines by the late Mr. 
Thomas Wingate, Glasgow. 

Shipbuilding on the Clyde—Launches in November.— 
During the past month fourteen new vessels were launched 
on the Clyde, of a total of 26,360 tons. One of them was 
the Parisian, a steel-plated Allan liner of 5500 tons, built 


Only one of the fourteen vessels launched was a sailing 
ship. During the past eleven months there were launched 
55,060 tons of shipping more than the number launched in 
the same period of last year. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, there was a 
better attendance than usual on ’Change at Middlesbrough, 
but business was quiet. Messrs. Connal and Co., the 
warrant storekeepers, had in stock here 117,560 tons, 
which is an increase of 2016 tons since last Tuesday. In 
Glasgow they have a stock of 482,616 tons, and there they 
are receiving about 1000 tons daily. It is calculated that 
in Scotland, and in Cleveland, the total stocks of pig iron 
including those in the warrant stores now reaches the enor- 
mous quantity of a million tons. A very large proportion 
of the warrants arein the hands of outside speculators 
who bave not the remotest connexion with the iron trade, 
and who do not understand it. It will probably be some 
time before these speculators can dispose of their warrants 
at a profit, considering that the stocks are increasing, and 
are likely to be further augmented with the closing of the 
shipping season. The market was rather weaker, No. 3 
Cleveland pig selling at 393. 9d. per ton. It is believed that 
the masters’ returns will show an increase of several thou- 
sands of tons in stocks. 


The Finished Iron Trade.—It is a long time since the 
finished iron trade was as active as it is at present. All 
the works are kept going and have orders which will occupy 
them through the winter. One firm at Middlesbrough has 
a total amount of work amounting to 30,000 tons. The 
market quotations are as follows: Plates 61. 15s per ton, 
angles 5/. 15s., and bars 51. 12s. 6d. It is estimated that 
the make of plates in the North of England now exceeds 
1000 tons per day. 


Wages in the Iron Trade. —In consequence of the 
briskness in this branch of industry the higher-paid or skilled 
workmen, such as rollers, shinglers, beaters, and shear- 
men, who had their wages reduced about 7} per cent. in 
September last, are now asking for an advance of 7} per 
cent. The matter has been fully discussed before the arbi- 
trator, Mr. David Wall, at the Board of Arbitration, and 
in the course of a week that gentleman will give his 
award. Meanwhile the men continue at work, and declare 
that whatever the decision may be, they will loyally 
accept it. 

Steel Making.—In Cleveland the quantity of steel pro- 
duced is now very considerable. At Messrs. Bolckow, 
Vaughan, and Co.’s Eston Works, Middlesbrough, the out- 
put amounts to about 3000 tons a week, and it is expected 
that in a short time that quantity will be exceeded. The 
company have several large orders in hand. The Rose- 
berry Steel Works at Middlesbrough are kept busy, and in 
a little while other works in the neighbourhood will be 
adding to the total production of the new industry of 
Cleveland. 

The Cleveland Miners.—There has for some time been 
a great deal of dissatisfaction amongst the Cleveland iron- 
stone miners as to the working of the sliding scale which 
regulates their wages. Although their own agent has 
shown them within the past few days that relatively to the 
price of pig iron they are now better paid than they have 
ever been, it is the general feeling that at the earliest 
possible time they will give notice for the termination of 
the present sliding scale. 


Shipbuilding and Engineering.—On the whole of the 
northern rivers shipbuilders and engineers continue very 
busy indeed. There is some difficulty with sections of the 
workmen in the shipyards, but it is not anticipated that 
there will be any general stoppage of work. 


The Coal and Coke Trades.—The inquiries for all kinds 
of fuel are very good. Owing to the mildness of the 
weather, however, there is not such a pressing demand for 
household coals, and the best qualities are quoted 11s. 6d. 
per ton f.o.b. Steam coals are selling at 8s., and manu- 
facturing coal is eagerly — after for next year. Coke 
is firmer at 12s. to 12s. 6d. per ton, delivered at the 
Middlesbrough blast furnaces. Yesterday, a meeting of 
Durham pe aon and merchants was held here to con- 
sider the advisability of following the example of the York- 
shire coalowners, who have raised their prices 1s. per ton 
on house coal at the depdts. Two or three of the largest 
coal ard coke producers declined to follow the Yorkshire 
coalowners, and the matter was left in abeyance, although 
some of the smaller firms declare they will advance their 
prices ls. per ton. 








NOTES FROM THE SOUTH-WEST. 


The Bute Estate.—It is reported that some important 
changes are about to be made in the administration and 
management of this estate. The Marquis of Bute has 
been considering for some time past the expediency of 
taking into his own hands the control of the property, and 
especially the docks, and thus dispensing with the interven- 
tion of trustees. It is said that this has now been decided 
on, and that his lordship, with the assistance of agents and 
other officers immediately responsible to him, will direct 
all important matters for himself, and that.Mr. Boyle, 
who has for so many years acted as managing trustee and 
director-general, is about toretire. Mr. Lewis, the mineral 
agent at Aberdare, is spoken of as likely to take a pro- 
minent part in the future management of the Bute Docks. 


Newport.—There continues to be great activity in nearly 
all the branches of local trade. The shipments of steam 
coal last week were large, and orders are coming forward in 





by Messrs. Robert Napier and Sons. There were several 
others launched ranging from 3000 tons down to 2100 tons. 





time. Prices are, consequently, firmer, and the same 
remark will apply to house coal. The iron trade remains 
firm. Although there are no symptoms of any appreciable 
rise, orders are plentiful, and there is an upward tendency 
in most kinds of iron. Steel rails are in good request; the 
local works have some large orders in hand, and it is 
reported that a contract for 6000 tons has been accepted at 
a price equal to 61. f.o.b. The tin-plate trade, however, 
appears to be slack. Last week’s imports comprise 920 
tons of iron ore from Bilbao, other ports sending 7370 tons. 

The Employers’ Liability Act.—A large meeting of the 
Monmouthshire and South Wales Collieries’ Association 
was held on Thursday at Cardiff. The deliberations 
extended from eleven o’clock in the morning until about 
half-past four in the afternoon. Mr. W. T. Lewis occupied 
the chair. A committee had on a former occasion been 
appointed to draw up the rules for the proposed Mutual 
Insurance Fund, and these were now placed before the 
meeting. The general project, which involved mutual 
contributions by the employers and the men, was discussed 
at length, and the seupanell details having been confirmed, 
another committee was appoin to make such arrange- 
ments as might seem desirable with a view to putting the 
fund into operation. This committee subsequently held a 
sitting under the presidency of Mr. W. T. Lewis. It was 
decided that circulars containing the rules, &c., should be 
sent out to all the collieries in the district, both associated 
and non-associated. 


Swansea.—Boisterous weather has again checked steam 
coal shipments. Orders are plentiful, but all kinds of 
tonnage are scarce. In patent fuel the clearances show an 
increase of about 2590 tons, as compared with the previous 
week. Iron shows further signs of steadiness. Kails are 
decidedly firmer. Scrap also shows symptons of improve- 
ment, a home and foreign demand having suddenly sprung 
up. Steel rails maintain last week’s advance. The local 
works are well supplied with orders. The directors of the 
Great Western Railway Company are inviting tenders for 
10,000 tons double-headed section, and 10,000 tons bridge 
section. 


Horfield Steam Tramways.—On Saturday the directors 
of the Tramways General Works and of the Imperial 
Tramways Company visited Bristol, for the purpose of 
witnessing the working of the steam tramway on the Hor- 
field section of the Bristol tramways, and with the view of 
applying steam power to the lines under their control. 
They were met by Mr. J. C. Robinson, the general 
manager of the Bristol tramways. The party went over 
the lines and also inspected the depdts. They were espe- 
cially pleased with the working of the steam cars, and the 
directors of the Imperial Tramways expressed their inten- 
tion of applying steam to the Southern Tramway of Dublin, 
which is under their control. 


Cardiff.—Business continues to be well maintained. All 
classes of coal command a good sale, and during the week 
many shippers have been pressed with the amount of ready 
tonnage. The Royal Mail Steam Packet Company’s con- 
tracts for steam coal supplies over next year have been 
closed, and it is repo’ that the following were the 
descriptions selected : Powell Duffryn, 75,000 tons; Risca, 
50,000 tons; and Tylor’s Merthyr, 25,000 tons. The 
clearances of patent fuel and iron are good. In iron ore 
there has been no change for the better. There are still 
parcels of iron to go forward to New Orleans, Galveston, 
Vera Cruz, Brazil, Portugal, &c. Last week’s ship- 
ments comprised 98,055 tons of coal ; 6606 tons of iron ; 
5045 tons of patent fuel; and 1490 tons of coke. Last 
week’s imports of iron ore comprised 3668 tons fron Bilbao 
and 2376 tons from other sources. 


The Forest of Dean.—Milder weather has somewhat 
checked the house coal trade in the Forest of Dean. In 
the Cinderford Valley the pits are working full time. 
There is an absence of animation in the hardware branches, 
~ a of the mine owners are again stocking tiieir 
output. 








AUSTRALIAN Rartways.—New South Wales has con- 
structed 736 miles of railway ; Victoria, 1125 miles of line. 
New South Wales has in course of construction 280 miles of 
line ; Victoria has only 74 miles in course of construction. 
In New South Wales there were great natural difficulties 
to overcome in the construction of the earlier portions of 
the railways of the colony such as did not present them- 
selves in Victoria. A line will soon be opened to Albury ; 
this will be the longest railway in fate. 





New Dock at Port ApELArpe.—September 20, 1880, 
was a great day at Port Adelaide, for the afternoon witnessed 
the opening of the new Port Dock, which has cost 95,0001 , 
and will provide wharfage accommodation for fifteen ships. 
The formal ceremony of declaring the dock open and of 
christening the Fisher Bridge, which spans the entrance 
to it, was performed by the chief secretary (the Hon. W. 
Morgan) in the absence, through indisposition, of His 
Excellency the Governor. The new dock covers above 
nine acres, has 2000 ft. of wharfage accommodation, and a 
depth of 20ft. of water near to the wharfs at low water. 
Itis situated about 200 yards to the eastward of the railway 
station, and the entrance to it from the Port Stream is 
through the South Australian Company’s basin by a 
channel 80 ft. wide, and 16 ft. deep at low water. Just at 
the entrance to the new dock the channel is spanned by an 
American swing bridge, which is in a line with St. Vincent- 
street,—in fact, may be said to be a continuation of it in 
the direction of the Old M. ine. The work was carried 
out by Messrs. Walker and Swan, of Melbourne, who have 
had considerable experience of similar work on the Yarra. 
The shape of the dock is oblong, one of the sides being 
800 ft. and the other 700ft., and the upper end 300 ft., so 





sufficient quantities to insure good work for some little 


that there is a fine sheet of water enclosed. 
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NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS. — Tuesday, December 7th, 
st8p.m. “The Different Modes of Erecting [ron Bridges,” by Mr. 
Theophilus Seyrig, M. Inst. C.E. 

THe SOCIETY OF TELEGRAPH ENGINEERS.—At the Institution of 
Civil Engineers, 25, Great George-street, Westminster, on Wednes- 
day, December 8, 1880. Council meeting at 7 p.m., ordinary 
general meeting at 8p.m. “The Photophone and the Conversion 
of Radiant Energy into Sound,” by W. H. Preece, President. 
The annual general meeting is postponed from December 8 to 
December 22. 

PHYSICAL SocreTy.—On Saturday, December 11, at 3 p.m., the 
following communications will be made: ‘On the Rate of Loss of 
Light from Phosphorescent Surfaces,” by Lieutenant L. Darwin, 

-E. “On the Determination of Chemical Affinity in Terms of 
Electromotive Force,” by Dr. Alder Wright. 








The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQuIRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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SEWAGE TREATMENT AND DISPOSAL 
OF TOWN REFUSE. 


SEWAGE treatment, and the disposal of town 
refuse, have long been prominent before public 
notice, the subject of legislation, and as such have 
been constantly kept before our readers, for some 
years past, in the columvs of ENGINEERING. But 
we cannot up to the present day report any very 
decided success, at all events as regards the treat- 
ment of sewage, despite all the schemes that have 
been put forward during the last twenty years. 


Precipitation, irrigation, filtration, &c., have all 
been tried, and in many cases have not only been 
made the subjects of patents, but have become the 
foundation of public companies whose presumed 
object was not only to purify the sewage of towns, 
but also to confer a mint of wealth on the share- 
holders. But what has been the result? All these 
companies have utterly failed in a pecuniary point 
of view, the majority have had to resort to 
Chancery for liquidation, and, as far as our know- 
ledge is concerned, we have little hesitation in say- 
ing that at the lowest estimate from one-half to 
three-quarters of a million sterling has been wasted, 
sunk, and lost in that slough of despond—sewage 
utilisation. 

For practical purposes we may consider that the 
only original association that now exists is that of 
the Native Guano Company, which employs the 
A BC prccess. Its history has already been traced in 
our previous volumes. With a courage that — 
deserved pecuniary success, its operations, whic 
formerly embraced the intended treatment of the 
sewage of London, Hastings, Leeds, Bolton, &c., 
are now confined to the small town of Aylesbury. 
Propositions were made by this company to the 
authorities of St. Petersburg, Paris, Madrid, &c., 
but all these fell-‘through. Had the Native Guano 
Company been able to keep the sewage of Leaming- 
ton in their hands, they would have been able to 
show good results, owing to the richness of the 
sewage of that town being favourable to the pro- 
duction of the “native guano.” But that was 
impossible, because the Earl of Warwick had 
engaged to take that sewage, and so, just on the 
point of a really deserved success, the company was 
compelled to relinquish its operations there. 

We are glad to learn that the work at Aylesbury 
has been done to the satisfaction of all parties 
interested in the question. We have been favoured 
with a report of Professor Wanklyn, giving the 
results of an examination of the effluent water 
arising from the treatment of the sewage by the 
ABC process. On October 4 last, and five follow- 
ing days, samples of the effluent discharged at the 
Native Guano Works at Aylesbury, taken by him- 
self and assistants, gave very good results. ‘The 
average of total solids per gallon for the six days 
was but about 40 grains. We have known, under 
the same process at Leamington, an amount of 60 
grains per gallon. The quantity of chlorine was 
subject to some very remarkable variations, being 
6.1 grains per gallon on October 4, and only 2.7 grains 
on the 6th. Equally, the amount of /ree ammonia 
astonishingly varied, being 22 grains on October 4 
per million parts, and but 4.10 grains on the 8th. 
It also appears that on thé 4th the albumenoid 
ammonia amounted to 0.76 grains per million parts, 
while on the 8th it was only 0.20 grains. We 
cannot help remarking that these variations lead to 
the inference that either heavy rainfall or the 
infiltration of water must have been theircause. In 
any case it shows how little dependence can be 
placed on chemical analyses in deciding the value of 
apy process unless a vast variety of conditions are 
observed, that as a rule we have found are almost 
constantly neglected in estimating the character 
both of sewage and its effluent, no matter how 
treated, when submitted to analysis, Our readers 
will find our views on the question fully discussed 
in an article on ‘‘ The Thames” at the lower part of 
page 352 in the present volume, where, what we con- 
sider as essentials in the art of taking samples ante- 
cedent to chemical analysis, are detailed. 

The Local Government Board of Aylesbury has 
expressed its satisfaction of the process as now 
carried on by the” Native Guano Company in a 
certificate dated 23rd of July last, wherein it is 
stated that the effluent water is in a fit state to flow 
into any river, and that the whole operations are 
carried on without creating any nuisance to the 
neighbourhood. We learn that experiments have 
been recently carried on with a considerable amount 
of success in the neighbourhood of Lincoln, where 
the A BC process has been temporarily used to 
purify the drainage of the County Hospital. The 
effluent produced was reported as excellent ; and 
we shall be glad to hear that the company may 
prove fully successful in this and in other places. 

We have recently received a report as to the 
present treatment of the sewage of Leeds. In 
1870-71 the Native Guano Company undertook to 
purify this, perhaps the filthiest sewage in the 
kingdom. As regards the effluent, the results were 








frequently excellent, in fact, we have seen pro- 
duced from the sewage, which was literally as 


black as, and could be used as ink, an effluent as 
clear as filtered New River Water. From various 
causes, however, to which we need not here allude, 
the company quitted this scene of its operations. 
Subsequently the corporation tried every likely 

recipitation process, and in despair fell upon the 
ime treatment as their last resource, This, we are 
told, has been in operation for some time past. 
During the last two years the cost has been estimated 
at 5000/. perannum, giving an effluent that has been 
satisfactory to all parties from a population of about 
= and a sewage of about 10,000,000 gallons 

ily. 

lt thus copeets that our progress in the treatment 
of sewage is by no means encouraging in a pecuniary 

oint of view. We understand that the Native 

uano Company are realising at Aylesbury for their 
manure the same price as they obtained at Leaming- 
ton, namely, 3/. 10s. per ton, while at Leeds the 
precipitate from the lime process gives much difficulty 
in its disposal, and is willingly — away by the 
authorities to any person who will take the trouble 
to remove it.- Of course the enormous amount of 
chemicals which enter the Leeds sewage renders the 
deposit obtained from it all but valueless as a manure, 
We have little doubt but that the same result would 
follow any attempt to treat the sewage of London 
by any known precipitating process; the enormous 

uantity of the deposit that would be produced, and 
the cost of removing it, would effectually bar in 
practice such an attempt. 

The Leeds authorities seem to have adopted a very 
successful plan for the disposal of mud of their town 
refuse, For this purpose they have erected Fryer’s 
_— destructor, an invention that has already 

m described in our columns, By way of trial one 
of these on a small scale was established near the 
workhouse at Burmantoff, a suburb of Leeds, and the 
result was so satisfactory that last year another was 
erected in Armley-road. The destructor consists of 
six departments or cells formed of brickwork and 
lined with firebricks.~ It occupies a space of 22 ft. 
by 24 ft., and is 12 ft.in height. Arrangements are 
made so that the rubbish to be burnt can be intro- 
duced easily into the furnaces. Each of the six 
cells is capable of destroying 7 tons of refuse in 
24 hours, and consists of a sloping furnace with 
hearth, and firegrate covered in by a reverberatory 
arch of firebrick, + with one opening for the admis- 
sion of the refuse, another for the escape of gases 
into the flue, and a furnace frame and doors for the 
removal of the clinkers, At intervals of about two 
hours the clinkers are withdrawn through the far- 
nace doors, and a further charge is shovelled in at 
the top of the furnace. The result is that every- 
thing is consumed, or converted into clinkers or fine 
ash, Every two cells are also provided with an 
opening for the introduction of infected bedding, 
diseased meat, &c., and not the slightest smell arises 
from the operation to cause a nuisance in the neigh- 
bourhood, The heat of the furnace is used to pro- 
duce steam to drive a steam engine working two 
mortar mills. By these the clinkers made in the 
destructor are mixed with lime, and ground into an 
rene rey strong mortar which is readily sold at 5s. 

er , 

, Mr. Morant, the present borough engineer of 
Leeds, to whom we are indebted for the foregoing 
particulars, states that the total amount of rubbish 
consumed in the two anda half years in the Burman. 
toff destructor was 30,041 tons. No fuel is employed, 
and the cost of attendance is small, only six persons 
being engaged at each depédt. One of Fryer’s 
carbonisers is employed to convert the refuse 
obtained from the sweepings of paved streets, and 
the markets, and other vegetable refuse into a carbon 
very useful as a manure and deodoriser, and which 
finds a sale at the rate of 30s. per ton. The cost of 
an establishment, with a one six-celled destructor, a 
carboniser with eight cells, boiler, steam engine, 
two mortar mills, cooler, building, chimney, &c., is 
about 4500/. 1t is not to be wondered that the 
success of so valuable an invention has led to its 
adoption in many places in England, It seems 
satisfactorily to dispose of that dé¢e noir of all local 
authorities, the refuse of houses and streets, which 
has hitherto been heaped up and left to decompose, 
to the imminent danger to the health of the sur- 
rounding neighbourhood. 


SWAN’S ELECTRIC LIGHT. 

THE —_ interest taken in the incandescence 
electric lamp of Mr. Swan was clearly evinced by the 
large and distinguished audience which collected to 








hear his paper on it, which he read before the Society 
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of Telegraph Engineers on Wednesday evening last. 
Mr. Swan has not proclaimed his efforts on the house- 
tops nor paraded his achievements before men, but 
has evidently worked in the modest patient spirit of 
a true inventor. At all events his success has been 
far greater than that of all his predecessors in this 
difficult subject; and the conviction is becoming 
general that it is to Newcastle-upon-Tyne, and not 
to Menlo Park, that we must look for the expected 
household electric lamp. 

Mr. Swan, who was very warmly received, began 
his paper by pointing out the advantages for general 

urposes of the incandescence method of electric 
fighting over those systems which make use of the 
electric arc, and in the course of his remarks he 
showed that while the more powerful arc lights are 
undoubtedly highly valuable for use on board ship, for 
large halls, and railway stations, for lighthouses, and 
for the illumination of extensive open spaces, still for 
the lighting of rooms in private houses, for the illumi- 
nation of shops, and for lighting places of moderate 
dimensions it could hardly be contended that the 
arc system could be as advantageous as the method 
of lighting by incandescence. As yet, indeed, 
we know but little about the cost of electric 
lighting as compared with gas, or of the relative 
economy of the different systems; but the trial 
about to take place in the City will furnish interesting 
information respecting three prominent systems, 
namely, the Brush, the Jablochkoff, and the Siemens. 
Other minor but very practical objections to the 
use of the arc for domestic purposes were pointed 
out by Mr. Swan. For example, in are lights it is 
necessary to employ an attendant to renew the 
carbons ; the light is insufferably intense at the lamp 
itself and casts unsightly shadows, whereas it is 
disproportionately feeble in the remoter parts of the 
illuminated area. 

It is now about twenty years since Mr. Swan 
commenced investigating the problem of lighting by 
incandescence, when he constructed a lamp almost 
identical with the carbon-loop lamp which Mr, 
Edison so triumphantly announced last year, The 
story of his early and unsuccessful experiments with 
a charred paper wick in the days before dynamo- 
electric machines and Sprengel air pumps were 
known was graphically told by Mr. Swan, These 
experiments are chiefly interesting in a historical 
sense, and as leading up to the successful lamp 
which he had brought before the meeting. 

The attempts of other inventors to produce an 
incandescence lamp in recent years were next 
described by the lecturer, who reminded his hearers 
of the adoption by Mr. Edison of an alloy of 
platinum ont iridium for the incandescent conductor, 
and of his subsequent adoption of a loop of car- 
bonised paper, which Mr, Swan had tried so many 

ears before, and found wanting. The Sawyer- 
Mann lamp, consisting of a rod of carbon heated by 
the passage of the current in a bulb containing 
nitrogen, and the André lamp, consisting of a pencil 
or pencils of carbon in an atmosphere of carbonic acid 
were also touched upon; but all these plans had 
failed owing to two defects, namely, the rapid waste 
and destruction of the carbons, and the obscuration 
of the glass globes by the deposit of a fine carbon 
soot on the interior surface. 

The most obvious explanation of this effect is 
that the intense heat of the glowing wicks caused 
a sublimation of the carbon, which condensed upon 
the colder glass. But Mr. Swan believed it to be 
due to the bursting action of the gases occluded in 
the body of the carbon, and he has succeeded, as is 
well known, in driving out these gases from the 
wicks by a process which he has patented. The 
peculiar temper given to the hair-like filaments of 
carbon treated makes them as elastic as a piece of 
steel wire, and very unlike ordinary carbon. 

The details of the improved lamp, with its hair- 
like loop hermetically sealed in a pear-shaped glass 
bulb, from which the air has been exhausted by 
a Sprengel air-pump, have already been described in 
ENGINEERING October 26, see page 376 ante, so that 
it is unnecessary to repeat them here. 

In illustration of his paper Mr. Swan employed 
ten lamps pendent from the roof, and these sufficed 
to light up the large meeting hall of the Institution of 
Civil Engineers. Each of these lamps consisted of 
a cluster of three singie bulb lights joined together 
at their necks, and enclosed in a frosted glass globe. 
When the gas jets were turned down, and these 
electric lamps lit, the beautiful effect was greeted 
with a double round of applause. The light was 
rich, mellow, and soft, resembling the best gas 
flames, and there was a total absence of hissing or 


of fluctuation in the light. One or two single lights 
were also exhibited, one of them on the lecture 
table, and so mounted that on lifting the lamp 
from its standard the light went out, while on 
replacing it the light was immediately rekindled, a 
convenient arrangement which appears eminently 
adapted for general use. 

With respect to the power of the lamp, Mr. Swan 
stated that a current of one Weber in travers- 
ing it, yielded a light of 60 candles; the internal 
resistance of each single bulb being 150 ohms. To 
provide the current utilised that evening a B 
Gramme machine had been provided by the British 
Electric Light Company at Parliament-street, close 
by, and the steam engine driving it was, he had been 
informed, working up to four-horse power. The 
lamps were connected up in parallel circuit, the 
circuit of each forming an independant shunt 
between the poles of the Gramme machine common 
to all. If the lights were arranged in ‘‘ series” 
along a single wire, a greater electromotive force 
would have to be employed in order to overcome 
the resistance of the circuit. 

Though Mr. Swan claimed to have solved the 
problem of inventing a durable incandescence lamp, 
and subdividing the current, he did not anticipate 
any depreciation of gas shares in consequence, for 
more gas will be employed in places where the 
electric light is inapplicable, and there will be greater 
demands on the products of gas manufacture, in 
addition to the more extensive employment of gas 
for driving electric lighting engines. 

In the discussion which followed, a number of 
electricians and men of science took part; Mr. 
Crompton stating that he thought so well of Mr, 
Swan’s lamp that he had joined forces with its 
inventor. Dr. Tyndall spoke in warm praise of the 
light, and suggested that it might be used in fiery 
mines with the greatest safety, since it could be 
entirely submerged in a glass vessel of water. In 
noticing a slight wasting of one of the carbon wicks, 
which Mr. Swan attributed to a trace of air remaining 
in the bulb, Professor Ayrton offered an explanation 
of the effect, which certainly seems very plausible. 
His supposition was that while the cooler parts of 
the wick turned the residual oxygen in the globe 
into carbonic acid, there were hotter parts which 
dissociated the oxygen again from the carbon, and 
set up a cycle of molecular change from oxygen to 
carbonic acid, and carbonic acid to oxygen, which 
had a wearing effect on the wick. Mr. Varley 
expressed his agreement with this view, and pro- 
ny to overcome this disintegration by filling the 
ulbs with some non-oxidisable metallic vapour 
instead of the residual air. 

It was further elicited by the discussion that in the 
opinion of Mr. Swan his light was cheaper than the 
arc in effective general illumination, owing to the 
difficulty of distributing the light emitted by arc 
lamps. On this point, however, there was a want of 
conclusive evidence, but the estimate given by Mr. 
Swan shows a considerable advantage in the cost of 
his lamp over gas. One half the quantity of gas 
necessary to light a room or hall would, he said, if 
consumed in a gas engine driving a dynamo-electric 
machine, suffice to generate the currents required to 
light the same space with these incandescence lamps. 
This is an important saving ; but it is perhaps too 
soon yet to rely upon the data from which the 
estimate has been made out, As regards the 
durability of the lamps, some had been burning 
continuously night and day since August last with 
an intermission of three weeks, and were apparently 
as good as ever. 

There can be no doubt that Mr. Swan’s lamp, 
whether its cost of working be cheaper than gas or 
not, has a promising future before it, if it only prove 
durable; and its durability seems all but demon- 
strated. Mere cost is after all not so important a 
factor in the question of its success. As an example 
of its most recent and successful application, we may 
mention that Sir William Armstrong lights his 
picture-gallery at ‘‘ Cragside” with sixteen lamps, 
each containing four of Mr. Swan’s bulb lamps, so 
that there are sixty-four incandescence lamps burn- 
ing simultaneously. The currents for these lamps 
are all supplied by a Siemens’ machine, making 1200 
revolutions per minute, which is driven by a turbine 
three-quarters of;a mile from the house. From 
measurements recently taken by Sir William Arm- 
strong, in fact while Mr. Swan was in London, the 
incandescence of these sixty-four lamps is produced 
with an expenditure of only 3.75 horse power, and 
this fact alone is sufficient to give to Mr. Swan’s 





EXPLOSIONS IN COLLIERIES. 


Mr. Puirmsott has sent from Madeira to the 
Nineteenth Century, under the title ‘ Explosions in 
Collieries and their Cure,” an instructive, valuable, 
and interesting article. He wishes to have a careful 
investigation instituted, on the nature and relations 
of ——. (light carburetted hydrogen), and he sub- 
mits a method by which he hopes half the explosions 
that might be expected to occur will be prevented, 
Mr. Plimsoll states that he first hoped to obtain 
assistance from the science of chemistry, through the 
reaction of some substance on firedamp, as acetate of 
lead acts upon sulphuretted hydrogen and renders 
the invisible visible, or a mordant of acetate of iron 
or alumina acts upon alizerine in cal‘co printing. He 
then applied to physics, and proposed the use of collo- 
dion balloons filled with firedamp, which floating in 
vertical recesses cut in the solid coal, would show 
where firedamp rested on air; but the laws of 
diffusion of gases, exosmose and endosmose, were 
against him, Then he thought of absorbing gas, or 
exploding it in small quantities, if it exuded in a 
continuous and regular manner, and thus preventing 
explosions of any magnitude. 

After having laboured and been thwarted for 
years, he proposes to clear the workings of fire- 
damp, on the same principle that they are now 
cleared of water. The water runs down hill into 
the “sump,” from which it is pumped out, and is 
thus got rid of. <A furnace is lit at the bottom of 
the upcast shaft, the air in the workings being 
heavier than this heated air rushes to supply its 
place ; the air to supply the place of this y lll 
the other shaft, and by means of doors which fit the 

es, travels on the levels, up and down the 
oard gates, which are at right angles tothe head- 
ings, and the whole is ventilated. This air sweeps 
part of the firedamp along with it, but as in endea- 
vouring to sweep water up hill with a broom, a 
portion is left behind, so of this. There are pockets 
in the roof, and the ‘‘ goaves” or worked portions 
also enclose gas, and to remove all this Mr. Plimsoll 
proposes a gas ‘‘sump” in the roof at the highest 
accessible _—— He says: ‘“‘I would then place a 
vertical tube with an open trumpet-shaped mouth in 
this place, and of such a length that the open mouth 
(which should be protected with a louvre covering or 
cap to keep out the dirt) should reach up very near 
to the roof; the bottom end of this pipe or tube I 
would continue to the bank of the pit,” and by 
means of a fan or air pump the firedamp could be 
pee out, It is proposed to utilise this carburetted 
ydrogen for illuminating purposes, as was done by 
Mr. Hutchinson at the Oaks Colliery for years until 
the last explosion there. 

As to the causes of explosion the author draws 
attention to two; the one is a slackness in the ven- 
tilating current caused either by neglect to keep up 
the furnace or by a diminution of barometric pres- 
sure, combined with a readiness in the firedamp 
contained in the “ goaves” to travel into the work- 
ings, through such slackness of current. The other 
is the subsidence of the mass of earth above the 
goaves. Cohesion and gravitation are here opposed, 
there is a time when the former combined with the 
upward pressure of the atmosphere, is exactly in 
equilibrium with the latter, and the mass has 
thus no tendency to fall. A variation in atmo- 
spheric pressure will turn the scale in favour of 
gravitation, ‘‘and when the mass falls the accumu- 
lated gas below is expelled in volume, and if it 
comes into contact with a naked light an explosion 
occurs.” To work the subject out thoroughly, the 
author thinks that a pit should be observed ; the 
ingoing air analysed and the issuing air also, either 
before it enters the furnace, or where led into the 
upcast above the furnace, when that course is 
adopted to escape the risk of ignition at the furnace ; 
analyses should further be made at different parts 
at the foot of an ascending and top of a descending 
board gate, so as to discover in either case whether 
the current had carried with it all carbonic acid 
gas, or all the firedamp it started with, added to 
what it gathered on the way, or whether these gases 
had succeeded in evading influences operating 
against their natural tendencies. 

In the laboratory, experiments should be made on 
the variation of proportions in which firedamp 
mixes explosively with atmospheric air, and the 
influence of velocity of current on the gas and air. 

For twenty years this question has had the 
attention of Mr. Plimsoll, and whatever he writes 
on the subject, interested as we know him to be in 
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with attention, although the author acknowledges 
throughout that he is not a master but a learner in 
the technicalities both of the practice and theory of 
the subject. 





NOTES. 
Rovusset’s DEEP SEA SOUNDER. 

Tus device is ey novel in dispensing with the 
usual sounding line altogether, and therefore with 
the trouble of paying out and hauling in. It is the 
invention of a Russian engineer, M, Paul C. Rousset, 
of St. Petersburg, and consists of an ordinary 
registering log having an inflated balloon or float 
attached to its upper end, and a lead or sinker a 
by a trigger from its bottom. The log is lowere 
into the sea and drops downward through the water 
in a vertical — the sinker being underneath, 
and the balloon uppermost, In its descent the 
vanes revolve, and the indicator registers the depth. 
When it reaches the bottom the sinker is detached 
by the loose trigger, and the buoyancy of the balloon 
is such that is raises the log again to the surface, 
where it floats until it is picked up by the ship. 


BREAKAGES OF STEEL RaliLs on Russian Raitways 
DURING 1879. 

The statistical returns of the Russian Ministry of 
Ways and Communications give the following 
interesting information on the breakages of steel 
rails on Russian railways during 1879. Up to 
January 1, 1880, on all the lines, the length of which 
amounted to 14,019 miles, 9730 miles of steel rails 
had been laid. The total length of the Russian 
railways, taking in consideration station sidings, was 
in 1879, 19,200 miles, and the breakages of steel rails 
during that year were as follows : 


Total Total 
Months. Number. Months. Number. 
January 699 July ae oe 247 
February . 598 August .., ww. 156 
March ... . 854 September ... 214 
April ... oe 230 October ... «. 3828 
May 235 November oe 341 


June ... .. 160 December -» 692 
The best rails, judging by the small quantity broken, 
were of English manufacture, namely, those from 
Messrs, Brown, Bayley, and Dixon, Sir J. ‘Brown 
and Co,, Cammell and Co., and the Barrow Hema- 
tite Iron and Steel Company. 


Tue Late GENERAL Kenia. 

By the death of General Koenig, which took place 
suddenly at Petersburg on the 17th ult., Russia has 
lost one of its foremost and best railway engineers. 
The deceased, who began railway life as a civil engi- 
neer in the construction of the Nicolai (St. Peters- 
burg and Moscow) Railway, thirty-five years ago, 
after occupying various positions of trust, was 
appointed to the directorship of the Moscow Nijni 
line in 1862, and in 1866 to that of the Nicolai Rail- 
way, which position he held at his death. He was 
not only distinguished for the talent and adminis- 
trative ability which had long made him one of the 
best authorities on railway matters in the empire; 
but his gentlemanly manner and kindness of dispo- 
sition endeared him to all who had the advantage 
of his acquaintance, so that his death, which, as we 
have said, occurred suddenly, caused quite a panic, as 
well among all the employées of the railway as the 
general public, and his memory was honoured by 
his funeral being made the grandest and most 
imposing ceremony ever witnessed in St, Petersburg 
in connexion with a citizen. 


Tue Corrosion OF Iron IN BoILers, 

The oxidation of iron immersed in ordinary water 
appears to be largely due to two causes, namely, first 
the absorption of oxygen contained in the water, and 
secoud, the absorption of oxygen set free during the 
decomposition of the water, hydrogen being set 
free in the latter case. M. Lodin, who has made a 
number of experiments on the corrosion of iron 
wires immersed in water and various solutions, and 
who has described his experiments in the Comptes 
Rendus, has arrived at the conclusion that the first 
of the {above causes of oxidation is generally of 
chief importance. With both distilled and ordinary 
water the temperature has a very important influence. 
Thus at 68 deg. Fahr. the quantities of oxygen 
absorbed per square foot of iron surface per hour 
when immersed in distilled and calcareous waters 
respectively, were 0.258 grains and 0.330 grains, 
while at 212 deg. the quantities rose to about 
2.364 grains and 2.579 grains. ‘The immersion of 
iron in all the waters tested was accompanied by the 
evolution of hydrogen, the action being least, how- 


260 deg. Fahr., the decomposition of the water was 
found to be equivalent to the absorption of 0.01 
ins of oxygen per square foot of surface per hour 
or distilled water; 0.0129 grains for careous 
water; 0.0182 grains ped — we ary 
of ¢ ised chloride of magnesium; 0.05 
a 8 ae ele saturated with chloride of sodium ; 
and 0.067 grains for sea water. 


Tue Great Brus Liga. 

One of the most a yey electric lights ever 
yet produced was exhibited on Monday night at the 
factory of the Anglo-American Electric Light Com- 
pany in Vine-street, York-road, Lambeth. This 
magnificent artificial sun was the second ordered by 
the Admiralty for service in torpedo work, and was 
despatched to Portsmouth on Tuesday morning. 
The light is generated by a sixteen-light machine and 
the lamp is of the ordinary Brush type but of unusual 
size. Each of the field magnets of the machine con- 
tains 800 lb. of silk-covered copper wire. The cur- 
rent was led off by four copper combs each 5 in. wide 
and consisting of 16 stout copper teeth, and was 
taken to the lamp by a § in, copper rope lightning 
conductor. A Brotherhood engine of 15 horse power 
drives the machine, being mounted on the same 
baseplate, and the absolute steadiness of the light 
is a sufficient proof that this type of engine is admi- 
rably adapted for the purpose to which it is being 
very largely applied. ‘Ihe carbons of the lamp are 
1} in. in diameter, and, such is the extraordinary 
energy of the current, they are heated white hot at 
a distance of 2 in.fromthe arc, Avsilvered parabolic 
reflector 3 ft. in diameter was placed behind the arc, 
and projected the light, which was displayed upon 
the roof of the factory, ina broad divergent beam of 
great power. The photometric power of the light is 
stated by the Anglo-American Electric Light Com- 
pany to be 47,000 standard candles, 


Tue Locomotive BoILer EXPLosioNn ON THE NoRTH- 
EASTERN RaILway, 

We noticed in our number of the week before last 
(vide page 466 ante) the locomotive explosion which 
took place on the 12th ult., between Fence Houses 
and Leamside on the North-Eastern Railway, and 
we are now able to add some farther particulars, 
An investigation into this explosion has shown 
that it has arisen from the same cause as that which 
occurred to another North-Eastern locomotive at the 
Silksworth Colliery, Ryhope, near Sunderland on the 
26th of January last, namely, the cracking of a plate 
internally close to one of the longitudinal joints. 
Each ring of each of the exploded boilers was made 
of two plates united by double rivetted lap joints, 
and the crack in each case took place close to the lap 
of that seam which was below the water line, and 
where of course it could not be seen, Mr. E. Fletcher, 
the locomotive superintendent of the North-Eastern 
has, we understand, discarded the mode of construc- 
tion above described, and isin all new boilers making 
each ring of a single plate, having a joint with 
inside and outside butt strips situated above the 
water line. It is well known that the buckling 
action which takes place in the neighbourhood of 
longitudinal lap joints, even if double-rivetted, tends 
to induce furrowing when such joints are situated 
below the water line, and judging from the experience 
on the North-Eastern Railway it appears probable 
that many of the locomotives in the colliery districts 
are worked with water which has a strong tendency 
to produce this furrowing. We have no doubt, 
however, that the measures which are being taken 
by Mr. Fletcher will in due time prevent further 
failures from this cause. 


Unitep STATES SUBMARINE SURVEYING, 

The present year’s submarine survey work of the 
United States Government was undertaken with 
the object of determining the exact relation of the 
fauna of the Atlantic Ocean with that of the Gulf 
of Mexico and the Caribbean Sea. The deep sea 
soundings ranged chiefly between 450 and 800 
fathoms, and the work begun in June last, was 
carried on about 120 miles from the coast, and, 
generally parallel to it, commencing south of Cape 
Hatteras. The sea bottom has been shown, by 
these explorations, not to be gently sloping, but 
there was found the continuation of the plateau of 
which the northern portion extends as far as Ca 
St. George, the south-easterly limit reaching to the 
Bahama Banks, The work of exploration was con- 
fined during the past season to the western slope 
of the plateau, the sides of which are so steep, 
that in the distance of a few hundred feet, the depth 





ever, in distilled water. Ata temperature of about 





of soundings increased from 100 to 450 fathoms, 


This side of the plateau is covered with a rich 
deposit of mud and alluvium, gathered from the 
discharge of numerous rivers and washed off the top 
of the plateau by the action of the Gulf Stream. The 
result of this action has been, that while no animal 
life has been found to exist on the top of this sub- 
marine highland, except certain coral formations, the 
conditions of the slope are highly favourable, and 
the numerous specimens obtained showed that, 
generally, the animal life corresponds with that in 
the Gulf of Mexico and the Caribbean Sea, During 
the course of the survey, work was continued day 
and night, and eight dredgings were generally 
made during the twenty-four hours. 


A CHEAP PHOTOPHONE. 

At the Physical Society on Saturday, November 
27, Professor Graham Bell exhibited his photophone 
apparatus for transmitting sound to a distance by 
means of an ene beam of light. We have 
already illustrated his devices in ENGINEERING for 
November 5 (ante, page 407), and on page 521 
of the present number will be found a description of 
the different kinds of selenium cell employed by 
him, Owing to an unsteadiness of the electric 
lantern used at the lecture, Professor Bell was 
unable to gratify the audience with a practical 
demonstration of the transmission of speech by 
photophone, because the flickering of the light 
aaa a bubbling sound in the receiving telephone, 
which drowned the voice, just as the induction 
clamour of neighbouring telegraph wires covers up 
the speaking of a telephone, In fact, it has the same 
éffect on a small scale which Professor Bell and 
M. Jansen have been seeking in the case of solar 
light, and, as Professor Bell informs us, have 
actually succeeded in observing. The fluctuations in 
the sunshine due to solar storms have been attended 
in the Lene gee by very faint sounds which by a 
slight stretch of imagination may be regarded as 
the feeble echoes of the solar uproar. The deficiency 
in Professor Bell’s experiments was, however, to 
some extent made good by Mr. Shellford Bidwell, 
who exhibited a cheap and simple photophone for 
lecture purposes. The whole gees employed 
by him would not cost more than forty shillings, 
twenty-five of which would go for a pair of lenses, 
one to send the light from the vibrating reflector in 
a parallel beam to a distance of 14 ft. or 20ft., and 
the other to concentrate it on the selenium cell of 
the receiver, Two home-made Bell telephones 
were joined in circuit with the receiving cell and 
battery ; and the transmitter consisted of a mouth- 
piece fitted with a silvered diaphragm for speaking 
to. No parabolic reflector was used to focus the 
received light on the cell as is done in Bell’s larger 
apparatus. The selenium cell is made from sheets 
of mica, or better still, microscopic glass fastened 
together at the edges by films of melted selenium, 
which are afterwards crystallised by exposure to 
heat and slow cooling. 


Buckiz Harsour. 
The harbour of Buckie (Cluny), which has just 
been <a is a good example of what can be 
accomplished by private enterprise. The harbour, 
which was commenced in 1874, and which encloses 
an area of about nine acres, has been constructed at 
the sole cost{of the late Mr. Gordon, of Cluny. The 
shore where the harbour is situated faces the north- 
west, and the works consists of a sea wall or break- 
water running a distance of about 750 ft. obliquely 
from the shore in a westerley direction, a pier, about 
600 ft. long, running from the shore in a northerly 
direction, and forming the western side of the 
harbour, and a middle pier which divides the 
enclosed space into the inner and outer harbours. 
The sea walls and piers have been executed in 
concrete, the sea wall, which is founded on a ridge 
of rocks, having a broad quay for the landing of fish 
on its inner side, To save the labour of rock excava- 
tion the inner wall of this quay is carried on arches 
resting on concrete piers 20 ft. apart, the rock being 
cut down to give a base for these piers. In the inner 
harbour about four acres of rock to be cut down 
to an average depth of 10 ft. below low-water level, 
and while this was being done the water was 
excluded from this part of the harbour, so that the 
blasting was readily carried on. Ingersoll rock 
drills worked by steam were used for making the 
bore holes. A channel of the same depth as the 
inner harbour had also to be cut through the outer 
harbour to the head of the sea wall, This work was 
at first undertaken by the Diamond Rock Boring 
Company, who contracted to remove the rock to the 





necessary depth (involving the blasting out of about 
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5250 cubic yards) for 3300/. Ultimately, however, 
they gave up the work, and it was completed 
ae. the general charge of the resident engineer, 
long drills actuated by hand being used. Altogether 
the works have involved the excavation of about 
115,000 cubic yards of rock and about 15,000 cubic 
yards of soft materials, while the total quantity of 
concrete used has been about 40,000 cubic yards. 
No masonry whatever bas been employed. The 
total cost has been 60,000/. The position of the 
harbour is indicated by'a light (sixth order dioptric) 
carried at a height of 60 ft. at the end of the break- 
water, a covered passage way formed within the 
es et of the breakwater giving access to the 
ighthouse even during heavy storms when the waves 
surmount the breakwater itself. There is also 
another lighthouse on the cliffs at a height of 90 ft. 
above the water, and about 300 yards distant from that 
first mentioned. The Buckie Harbour promises to 
be of great service, and it is much to be regretted 
that Mr. Gordon did not live to see its completion, 
Since his death the work has received great atten- 
tion from Mr. Ronald Macdonald, the commissioner 
of the Cluny estates. The works have been carried 
out fromthe plans and under the supervision of 
Mr. David Cunningham, of Dundee, the engineer- 
in.chief, while Mr. James Barron has been the 
resident engineer. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A Retrograde Movement. — Some months ago the 
Butterley Company ceased working one of their collieries 
and several ironstone pits, situated on the north side of the | 
town towards Shipley. The whole of the buildings and 
machinery connected with the mine have been taken down | 
and removed. A considerable number of men are now 
engaged in levelling the surface and replacing a slight 
depth of soil on the top. This will be the work of some 
months, at the expiration of which the land will be again 
placed in the hands of the Duke of Rutland, and annexed 
to the adjoining farm. Similar alterations are going on at 
the West Hallam Collieries and Ironstone Pits. This 
should please Mr. Ruskin. 


The Projected Harbour of Refuge at Filey.—The pro- 
moters of this scheme are determined to persevere with the 

roject. A meeting of the Filey Harbour Company has | 

en held, and in the absence of Lord Claud Hamilton, | 
chairman of the company, Mr. H. Bentley presided. The 
report showing the past efforts of the directors was adopted 
and full confidence in the successful carrying out of the 
scheme was expressed. 


Steam on Tramways.—As has been reported from time 
to time in these columns, the Leeds Tramways Company bas 
been to the fore in the trial of steam engines on their 
tramway lines. These engines have been supplied by 
Messrs. Kitson and Company, of Leeds. The company 
now intends seeking Parliamentary powers for the use of 
steam engines on their lines. We understand the directors 
are convinced that steam, as applied by Messrs. Kitson on 
their lines, is as economical, if not cheaper, than horse 





| mn in cases where two or more horses are required to 

rawacar. It seems to be a at present that one- 

horse cars on the level will be drawn by engines at a saving. 

We believe a supply of engines has been ordered of Messrs. 
itson. 


Canals y. Ruilways.—A meeting has been held of the 
Colne Local Board, at which it was suggested to extend 
an arm of the Leeds and Liverpool Canal to that town. 
The officials of the company think the idea a good one. 
It was remarked that the railway company’s charge for 
the conveyance of the coal, &c., was too high, and by 
the proposed extension, a great saving to the inhabitants 
would be effected. It was resolved to take measures for 


the furtherance of the scheme. 


Advance in Coal.—The West Yorkshire colliery pro- 
prietors have resolved to advance household descriptions 
of coal by 1s. per ton. 


Vulcan Iron Works, Hull.—A company has been formed 


for the pu’ 
established 


usiness of e 


e of purchasing and carrying on the old- 
ineers, boiler makers, &c., for 


the past thirty years conducted by Messrs. Fowler and 
McCollin, at Hail. 

The Electric Light.—The Corporation of Hull appears 
determined to light the principal streets of the town and 


its piers with the electric light. 
Messrs. Siemens Brothers for the effecting of that 


wit 


purpose. 


It is in communication 








Frencu STEAM NAVIGATION.—The Fraissinet Steam- 


ship 


Compony, 
| A loan of 120,000 


, of Marseilles, proposes to increase its fleet. 
l. is to be negotiated with this object. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING Nos. NAMES. &c., OF 
NOVEMBER 29, 1680. pind | “APPLICANS, ABBREVIATED TITLES, &0. 
In the Cases of Inventions communicated from Abroad || -——|——-—— ani 
the Names, &c., of the Communicators are given in =. 
Italics after the Abbreviated Titles. 4874 | A.J. Boult, London. | Decorating celluloid or anal 
substances. NV. Hart and RK. A. 
Nos.| NAMES, & — asts | 3. D.Gestance, Rom- | screw Propellers.’ J. Johnet 
: Cc. 7 - Dz. ce, Rom- Tew ers. . Johnstone, 
= OF APPLICANTS. AB VIATED TITLES, éo. ' ford. x. | Mi ¢ — | 
: tea 4876 | T. iy Forest Gate, | Umbrellas, parasols, and sunskades. | 
——_—_—— x. 
ao. 4877 | C. Hayes, Leeds. Apparatus for pressing, smoothing, | 
4848 | J. Clubb, Burton-on- | Mode of and means for covering tap | poo diees mye fp = - 
Trent. holes of casks, and rendering them | other woven or felted fabrics. 
=. ld the tap has been 4878 z. Marshall. Gia ow. | pilent” mincing machine. | i 
- . B. Han e, Glas- | machines. . cCabe, 
4850 & oe ‘button, Switches Teed appanates for use sr. : | Philadelphia. Penn., U.S.A, | 
ya... ’ upon telephone lines. C.D. 4880 | T. A Keighley, | Spinning machinery. 
Haskins, New York, U.S.A. Muter. Bradford | 
(Complete specification deposited). Yorks. , 

4851 | H. Law, Westmin- | Current meters. 4881 | L. Simon & F, Wer- Gas motor engines. | 

ster. tenbruch, Notting- | 

4852 | W. Bury, London. Valves and valve guides for air and m. } 
onme pumps of marine en- || 498g | sir F. ntl | Treatment of or method for reducing | 

4853 | J, Lovegrove, Hack- | Sewer and drain pipes, lamp hole —_ | — oo o ah 

ney. —_oare apd same, and || 4883 | H.C, Roberts, London. | Keyholes Ad facilitate insertion of | 

4854 | B. A. Brydges, Berlin. | Automatically igniting and extin-|! seq | J, H. Johnson, Lou- | Lead’ and crayon holders, J. 
guishing gas Jets or flames, and don. |“ Reckendorfer, New York, USA. | 
—s y hj gas to burners. 4888 ¢. Maw. London. re Driving acre y propellers onl 

4855 | W. RB. Lake, London. | Apparatus for ventilating ships’ ‘ a: - was +4 — mechines 
cabins, 8 houses, and other — vv | ses Ser clecteis lighting. 
enclosed spaces. 1’. Afihan, Chel- || 4887 | G. Jennings and E.G. | Speaking tubes and electric bells 
sea, Mass., U.S.A, Brewer, Stangate,| for use with same, &c. 

4856 | J. Crook, Blackburn, | Looms for weaving. : 

4857 | T. Walker, Birming- | Brace and other buckles. 4888 | A. &. lings, and F. | Washing machines. 

4858 | W. R. Lake, London. | Machinery for breaking or scutching yl "i 
= mp, ao a _ 4889 | A. Latargue, London. | Apparatus for lifting and moving 

4859 SERS, SUN, Vind. heavy weights by hydraulic 

W. Berkeley, | Can or vessel of conveyance or power, applicable to ships, cranes, | 

Co. Gloucester. transport of milk, &c. ; and winches. rtable' cranes, 

4860 | 8. Pitt, Sutton, Surrey. lam 2 W. B. Robins, Cincinnati, lifts, hoists, turntables, pile driv- 
to, U.S.A. . ¥ 4 

4861 | C. G. Pfander, Lon- | Apparatus for filtering water for || 4990 | J. A. Osgood, 6rant- ry ~~ +r speci- 

don. omestic use. | ville, Mass., U.8.A. | fication deposited). 

4862 | 8. Pitt, Sutton,Surrey.| Telephones. C. de Nottbeck, St.|| Woy.| and EB. P. Monroe, 

Petersburg. 25 New York, U.S.A. 

4863 | ©. Ly Gos- | Back sights for small arms. 4891 | J. Jamieson, Thorn- | Gas burners. | 

port. - ° lie , NB. 

4864 | P. Jensen, London. Apparatus for sharpening or dressing || 4892 | J. Allen, Birming- | Manufacture of notches of ail 
millstones. P. Graham, Stock- | ‘ | brella furniture. | 
volm, Sweden. ; || 4893 | F. 8. Thomas, Lon- | Construction of railway carriages | 

4865 | F.M. Lyte, Putney. | Manufacture of sugar, applicable ; A . 
also to treatment ~ siveliins ona | don. and apparatus connected there 
other substances. | ’ i -| 

4800 | W. R. Lake, London. | Eleotrio-lighting apraraius. ¥. s 08 | Bs ee 1 a ee wales © oe 

Varim, Brooklyn, New York,|| 495 | w. P. Kelly, Mount | Obtaining and applying motive 

4 ’ pot (Complete specification de- Brandon,” Carlow, | power Gna appamine therefor. 

2 ' and. 

4867 | C. Pieper, Berlin. Wool-washing 2 machines. R, Franz, | 4896 a. Hunt, London. Combined blower and fireguard. 

4868 5.3. Ashford, Brix- | Pantaloons or drawers. » A. Groth, Londen. gh —e 

on. 

4869 | J. Hargreaves and T. | Manufacture of sulphates of soda | pn i ee, &. a“ 

pa, Widnes, = nue, and apparatus em-|/ 4898 | L. A. Groth, London. | Method for casting metals in me- 

wr 7 ployed therein. tallic moulds of hollow, cylindri- 
0. J. Golloway and J. | Preventing flow of water from the eal, conical. or other form 

H. Beckwith, Man- | condenser to the cylinder of a Tellander, Sweden, Biee 

chester. pm engine an apparatus | 4899 | L. A. Groth, London. | Process for production of a substi- 

471 | BR 3 hereror. Pte | “tute for coffee from Arabian or 

.. Stevenson, Lon- | Machine for raising, sustaining, Turkish wheat and maize. P. 
don. ro] ng, and steering heavy | Schwing, Barmen, Germany. } 
| pF direction in the |} 4900 BW. Parrott, Oldham, | Process for treating nightsoil for ma- | 

4872 | A. King, London. Method of combining cabinets cr kh | -nameebue of eomeiees eng 
a we of tere with 4901 | J. - ee Sent, | Dyeing woollen and cther yarns. 

usical instruments. 

4879 | 7. . Palmer, Fulhasa. Bicycles and tricycles, On | 5 fae ae oe, a Se waving. 

. F. Dietrich, 4008 | D. Scott and J. Mac- | Spiles, vent plugs, ar valves of casks 
Dalston, Middlesex. kay, Edinburgh. | for beer, é. 
































Nos. 
NAMES, &c. 
pind’ | OF APPLICANTS, ABBREVIATED TITLES, &c. 

Nov. 

25 

4904 | A.W. Tooley, Ipswich. | Tool or apparatus for sharpening 
and se cutting blades, par- 
ticularly applicable to sharpening 
and setting reaping and mowing 

4905 | B.3.3 al machine knives. 

. J. Johnson and J. | Life buoys, or apparatus for saving 
on Clayton, Liverpool. | life and property at sea. 

4 H. G. Grant, Man- | Compositions and manufacture of 
chester. artificial stones for children’s toys, 

&c. Dr. F. A. Richter, Rudolstadt, 
Germany. 
4907 | J. D. Ashworth, Man- | Apparatus for manipulating during 
chester. the grinding or sharpening opera- 
tion twist drills or bitsin order to 
ind and sharpen same, and ap- 
pee \. a grinding wheels 
of a safety appliance. 

4908 | H. G. Grant, Man- | Manufacture Y ammoniacal salts. 

sooo | 3 on. cane G. Rousseau, Courbevoie, France. 

ge. ‘SA. » | Diaphragm ships’ pumps. 

4910 | G. W. von Nawrocki, | Preparation of antiseptic for pre- 
Berlin. servation of meat, fish, and other 

articles of food. 0. Leupold, Stutt 
on’. Y dpestied (Complete specifie 
cation osit 

4911 | A. H. Rowan, West- : 

4012 | 3. "Livescy, West tid 

. Livesey, est- | Permanent way of railways and 

413. | Tompson, | Bath and lav : 
Wolver: - vatory valves, 

4914 | W. Lloyd Wise, West- | Electric light apparatus. J. 4. 

401s | woclarke and J. B.| gAantm, inne 
Furneaux, Gates- Cues — 

401 | We” Section i 
- H. Settle, Horn- | Manufacture of mosaic or orna- 

Hoy castle, Lincolnshire. mented articles, especially slabs, 

4917 | J. R. Hancock, ‘New Bobbin not sh. . a machines 

Basford, Nottingham. q 

4918 | I. Holt, Bolton, Lanc. Apparatus for clearing yarn and 
other fibrous mate . 

4919 | J. H. Northrop and i 

J. Clough, Keighley, a -- ty ee 
orks. 

4920 | R. Read, Liverpool. | Manufacture of ears for handles of 
buckets and paint pots, and other 
articles punched out of metal 
oe, _ oo or ma- 
chinery therefor, 

4921 | T. Monk and J. An- | Apparatus or appliances for lubri- 

ag Blackburn, cating main and other shafting. 

4922 | E. Edwards, London. | Method of producing copies of draw- 
ings, engravings, or other designs. 

‘ M, Tilhet, Paris, 

4923 | L. pavermene, Lon- | Sewing machines, and working the 
don, and J. . same with one or two needles in- 
Cumming, Little dependently of each other, and 
Ilford, Essex. using as an under cotton any size 

of a reel of cotton, or any other 
material, without winding the 
— i ~ 8 eee and to 
produce a lockstitch. 

4924 | W.D.Scott-Moncrieff, | Apparat aisin 

~ Westminster. Pr us for r g steam. 

4925 | T. Warwick, Aston, | Machinery for the manufacture of 
Warwick. umbrella and parasol ribs of the 

= commonly called paragon 

4226 | T. Bloom, Boston, | Arrangement of coppers and the 
Lincolnshire. furnaces thereof for boiling worts 

in brewing operations and other 
similar purposes. 

4927 | H, Doulton, Lambeth. | Means for <a steneware jars 
Similarly joe. ia 

c ; 

4928 | H. Urwick, Wands- | Gloves, 

worth, Surrey. 
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ENGINEERING, 





Nos. 
and 
Dates 
Nov. 
26 


4929 
4930 





4936 
4937 
4938 
4939 
4940 


4941 
4912 
4943 
4944 
4945 


4946 


4947 


4948 
4949 
4950 


4951 
4952 


Nov. 
29 
4953 
4954 


4955 
4956 
4957 
4958 
4959 
4960 


4961 
4962 
4963 
4964 
4965 


4966 


4967 


4968 


496! 


o 


4970 
4971 
4972 
4973 





NAMES, & 
OF F APPLicaRts, 


T. 8. Lyon, London. 

W. M. Cranston, Lon- 
don. 

W. E. Brown, London. 

F. M. Lyte, Putney, 
Surrey. 

J. W. Swan, New- 
castle-on-Tyne. 

W. Tatham, Ilkeston, 
Derbyshire. 

J. Northwood, Words- 
ley, Staffordshire. 
A.T. Lendrum, Bel- 

fast. 
B. J. Grimes and L. 
Dove, London. 
Wyman, Glou- 
cester. 
A. W. Noel, Stanhoe, 
Norfolk. 


J. Upton Tunstall, 
Staffordshire. 


8. Butler, Cardiff. 

G. Mant, Stratford, 
ssex. 

W.R. Lake, London. 

8. —— Croydon, 


B, ° B. 7 B. Mills, London. 


W. Bogeett, London. 


West 
Staf- 

G. 
Jsall 


T. B. Salter, 
Bromwich, 
fordshire, 
Asher, 
Heath, Worcester- 
shire. 


W. H. Thom: 
:. = 


and 


on and 
enwood, 


J. —. Clapham, 
Surrey. 


E. Roach, Templeogue, 
Ireland. 


H. B. Fox, Oxton, 
Cheshire. 
A. M. Clark, London. 


J, and A. Duckett, 
Buruley, Lanc. 


C. F. Hengst, Forest 
Gate, Essex. 


R. J. Cook, Chiswick. 
Middlesex. 
Brown, Bury, 
Lane. 


F. W._ Richardson, 
West Hartlepool. 


A. J. Clairmonte, 


Ryde, Isle of Wight. 


H. A. Bonneville, Lon- 
don. 


T. Cawthron and W. 
Fearnehough, Shef- 
field, Yorks. 

Mayr, Munich, Ba- 


varia. 

W.T Eades, Birming- 
ham. 

J. Howard and E. T. 
Bousfield, Bedford. 

J.C. Garrood, Faken- 


2 Norfolk. 
H. Lake, London. 


F. Wirth, Frankfort- 
on-the-Maine, Ger- 
many, 

C. D. Abel, London. 


J. F.N. Macay, Chara- 
poto, Ecuador, now 
of London. 

A. Specht, Hamburg. 


A. Specht, Hamburg. 
J. a, Neighbour, Lon- 
A.C. ‘Engert, on mm 


by-Bow, Middlese. 
D. Me.@. Wataon, and 
A. G. Botterill,’ Oar- 





ABBREVIATED TITLES, &c. 





Knife-cleaning machin 

Pliers, nippers, and smith’s tongs. 
4: FP. _ ‘anston, Springfield, Mass., 

ll 

Treatment of ores or metallic mix- 


Electric lamps and materials em- 

ode in their construction. 

needles. Partly a com- 
en ED Jrom J. A, Deslong- 
champs and Co., Paris, 

Kneeler and bucket stand for the 
use of domestic servants and 
others. 

Manufacture of Lag tobacco and 
a) tus there: 

Hea qater for — a bars, 


ba 

Gas stove “for heating and venti- 
lating purposes, 

Garden seats, 


Signals cr comamnatioations between 
passengers mpany’ ‘8 ser- 
vants when t travelling y rail- 

way and other modes sof signal- 


ing 
Automatic brake end ranaey, tram, 
and other carri: 
Apparatus for filtering liquids. 


An iepeeved expl tre ecmpound. 
J. M. Lewen, Pari. 
Gas stoves or heating apparatus. 


Treatment of wort and apparatus 
used therefor. i. Husak and A. 
Hanl, Kuttenberg, Austria, 

Treating and transmitting wood 
and osseous materials into articles 
of utility, including wood pulp 


+. 


Vite and similar vehicles or 
machines, 


Producing printed representations 
<5 photographs, and means there- 


Apparatus for stoppering bottles, 
and for preventing the same being 
unduly tampered with. 

Music seats and receptacles. 


Furnaces used in the metallurgy of 
copper, and method of varying 
the electrical conductibility of 
copper. J. Garnier, Paris, 
France, 

Manufacture of raised letters and 
figures from clay or other like 
material, on in " gparates tant 
> _ making or moulding the 


pespenting articles which require 
immediate release ; also in fixing 
the tops of billiard cues, and facing 
the ends of same, 

Improved ruler. 


Construction of machinery or a: 
ratus for spinning and doubi 
—, and other fibrous sub- 


Method o: of and . 7" for 
gelling ae eee y means of 


Motive pover F engines, 


Brick to be used for the borders of 
paths, walks, or alleysin gardens 
¥ parks. £, Beaucantin, Rouen, 

rance, 


Lathes for screw cutting. 


a- 


Mechanical contrivances for electro- 
magetic clocks and apparatus. 

Chests or cases for screw stocks and 
dies and other similar tools. 

oe 4 and other tilling instru- 


Velocipedes, partly applicable to 
other machinery 

Counter-stays or r heel way for 
boots and shoes. 


. L. Bailey, 
New York, US. ’ 

Manufacture of colouring matte 
E. Oehler, Offenbach-on- So Maine, 
Germany. 

Method of, and apparatus for, de- 
termining the quantity of water 
carried mechanically by steam. 
F. A. Br 3 Par > 

—_—_ or dissolving and filter- 

in chemical and metallurgical 


recesses 

Apparatus “for drawing beer and 
other liquids, and preserving them 
whilst on draught. A. Wilhelm, 
Hamburg 

Mechanionn or action of pianofortes. 
F. Buschmann, Harburg, Prussia, 

Pliers for cutting wire. 


Firegrates. 
Apparatus for blending worts. 











GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 





No. 


3528 
3702 





4416 
4421 
4422 
4424 











For Particulars, see Corresponding Numbers in Lists of 
Applications Jor Patents. 

Name. No. Name. No. Name, 
Bradford, 4426 | Timmis. 4524 | Catterall and 
Morgan- 4428 | Johnson Crowley 

Brown acon. 4526 | Weems and 
(Pixis). 4430 | S. & A Keats, Douglas. 
Seubich. 4432 Hillman. 4528 | Macdonald. 
Fletcher. 4434 | Foote. 4532 | Hannay. 
Wetter 4436 | Bradshaw. 4571 | Campbell. 
(Neuman). | 4444 | Late (Pelton)} 4573 | Gatty. 
Houlker. 4446 | Ridout. 4575 | Butler. 
Dickinson 4448 | Hollands. 4577 | Faija. 
Bonneville 4450 e 4581 | Fuller. 
(Robert). (Chesnay). | 4583 | Gresham. 
Johnson 4452 | Hansen, 585 | Melville. 
(Paill.rd). | 4456 | Duncan 4589 | Higginbottom 
Henry (Reichen- | 4591 | Bertram. 
(Bareau & bach). 4593 | Wharton and 
Croisé). 4459 | Barlow Dobson 
Duggan. > = pcemmeaes 4595 | Sisson. 
Webb. 4462 ke 597 | Greenwood 
Betjemann, (Osterhout).] 4599 | Lake (Es- 
Chadwick & | 4466 | Maucaulay- mond & Van 
Mather, Cruikshank] Vechten) 
Sims. (Cauzique).j 4601 | Lake 
Justice (Prod-] 4468 | Black and Walter) 
homme), Larkin. 4603 | Johnson 
Schreiber, 4474 | Vickers and (Huet). 
Chenhall. Burr. 4605 | Clark 
Wrenshaw & }| 4478 | W. andG. F. (Newell), 
Dunkerley Holroyd. 4609 | Tweddell, 
Giuliano. 4480 | Hart. Platt, and 
Deblon, 4482 | George and Fielding. 
Bull. Morgan. 4611 | Hall. 
Harvey. 4484 | Shoebotham. | 4613 | Beale. 
Clark 4486 | Sharp ana] 4615 | Jaeckel- 
(Marinoni). Austin. Handwerck. 
Baxter. 4488 | Alexander 4617 | Walker. 
Shapter. (Ziegler). | 4621 | Brewer 
Mather (Hun-] 4490 | Richards, Johnson & 
ter & Son), | 4496 | Hughes. ison). 
Holliday. 4500 | R. H, and AJ 4623 | Wise (De 
F. and A. 8. Bishop. Muller). 
Craven. 4502 freeman g 4627 | A. and R, F. 
Von Naw- | 4504 | Jenning: Heath, 
rocki (Lim-] 4508 | Mills (Swift. 4629 | Harfield. 
beck). 4510 | Stra 4631 | Chapman. 
Bennett. » ope) 4633 | Bickerton. 
Saunders, 4512 | Pickles, 4635 | Barr. 
Shepherd, Smithson, | 4637 | Jordan. 
& Saunders, & Pickles. | 4639 | Hanson. 
Whalley & | 4514 | Nast 4641 | Lusher. 
Stott. (Pochez). | 4643 | Abel (San- 
Wilkinson. 4516 | Wise(Roeber) laville and 
Rankin, 4420 | Stevenson. Laligant). 
J. and R, | 4522 | Imray 4645 | Manwaring. 
Crighton (Benker & 4647 | Mayell. 
and Chell. Lasne). 4649 | Baxter. 
4651 | Somers, 




















INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications Sor Patents. 


No. 
“4753 | 


| Name. No. 
Savage 4795 
| (Miller). 4850 


| | 
} | 





{ 
| Name. No, Name. 
Dieterich, 4866 | Lake 
Pitt (Maxim). 
(Haskins). 








Nos. 


3004 


8020 


8043 


8046 
8048 


8064 
8075 


8106 


8110 


3121 


3144 
3266 




















NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, December 17, 1880 
&o.. EVIA TITLES, &c. . 
or APPLigants, | ABBREVIATED be. |Dates 
C. T. & D.C. Miles, | Stopper for J containing | July 
Brixton, Surrey. - — = ters and other | 21 
J. @. Wilson, Man- Preass of preparing or treat- | 22 
chester, ing maize or Indian corn 
flour to render same capable 
of baked in com 
tion with other flours or 
materials, and machinery 
therefor, P. Bahr and R, 
Brock, Hamburg. 
J. Foxall, Newport, | Dry gas meters. 23 
Monmouth. 
C. Glaser, Berlin. | Process of plating iron, steel, | 24 
copper, and alloys, of the 
with nickel, cobalt, 
and their alloys. 1. Fleit- 
mann, Iserlohn, Prussia. 
E. H. Greeven, Lon- | Pumping apparatus. @. A. 
don. Greeven, Disseldorf, ones. 
F.H.F.Engel,Ham-| Manufacture of foil of tin, 
burg. zinc, and lead, and alloys 
thereof. t Schnitzlein, Ham- 
J. Gorham, Ton- a Sen balance. | 26 
A. Clark, London. | Bottle washers. @. D, Dows, 
Boston, Mass., U.S.A, 
W.R. Lake, London.| Machinery for forming 27 
me z =r. or 
other ur- 
7G. Thoma, Frei. 
urg, "Baden, Germany, 
G. Hookham, Bir- | Method of attaching door and | 28 
mingham. other knobs to ene, 
——~“¥ By: Y 
H. Walker, Monk- | Means to be used in abating | 29 
wood Collieries, smoke and obtaining and 
Derby. utilising volatile products 
arising in the manufacture 
W. E. Gedge, Lo: eeuiias hin A 
.E. , Lon= | Ice- machinery. A. 
don. 7. a7 Portland, 
Maine, U.S.A 
W. Lloyd Wise, | Cooking pans or utensils. 4. | 30 
Westminster. Kuntze, Dresden, Germany. Aug. 
A. Peterson, Brook- a for exhibiting 1 
lyn, U.8.A. carpets, cil -cloths, &¢., by 














Miller, 
U.S.A. 





523 
Nos. NA &o. ABBREVIATED TITLES, &c. | Dates. 
| OF APPLICANTS. » Oe. b 
Aug, 
8511 | E. Andreoli, West- ey ornamenting fictile | 30 
minster. glass, and metallic 
po md my J.B. Germeuil- 
Bonnaud, Paris. ys 
3814 | T. Fister, Wer- Gas ovens for cooking purposes. 
, Lanc. 
4068 as De Method of dyeing leather black.| Oct, 7 
4162 | J. Chadwick and | Dyting Yarn and textile fa- | 18 
J. H. Mather, | and apparatus there- 
derton, Lanc. for. 
4253 | R. Luke, Ardwick, = Rae _ emery | 19 
other - 
nds and materials in the 
cater tee for ee 
4340 | J. a J. Renken, by shaping machine 25 
4392 | W. Mather, Sal- Friction conpting of clutch for | 27 
ford, Lane, driving ls, 3 
leys, or other ating par 
of machines Hunter 
a North Adams, Mass., 
4426 | I. A.Timmis, West- | Bearing springs, 29 
4491 T. Canning and W. | Apparatus and means for pre- |Nov. 3 
E. Thomas, New- Nation of explosions in eral 
port, Monmouth. mines from atmo- 
spheric electricity. 
4543 | W. Martin and J. | Jacquard needles or cross wires. 5 
Hind, Notting- 
m. 
4565 | T. Cornish, London. | Life rafts, boat protectors, and 6 
apparatus connected there- 
4573 A. Gatty, Ao- | Process or processes for recover- 8 
crington, 0. mee indigo from certain ma- 
4701 | H. A. Bonneville, a 74 A. de Schuttenbach,| 15 
4753 | J.B. Savage, South- | Apparatus for dressing axle | 18 
we Conn., arms for wagons, &. 2. 
U.S.A, Plantsville, Conn,, 








Il,—Time for entering Opposition expires Tuesday, December 21, 1880, 





3044 | R. Tatham, Roch- 
dale. 


8051 | G. W. von Naw- 
, Berlin. 


8077 | 8. Williams and A. 
P. Filleul, New- 


port, Mon, 
W. Barford and T. 
cuaine, Peter- 


A. McKerlie and R. 
B w, Liver- 


3124 
$135 H Constable, Brigh- 
ton. 


3158 | H. H. Lake, London. 


8159 | A. M. Clark, Lon- 
don, 


8163 | C. F. Ocberne, on 


Town, at present 
of Glasgow. 


B.T. Moore, U 
Teddington, tia. 
dlesex. 
$253 | W. Clark, London. 
P. Jensen, London, 


3610 
8774 


J. M. Jones, Wrex- 
ham 


3817 





5 


H. C. Webb, Worces- 
ter. 


T. Bradford, Lon- 
don and Man- 


4878 | G. Pace, Valetta, 








e es for carding 
cotton and other fibrous ma- 


Holders or receptacles for 
and other liquids. #. ps 
mann, Gotha, Germany. 
ooo or ag for 
or orating 
arafta, Lille of of ox: 


eos other like docu- 
—~¥ for cultivating 


Manufacture of bricks clay 
blocks, tiles, &o., and ma 
chinery therefor. 

Apparatus for holding matches 

et . _, and for 
presen hem for use. 

Knit be em- 


es to 
ployed in the manufacture 
of stockings and socks, J. 
‘ 7 Paris, 
Teking for winding 0 
similar {a — a and 
brics, G, Kent, 





Mode oF or ‘means, of propelling, 


c es. 
Hauter attachment a ~ wee 
vention of crib 
oa Wane, Par New 
er: a 
Yew Yor USA. 


rk, U. 4 
meomientes ‘cannon an 

Mart C.C. Engstrim, 
Finfing « grounding ma- 


chines. 
Self-acting needle for knitting 
machines, 


Corking or stoppering bottles. 
Carriage axles and bushes, and 
Machinery of apparetes 
nery or & or 
hoisting and conver! coal, 


“Ohio, 


upon, or in, 
ecorating 


for 
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524 ENGINEERING. [Dec. 3, 1880. 
{ 
AMES, &0, NAMES, &o. FINAL SPECIFICATIONS FILED. 
Nos. | op LigENtS. ABBREVIATED TITLES, &0. |[Dates.|| Nos.| gp ADoricawis, | ABBREVIATED TITLES, &c. |Dates.|| Nov. 20, 1880. Nos, 2048, 2054, 2057, 2058, 2060, 2063, 2065, 2066, 
APP’ | 2067, 2070, 2071, 2072, 2073, 2075, 2111, 
=, Oct. | June 2115, 2145, 2173, 2211, all of the year 1880, 
4415 | H. J. West, Brixton, rs for glass or other | 28 8555 | W.R. Lake. London. Manufacture of wooden pack- | 29 » 22, 2078, 2081, 2082, 2085, 2686, 2087. 2088, 2090, 
Surrey. bottles or vessels for con- ing boxes or cases. &., and 2091, 2092, 2093, 2098, 2099, 2100,’ 2193, 
aerated water or machinery for same and 2731, all of the year 1880. 
other , & method similar wire F, Myers, » 23, » 2201, 2204, 2206, 2210, 2121, 2292, ail of the 
of attaching the ee to New Fork, U.S.A year 1880. 
such bottles or vessels. 8845 | W.A. Gibbs, teed Apparatus for drying cut |Sept.1 » hh » 2096, 2097, 2108, 2116, 2117, 2118, 2120, 2135, 
4448 | EB. R. Hollands, | Firegrates. 30 stone, grass, wet hay, straw crops. 2156, 2185, 2445, all of the year 1880. 
Stoke Newington ’ be. »n 2 aus, Tg Oy Pyiig 2128, 2129, 2134, 
reen, Middlesex. 1 2158, 2198, 2207, 
4456 | A.@. Duncan, Lon- | Holders for embroidery, lace, Nov. 1 2678, all of the year 1880,” 
don. al and other A ‘eimmings, IIl.—Sealed November 30, 1880. n %n 13190, 2745, all of th a + 1880. —— 
eichen St. Gall, Swit- all of the year 
zerland, 
4447 RB. P. Williams, | Apparatus forming - March 
A ps - 8 Ee 7}? I} anon | &. Codd, London, | Apparatus for forming the | 18 PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
heaneh lines, sidings, and and H i. Barrett, ecks of bottles to contain DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 
ampton, - ors quors 
4481 | F. W. Scott, Reddish, Wire ropes, and machinery | 3 dlesex. No N 
Stockport, near | or arrangements for making jy 08 | + Mine | Ettastee parntns brisk, tiles, |une 1 <... ne I oe at TO 
ter. same. don, Herthamp- | pipes, lime, 60. 1877. | 1877. nae 
4485 | D. M , Bte- . | ' 1877. 
Lay “Ng oe || 2241 | J. inveg, London. Manufacture of steel castings, prong a J 4488 | J. S. and T. | 4483 | Hattersley, 
44st | 7. Konnoly,, iil- | Water supply apparatus, such i fervier, Charleville, | “nd J. @. | 4757 | Bonneville” x 
Z | , “de . ‘ e | aiker 
marnock, Ayr. as is kn ay wel lis” or 9049 | B. de Dutkiowi Pain — a. 2 | Hardy.) (Delamare | 4485 | Napier. ~ 
8.’ ) ewicz ting on cloth, photo 2 4537 | Levick i h, 
44oe |W. W. Hughes, | Extracting oe on. and A. E. Decoufle, graphs, engravings, and 7 | 7" : and & Chande- 4501 | Robertson. 
Bayswater, phur from ores, and appa- Paris prints. wn | me aia lier). 4511 | C. and 
esex. po therefor. 2258 4% Furlong, Lon- a ed for ironing woven | - -—y — peaee. an ea 
4502 | I. Livermore, - on. tt, 
dogma Howe | Maser pte | ||| 200 | Ww. Monk, | ampraiug nein tho mann | 3 || | eiodin® | aiea | seers 479 |e 
4508 | B. J. B, Mills, Lon- | Machinery for nailing bo e.| | ~~ 7emmees ture of gas 4496 | Lawrence, a "Weocengen =! N‘Mallary) 
; J. HS S Breeton, Hen . i : : 4 
don. Tot v. rr rooklyn, New | | 2064 | M x rabam, Dene Apparatus for weighing, 4432 | Rapieff. pd } — 
4511 | J. Mactear, Glas- for chemical pro- NAB. easuring, re d | _ 
| delivering nantities of 
gow. cesses. qa 
4561 | F. J. Cheesbrough, | Furn liqui 
Liverpool. re for steam, boilers, ac. ? || 2265 | M. Williams, Wigan, Methods of and ogpeaine for PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
Jauner, Vienna. | Lane, increasing the uminating DUTY OF 1007. HAS BEEN PAID AND’ REGISTERED. 
4500 | W. R. Lake, Lon- | Construction of railway ve- 9 || power of gas flames. ‘ 
don. hicles, Chiefly designed for 2266 | W.E. Darwin, Shef- sa of knives and . 
~ Fy A | field. No, Name. No. Name. No. Name, 
of thesame. £. R. Esmond | 2268 7. x, Pelten- Manuctar of figured woven 1873 aes 3. | 1878 
dH, C. Vechten, Ni -Moors, Lanc. 1873. 873. | _ 
York, U.84. || 2262 | WP. Thompson, Appliances fr repairing broken a | inghowse), ai | Stearns, | | dfeKean) 
4601 | W. R. Lake, Lon- | Toy money-box or receptacle. verpool, or cracked shafts, beams, 5 , , ——_ 
don. 7B. Watter, } 5 ~ 1 8 bars, poles, yards, 3995 — | 3930 | Beanland. 
> S.A. | > Chavignot et Gérard, — wa 
4649 | 8. Baxter, London, | Means for working chain/ 11 || ‘aris. 
“ — BA || 2288] J. Robbins, London. | Joint for water and other] 5 _ —- WHICH HAVE BEOOME VOID. 
4666 H. Beck, Lon- | Machine for the manufacture | 12 || pes. —Through Non-Payment of the Third Year's Stamp Dut 507, 
— Ot A yy | 2208 | 7. Sagar, Burnley, | Looms for weaving. 7 a 
Mans, France. 1} ne. No. le \ d f 
4705 | 0,_ F, Dieterich, | Gas-making apparatus. 19 || 2208 | 7. B.° Hoathorn, | Apparatus for steering ships et EE eS 
g Dajtimore, U.S.A. | | London. p — DT ls 1877. 1877 1877 
4850 | 8. Pitt, Sutton, tches and apparatus for} 23 || king th 4253 | Kent. 280° is 303 
Surrey. use upon telep one lines. || 2822 | J. B. Freeman, Tot- | Manufacture of of varnishes. 9 264 | John toe | Aetery fon | Wilkicon. 
) 4254 | Johnson 4282 | Asbury 4311 | Wilkinson. 
C. D. Haskins, New York, ! tenham, Middle- (Allen). (T. H. As-| 4313 | Hasl ; 
USA. Par. ua» : ai 4255 | Warsop bury). 4315 | Brookes 
| 2  ' mnier, | Ornamenting various surfaces, 257 | Fi . ‘ ; ‘ 
PATENTS SEALED. London. and means employed for pitas. | ae a he 
L—Sealed November 26, 1880. effecting such ornamenta- 4259 | Haddan Stokes). 4321 | Sieur. 
- : i] | nie — and (Chapman | 4285 | Biddell. 4323 | Pieper 
; P . A ’ ° & Sileox). | 4291 | Jensen (Kloenne). 
NAMES, &c. 2351 | J. King, Manchester.) Twisting or doubling of yarn | 10 26 > <e (Shi 
Nos, | op APPLICANHS, | ABBREVIATED TITLES, &0. | Dates. | or other fibrous threads and #008 | Newites). | 4293 | Hages | 4338 | Robinson and 
= apparatus therefor. 4262 | Norris. (Résler) Goldsmith 
May || 2350 | A. M. Clark, London.| Manufacture of coloured plas- 4263 | Cooper. 4294 | Stone 4334 | Heale 
2164 a. Garrard, = Velocipedes, applicable in part | 27 ) 4 cement, C. #. Fabre, || 4264 | Hutchings &] 4295 | Sargeant. 4336 Toaate. 
aris | 208 oa : 
-_ sa ies Papomabpegean || 2974 | HA. Fletcher, | Rails for the permanent way | 11 || 4266 Jacobsohn, | 4297 | Jd. and W] 43i8 | Mand A 
177 | J. pnd @, Plokles, Machinery for sawing wood. 98 | cong | eres, mi and tramways. wo || 87 Wirth — "A. Tylor. | Paul and 
ebden ridge, 237 , Ham- é 2 (Henrici) 4299 | Foster and Haythorn. 
ks. | , burg. 268 | Cle gers ins 356 | Lake (Cape- 
2179 A. Specht, Ham- | Hollow glass reflectors for 2397 | 8. Rey ~ 8 Vales of air-compressing = “a Oenes "I 4300 Me! 435 Lake ape 
urs. lamps, &c., and processes ngines. 4276 | Guthrie. Whitehall. | 4357 | B r. 
for manufacturing same. 0. | 2441 E. 8B. Ellington, Compound steam pumping} 16 4279 Grimiths. ——— 
Schumann, Hambury. | _ Chester. engines, 
9190 | C.D, Abel, London. | Manufacture of types, cha- | 99 || 7453 /|J._ C. Mowburn, | Electric apparatus forwork-| 17 ee 
racters, and vignettes used | London. ing 9-4 brakes. £, A. I1.—Through Non-Payment of the Seventh Year's Stamp Duty of 1001. 
n c. ti ‘ chart 7 & 
rf ent j vheemvit Paria’ 2456 | J. Wetter, West- | Machinery for washing wool- | 
2104 | H. Duddy, Uleombe, Two-wheel carriages, carts | minste len fabrics. N. J. Hanne- 1873 1873 1873 | 
Ken or other conveyances. , mann, Diiren, Ger many. 3717 | Hunt (Rey- | 3737 | Haseltine 3764 | Smith. 
2200 | 0. Cte Ham- | Horseshoes. | 2488 | J. Lamont, Glas- Steppers for bottles for con- | 19 || s219 a. Fey ed 3765 | — , 
bu gow. ining aera or gaseous shworth. orse Nail | 3776 all = an¢ 
2908 | J. Melieice, Done- | A t vi | liquids. 3731 | Hoffmark Company). Penn. 
eles, pparat us 2 Sretving Fg in| 31 || 2497 | W. R. Lake, Lon- | Process for the manufacture i. (Wiener). ]| 3743 | Tatham. 3786 Turner 
2210 7. Whitiey, Halifax Screw gill boxes for preparing don. of vanillin. A. Meissner, 3736 | Darlow and | 3760 | Harrison. 
Yorks. wool and other fibrous sub- Olmuetz, Moravia. veartem. 
stances. 2619 | W. 8. Smith, Bark- | Indicators or apparatus for | 26 
2213 | G. W. von Naw- | Combinable garments. ©. /. ing, Essex, and | ascertaining the power of | 
rocki, Berlin. W Salbach, Berlin. 1 0. Smith, steam engines, &c. | FORLASS OF LETTERS PATENT. 
2216 | C. Kesseler, Berlin. | Manufacture of a _ black ‘ Woodside, Surrey. otice of Hearing. 
printer's ink, also applicable 2621 R. Lake, Lon- | Apparatus for facilitating the y. Adair, Liverpool. ‘Tones Dated "April 5, 1867. No. 1027. 
as eto varnish, and as on. measuring and cutting out ‘he petition for ——_ of above patent is appointed to be 
ink for stamping purposes. of cloth or other material. heard by the Judicial Committee of the Privy Council on Wednes- 
H. Gunther, Berlin. 2 F. Fabre, Paris. day, January 19, 1881, at 10.30 a.m. 
2219 | J. P. ¢. Farquhar, | Pillow aud bed divider. ous | GF. Gustuse, Lenr | Seueees Se —_ = July 3|| NOTICE OF APPLICATION FOR LEAVE 10 FILE A DISCLAIMER 
mdon, ; ring the 0 | 
2221 | R. Foote, Liverpool. | Machinery for filling aerated |June 1 Or slices to prevent pressure | AND MEMORANDUM OF ALTERATION. 
water and other as on corns or bunions. No. 2775.—A. Crabtree, Bacup, Lanc. Construction of apparatus 
liquids into bottles, &c. || 2736 | J. H. Johnson, Lon- | Manufacture of alcohol, and | for dressing middlings, wheat meal, and other ground or crushed 
2230 | J. H. Brierley, Lon- | Looms for weaving. 1] don, utilisation of residual pro- | grain or s Dated July 11, 1878. Time for entering opposition 
oss | @. oF out be 1} |g from wa manufac: | expires December 6, 1880. 
: i xes, | ure, E. Porion and L, 
Greetiand pam. es | Mehay, a wea lig ord, _. OPPOSE) APPLICATIONS FOR. LETTERS PATENT. 
- 1} ™ 4358.—W. Hewitt, Trenton, N.J., U.S.A. Apparatus and process 
2232 | J. H. A. Bleckmann,| Metallic belts or bands for iy France. | for annealing iron and steel wi D d . 
TR yg BAN || 2845 | J. Miller and 1. | Steam whistles to be em-| 10 || 43s9--W. Hewitt, Trenton, Nd eee Cee SS Be. 
Daciene Berlin. Smith, Hyson- ployed as danger signals, M... 2 aaghe em a yoo Apparatus for cleaning 
2250 | C. W. King, Man- | Steam steering engines and| 2 || green, Notting- alarms, for locomotives pelle Ban Be 7 86, 1880. ydrogen gas incident to said 
chester, and A.| their valve gear for ships ham, and stationary boilers, and he ssa 
Cuf, 3 Forest Gate, and navigable vessels. as Le] for indicating the Fi —_ RRATA, 
co of ocean or river rom t. ‘ommisstoners of Patents Journa 
2269 | W. R. Lake, London. Machine, tor cutting timber, 3 | steamers. 0. 4162, Notice to proceed hav ving been pr tensor the Com 
chiefly designed for reduc- || $116 | R. Irvine, Granton, | Manufacture or production of | 29 whnbeune of Patents Journal of November 23rd (see last week's 
ing logs into beams, planks, i| lot lubricating compounds. ENGINEERING) is now duly advertised in Journal of November 26. 
boards, or the like. || $145 ?. WV. Slater, Dinner plates, dishes, &c.,ap- | 30 For “Amendments by leave of Attorney-General” (see last 
Frecier VA. L Pty 1] Liverpool. —— in part to other week's Epommmuasss) read “Amendments by leave of Solicitor 
8. vessels. |;General.” (Nos, 4084, 4392, 3908. 
2982 | W, Gritiths, Shrews-| Appliances for feeding horses, | 9 | ee eee mse quuanenin on PATENTS 
2482 | J. Sykes, Lindley. Ayparatas fr and means of | 19 | F. Myers New York U. Pra Notices of Applications for Leave to bring in Bills, dc., in 
, ’ | Parliament,— Session 188 
Yorks. eating, hardening, and | | 3677 | J. H. Southwood, | Doorsof railway carriages and | 10 7 - 
= 4 ed i] Houndsditch, Mid- other carri or vebiel No. 2672.—To continue and confirm Hancock's patent of August 
3105 | F. Wirth, Frank- ge ; py , ages OF venicies. |11, 1873, for “Improvements in bobbing net and twist lace 
\ hantie 4 Slay mations fem bones | | $984 | W. B. Lake, Lon-| Manufacture of horseshoe |Oct. 1 machines,” and to allow 100/, stamp to be paid and registered. 
Main | _—- . No. 1056.—To continue and confirm Greene’s patent of April 10 
Germany. and apparatus therefor. /. don. nails, and machinery there- 
Selene i} for. J. M. Laughlin, Bost | 1872, for “Improvement in the manufacture of types, logotypes: 
» Forchheim, Ger- | , Re ; ghitn, Boston, ee - ———— therefor,” and to allow the 100/. 
nn te 4. stamp to be and registere: 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING NOV. 27, 1880. 


Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 


Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


1319. Machinery for Dressing and Assortin 
Flour, Mi &e.: F. ompson and W. 

» Wakefield, Yorkshire. (8d. 7 Figs.)}—The 
machine has & number of horizontal sieves separately suspended 
on spring arms. Each rake has imparted to it an independent 
reciprocating movement, so that whilst one sieve may move in 
one horizontal direction that next to it may move in a contrary 
direction, the sieves transferring the products one to another 
throughout the series, and discharging the ‘‘ tailings” or “ siftings” 
as the case may be. The sieves have level bottoms, or additional 
false bottoms of varying length inserted to catch the siftings from 





various parts of their length. The material on each of the bottoms 
is caused to travel in the same direction as that upon the sieve 
proper, and is delivered separately at the end. This machinery 
may be used in combination with gradual reduction machines, 
reels, and purifiers, and effect the assortment, treatment, or several 
separations of the products at each of the successive reductions or 
breakings of the “ gradual reduction process.” Referring to the 
illustration, A, A', A*, A*, A* are the sieve frames with bearers } 
resting on crossbars c carried by spring arms d. Each sieve has 
stretched over it at e a clothing of silk, woven wire, or other 
material; f are straining rods for tightening the cloth. At each 
end of the sieve are inclined channels g, terminating in spouts 
which discharge the “ tailings” coming over the sieve into fall 

ipeshh. The siftings that have 9 through and along the 

ttom of each sieve drop through an opening / on to the sieve 
next below, which is differently clothed, so as to effect a further 
si‘ting, and allow the coarser matter remaining to be discharged. 
The process is repeated by the successive sieves. The siftings 
fall into a hopper at the bottom as shown. A conveyor R collects 
the siftings and delivers them through opening /. HKeciprocating 
motion is given to the sieves by cranks or eccentrics n n and con- 
necting rods 0 0. The material is fed into hopper Q, and its entry 
to the top sieve is regulated by a feed roller r and adjustable slide 
r'; the feeding operation can be watched through a closed window 
s. (March 31, 1830). 


1465. Weaving Fancy Fabrics: J. Hamilton, 
Strathaven, N.B. (8d. 9 Figs.|—Has reference to the weav- 
ing of a novel fancy fabric, in which tbe pattern is formed by 
‘close beat up short cross loops of white or coloured yarn or weft 
between wide set splits of body warp,” for use as anti-macassars, 
&c. The machine is called a loom, but appears to resemble more 
nearly a lace frame with its web set horizontally. The illustra- 
tions represent a front and end elevation of the loom; no letters of 
reference are given, since, even in their unreduced size in the blue- 
book the details of the drawings can with difficulty be understood 
even with the aid of a magnifying glass, The cloth is composed of 
three sets of threads; (1) the body wound on the warp beam and 
drawn straight through the loom on to the cloth beam without 
being shedded ; (2) the pattern “ weft” carried in a bank or creel 
of bobbins, so that the different threads may be drawn out at 
various speeds, the said “ weft” being passed through mail eyes 
operated by the Jacquard mechanism on its way to the clota 
beam; (3) the binding wett on bobbins in shuttles, of which there 
are a3 many as there are splits or divisions in the warp. The 
shuttles are arranged vertically side by side across the loom, 
where the healds usually are placed, and are each reciprocated, in 
a path which may be represented by a long narrow rectangle; 
they rise up one side of a given warp thread, and descend on its 
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other side so as to wind the shuttle weft around the warp threads, 


their action being somewhat similar to that of the bobbins in lace 
frames, The cloth thus consists of a number of longitudinal threads, 
spaced from Pin. to lin. apart, and of a number of zigzag threads 
one between each pair of the longitudinal ones, the two sets of 
threads being bound or laced together at their junction points by 
the binding threads supplied from the shuties, There are two 
sleys, without shuttle races, each of which can be partially rotated 
around its own centre in the usual way, one sley being pivotted 
above and one below the warp. These sleys each carry « comb and 


rises or falls, or the piston might be made curved, oscillating 
round its centre, the free ends working in chambers, co 
to and ¥, through suitable 
for instance by making one-ha 
the heavy c' 
to the pipe D or cylinder E a safety valve is arranged on D, which. 
if too great a rush of water occurs, cuts off the communication 
between A and E. In orderto compensate for want of parallelism 
in the guides or columns, the cage is mada to run between roller 
guides of the form shown in Fig. 2, in which A represents the wall 
of the cage. (April 12, 1880), 


Lewis, Widnes, 
Dresden). 
Specification 3642 of 1877) consists essentially in a high-pressure 
boiler, and one or more boilers or steam and water reservoirs, each 
containing steam of a lower tension than the preceding one, or 
than the high-pressure boiler; in combination with as many 
steam cylinders or sets of cylinders as there are boilers or reser- 


voirs. The object being to regulate the generation and the pres- 
sure of steam in the high-pressure boiler, by combining with it a 
second boiler containing an amount of water and steam which is 
adequate to compensate for the deficiency in the high-pressure 
boiler, the steam in the second boiler being of lower pressure. 
The steam is caused to act expansiyely in a high pressure cylinder, 


through it, across, either the right or left hand, the adjoini 
thread. The operation of the machine is as follows: Jenene 


over the next wa: 
is retained 

up one side of the 

sley coming from below, binds 





together. This action is continued during the whole process, the 
— being formed alternately to the rightand left hand. (April 9, 
). 


1487. Hydraulic Lifts: J. A. » London. 
(2. Heurtebise and F. Tommasi, both of Paris). (6d. 7 Figs.)— 
to Fig. 1, C is the cage of the lift supported on the long 
plunger B working in cylinder A, which communicates, by means 
of pipe D, with the bottom chamber E of the hydraulic cylinder F. 
The water under pressure is admitted through pipe H and valve 
K to the top cylinder F, and forcing down the piston raises the 
lift, the weight P and heavy chain ees for the different 
degrees of immersion of p! er B. compensation could be 
obtained by replacing the pulley N by a cam, so that the leverage 
of the counterpoise P would increase or decrease according as G 























rresponding 
_—_ By balancing its weight, as 
ff solid and the other half hollow, 


n M might be dispensed with. In case of accident 


1488, Steam Engines: K. W. Jurisch and J. H. 
Lancaster. (Drs. Proell and Scharowsky, 
(6d. 1 Fig.}—This invention (which is an improvement on 








can be raised and lowered so as to draw the comb points clear of 
the warp. Each harness mail is, where it intersects the warp, 


and then exhaust into a second or lower 
which the steam is utilised in a second cy 


boiler, After 


mails draw a certain selected number of pattern threads sideways 
threads, and the upper siey is .dropped imme- 


warp and dropped down the other side, 
so as to form a loop or bight, which, when passed back by the other 
the warp and pattern threads 


through two eyes, which bend it out of its vertical course re boiler, B sure boiler reserv: 
into one approximately horizontal, so that when pulled by the -pressure BF} er the low-ghentare finder’ Che 
Jacquard needle it drags the thread of the pattern weft, which goes | steam from boiler A passes G to cylinder ' 


Db: 

much is admitted that rheving expanded, it 

tension of the steam in boiler B, it is then exhausted into 

it mixes with the steam therein contained, and is subsequently 

used ively in cylinder D, from whence it passes off into the 
condenser. The bo 


diately in front of the mails and drawn back, so that its comb | atmos: or into a il ted b 
points push the cross loops thus produced to the breast beam, in : MES Gre Conmee yy a 
where = sley bycatch. The shuttles are then pipe which is a pressure regulator T, which enables steam to 


pass from A directly into B whenever the fixed lowest degree in 
bade ng a is reached e Fy par heater , ond Bet pump M 

e plied by means of 
pump N. (April 12, 1880), ten, —_ 0 - 


Packing Photographic Plates: B. . 
London. —A bo: 
a Pye my) es x made of cardboard or other 
plates slide. The elastic nature 
= ee 2 of ron by 
part, injury prepared aces is ded, 

does not state what are the oe ~ brad 
tion. (April 15,1880), 


1557. ° 
Indicators for Prime Movers: J. 


fe 


vent vibration, 
the plates 

specification 
special features of novelty in this inven- 


Potter, Lower ‘Broughton, 
in, 
—In order to render the parallelism 
accura to the multiplying lever and to 
the piston rod by means of a of levers ons links, as shown 
in the illustration, the parts being “so proportioned that the move- 
ment of the tracer around the centre of connexion with the multi- 


plying lever, as compared with the movement of the centre of 
connexion with the piston rod head around the centre of connexion 


iH 


= 




















with the multiplying lever, is multiplied in the same proportion as 
the vertical movement of the tracer.” (2) The cylinder cover is 
formed in two parts, and A‘, h being made to screw on to the 
cylinder body, and to carry the arm g; and /’ forming the cap of 
the cylinder, thus a imitting of easy access to the interior, (3) A 
gripping arrangement of cord is provided for arresting the 
retura of the paper barrel, The cord passes between two guide 
pulleys carried on the swivel plate n,and can be gripped at the 
required moment by the eccentric cam p actuated by handle r. 
(4) Relates to improvement in the method of arresting the rota- 
tion of the barrel described in Specification 5702 of 1875, Ratchet 
teeth are formed in the upper end of the cylinder which receives 
the paper barrel,and a pawl is made to engage them by means of 
a spindle and suitable mechanism. (April 16, 1880). 


1572. Motive Power es: P. W. Willans, 
London. [6d 5 ns -Three single-acting cylinders, and 
three piston valves, working in unison with them, and arranged so 
that the valves may, when desired, act as high-pressure pistons, 
and the employment of a valve, whereby the steam can be 
admitted continuously to the back of the high-pressure pistons, 
are the leaiting characteristics of the invention. There are three 
sets of parts, and calling these sets No. 1, No. 2, and No 3 respec- 
tively, the routine of working can be descri as follows: The 
upper end of piston rod No. 1 (see Fig. 1) serves as a valve to 


%. 


























admit steam upon the top of small 
turn, after travelling « certain 

expand on the top of Jarge piston No. 3. At the end of the 
downward stroke of large piston No. 3, the small piston No. 2, 
which is now rising, passes over the port ‘n the side of its cylinder, 
and leaves a free sage from large cylinder No. 3 into lower 
prt of smali cylinder No.2 which is in permanent communica- 
tion with the exhaust chamber C¢. Similarly, the course of the 
steain may be traced, commencing with piston rod No. 2, acting as 
a valve, and admitting steam to small cylinder No. 3, which after- 
wards expands in jarge cylinder No. 1, or commencing with 
piston No. 3, admitting steam to small cylinder No. 1, which 
afterwards expands in large cylinder No,2. The piston rods of 
the large cylinders A extend upwards through the covers, and 
carry pistons in small cylinders O through which they pass 
and enter guide tubes D; the upper end of these tubes open into a 
chamber E,to which the boiler steam is admitted e@ tubes 
are perforated as shown and open into passages leading to the 
top of one or the other of the small cylinders, the upper ends of 
the piston rods thus act as valves to admit and cut off steam. 
The apertures or ports in the sides of the small cylinder C open 


Faso No. 2, and this piston, in 
stance, aliows the steam to 





der, A is the high- 





into passages | ng to the — cylinders A, and the small 
pistons act as valves, and contro] the admission of steam to one or 
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the other of the large cylinders A. yas cates rots te Se 
manner above described w expansively, but when ful! 
power is required, a slide valve F, in steam chamber E, is moved, 
80 as to uncover ports open into the which lead from the 
upper ends of cylinders C' to the perforations in tubes D. When 
the engine is reversed, a multiple cock G is rotated, by means of 
which the passage leading from smal! cylinder No.1, instead of 
discharging into —— cylinder No. 2, can be made to act on No. 3, 
whilst small No, 2 is made to discha: into large No. 1, and 
smal! No. 3 into large No.2. The slide F is then shifted by turn- 
ing ite screw so as to open the ports which the slide previously 
covered, and admit steam continuously to the upper ends of the 
small cylinders. This arrangement only allows of the engine 
being reversed with full power of steam. hen required to work 
reversed and expansively a multiple cock is applied on the passages 
which lead to the upper ends the small cylinders as shown in 
Fig.5. The multiple cock is descrined in specification of former 
patent No, 974, 1874. (April 16, 1880). 


0-Electric Machines: E. P. Alex- 
(Karl Zipernowsky, Buda-Pest), (6d. 4 ] 
Relates to a dynamo-electric machine for producing currents 0 
reat tension. For this purpose a cylindrical armature wound 
engthwise with coils of insulated wire is caused to revolve within 
a ring-shaped electro-magnet consisting of an iron ring wound 
over sections of its circumference with coils of insulated wire, so as 
to produce a ber of ive polar fields of alternative 
polarity with inwardly projecting polar extensions, The coils of 
the armature are wound in the form of rectangles having their 
long sides parallel to the axis, the width of each coil being such 
that its two sides are at the same time approaching and leaving 
two of the polar fields. The core of the armature, for very strong 
currents, is made of wrought-iron plates whose continuity is 
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broken; and for p' 8 uniform currents it is 
formed of spiral-shaped rings of insulated iron wire wound round 
a cylinder of non-magnetic material. The currents are collected 
by a cylindrical commutator, which, in order to diminish wear and 
tear of the plates, is lubricated by pure petroleum, drawn from a 
tank placed above the commutator through # porous wick which 
extends from the tank in such a manner as to bear tangentially 
against the commutator. The armature is made hollow and has 
openings in its ends and periphery, so that the air put in motion 
by internal oblique fans may keep the machine cool. The draw- 
ings without further reference will show the disposition of the 
various parts. (April 17, 1780). 


1593. my ig the Rush of Water into a Shi; 
when the 58 is Fractured: C. Nichols Kingsan 

Cornwall. [is.2d. 14 Figs.}—Applicable in cases of collision, 
shot holes, rusting. striking on rocks, &c. The principle is illus- 
trated in the figure, which shows the apparatus applied to a shot 














hole, Here a cork plug is indicated, but in other cases boards or 
matting constructed of cork. india-rubber, or canvas. sewn together 
with twine and fixed by additional cramps, are used. (April 19, 
1880). 

1611. Stoves or Fireplaces: W. R. Lake, London. 
(A, T. Bennet, Kenosha, Wis.. U.S.A.) [6d. 3 Figs.j—The_ stove 
consists of a grate with an ash-pit and smoke flue surrounded by 
a chamber which passes underneath the ash-pit and above and 








around the firegrate, and has openings at the front through which 
air is received, and after being heated by contact with the surface 
of the grate and flue is emitted to warm the room. A is the grate, 
F the chamber, D the flue, a! the air inlet, and 4' the air outlet. 
(April 20, 1880), 

1626. Railway Rails: A. M. Clark, 
(. Vaughan, Shane's Crossing, Ohio, USA, and FP. 
burgh, Penn.) (6d. 2 Figs.}—Consists of a con- 
tinuous rail formed in two parts of uniform trans- 
verse cross section bolted together with the joints 
of one section alternating with the joints of the 


London. (4. 
Jordan, Harris- 





other section, In the illustration the bar A is of 1h 
the same length as the rail, and bolted to it at EN 
intervals in such a way as to break joint. The kee 





bolt holes are elongated to allow for expansion. 


(April 21, 1830), 
1629. Taps or Cocks for Water: C. Buckland, 
(6@, 4 Figs.)—The feature of novelty consists in 
discarding the use of packing, &c., and bringing the valve spindle 
to the outside of the valve casi: and making a joint around the 


The is raised, but cannot be held open, by a rock- 
terminating in a handle; ¢ is the valve, d the valve spindle, 





J the india-rubber washer, g the tightening nut, and / the rock- 
shaft, (April 21, 1880). 


1632. Manufacture of Artificial Fuel: W. R. W. 
Smith, G . [8d. 8 Figs.)\—Has reference to spparatus 
for manufactur ng perforated blocks, or briguettes, of artificial 
fuel from smal! coal mixed with house refuse, pitch, &c. Material 
is mixed in a suitable manner, and moulded in moulds carried bya 
disc table revolving on edge. In Fig. 1, } is the mould table placed 
vertically and 5! one of the moulds carrying material to be com- 

ressed. The slides dd receive about ? in. of horizontal motion 
rom the actuating parts of the machine, and through levers d*, d, 
d@* communicate their movement doubled to the tubes e* and 
punches e*, which pass through the compressing plates d*, attached 
directly to the slides d. By these means the punches will enter the 
tubes in the centre of the briguettes before the latter receive their 
final compression from the plates d*. (2) Fig. 2 represents part of 
a double machine, with two mould tables, the compression and 
filling taking place alternately. The material is fed from the 
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mixing mill ¢ into the moulds at 1, which are carried round by the 
intermittent action of the table 4, until they are in the position of 
the set of moulds numbered 2. Here the compression and perfo- 
ration is performed in a similar manner as above described, and 
afterwards the table, continuing its motion, deposits the briguettes 
at the position marked 3. Pressure is brought to bear upon the 
slides d of the compressors, by crank g* working through the cross- 
bar A, which actuates throug ns i! i!, the vertical levers é ¢, and 
rocking shafts jj. The levers é i give direct motion to the pressing 
plates at the points i* on the inner side of the mould tables, and 
through the connecting rods & and external levers #' similar 
motion is imparted to the pressing plates outside the mould tables. 
This combined action of the pressing levers is a duplication of a 
similar arrangement described in letters patent No. 3235, 1875. 
The —_—— j also impart Ss motion through arm 
1, bell-crank lever 7, and link 7, to the slide /*, by which the 
——— are expelled at — 3. Intermittent motion is given 
to the mould plates 5, by the mitre wheels g* and n, shaft n', discs 
n* n?, hanging slotted levers n* n°, and pawlis n* n*, which engage 
ratchet teeth formed on the periphery of the table, the discs n? nt 
being arranged to operate the two tables alternately. By suitable 
mechanism the throwing out gear is' so arranged that each 
side of the machine may be worked independently of the other. 
(April 21, 1880). 


1652. Cases for Needles, &c.: J. Welch, Redditch, 
Worcester. [6¢. 16 Figs.}—The case is designed so that tne 
needles may be removed one by one, and consists of a cylinder 
closed at one end, and fitted at the other with a capthat can be 
partially rotated. In the cap is a hole large enough for the passage 
of aneedle, which hole is usually obstructed by the cap being so 
turned as to bring the hole over a projection on the inner side of 
the case. When the cap is rotated so that the hole clears the pro- 
jection the needles can fall out one at a time. (April 22, 1880). 


1655. Knife-Cleaning Machines: E. M. Knight, 
Manchester. ([6¢. 4 Figs.)—Is of that class of machines in 
a which the knife is moved backwards and 
forwards between a = of differentially 
geared rollers moving in the same direction, 
and has reference to providing them with 
adjustable bearings, so that the distance 
between the rollers may be regulated to the 
thickness of the knife blade, and also to the 
“ing of springs between the roller bear- 
to’ take up any back-lash in the screws 

and nuts “for affording elasticity to the 
of adjustment of the rollers.” One of the roller 





roller for cleaning forks, &c. In the illustration D is the ’adjust- 
rr Fatal C the spring, and the dotted circles the rollers. (April 22, 


1656. Brake for the Bobbins of Throstle Frames: 
J.C. ura, Londen. (C. Droulers- Vernier, Lille, France). 
(4d. 4 Figs.)—The brake is so arranged that its power is a function 
of the total weight of the yarn, bobbin, and certain adjustable 
discs that can be regulated to increase or diminish the “drag.” 
The bobbin F upon the spindle rests upon a plate D, which has a 
stud to take into a notch in the bottom of the bobbin, and itself rests 





upon a disc b anagonted on the shoulders of vertical pins hh 
rivetted to a lower disc a. The shouldersare to keep the two discs 
@ certain distance apart so as to allow of the reception of one or more 
metal washers between them to vary the total weight of the 
revolving mass. The lower disc a stands upon two lever plates 
covered with buff-skin d d! and carried on vertical spindles L L, 
which have at their upper ends brake fingers or clips G, which, 
when the vertical spindles are partially rotated by the friction of 
the plate a, press against the plate D which supports the bobbin. 
(April 22, 1880). 


1657. Steam Pumps: C. P. Deane, Springfield, 
Mass., U.S.A. (6d. 5 Figs.J—Consists in the means for con- 
trolling the steam on its passage from the steam chest to the 
cylinder, and thence through the exhaust ports; and in auxiliary 
ports for the admission of steam between the heads of the cylinder 
and the piston when at the end of the stroke, so as to secure 
prompt actior of the moving parts, and prevent injury by con- 
tact of parts. C is the valve chest containing supplemental part D, 














E is the main valve, G valve rod with tappets H H!, J a lever for 
working the pump by hand when necessary, MM steam cocks 
for controlling the amount of steam to be admitted to the cylinder 
A, K K' valves or adjustable exhaust devices for controlling the 
action of the steam and the movement of piston O, gg are the 
induction ports, ¢ ¢ steam ports, ports allow sufficient 
steam to enter the cylinder after reversal to start the piston 
slowly, and also to form a steam cushion to prevent the piston 
from striking the head of the cylinder. (April 22, 1880), 


1658. Derrick or Jib Cranes: R. Bamforth, 
Slaithwaite, Yorks. [6d. 2 Figs.]—It is stated that by the 
combination of parts shown, the heavy balance weight at present 
in use in cranes may be almost dispensed with. A is a square 
frame carrying a circular railway B, upon which the derrick frame 











C revolves around the centre D under the influence of the gearing 
and vertical shaft shown, and a fixed internally toothed wheel in 
the frame A. The remaining parts are sufficiently shown in the 
illustration. (April 22, 1880), 

1659. Lamps: M. Marichenski, London. [(/. 
2 Figs.j—Is to always maintain the oil at a constant level in rela- 
tion to the wick by forcing it from a reservoir contained in the 
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lamp vase into the lamp body by an apparatus resembling the 








opening by an india-rvbber washer surrounding the spindle and 
compressed between a nut on the end of the spindle and the valve 





spindles carries beyond the framing a small 


bellows of a concertina, and actuated by a weight or coiled spring, 
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the flow of oil into the ae ey 
ted by a float. The lows @ are composed of 
of plates united alternately at their edges, and 
tres, and having a central hole through each pla’ e 
top one; or they may be constructed of a corrugated cylinder of 
sheet metal, The bellows are compressed by as 
Jon the spindle g, which has at each end a pinion, which when 
the spring and the attached bellows are drawn upwards by the 
cord j, gear into two vertical racks, and wind u e spring. As 
the bellows are onpentad, the oil enters at the Poot ve, and is 
afterwards forced by the return action of the bellows up the pipes 
ddinto the chamber e through a valve, which is opened and 
closed by the float as the height of the oil varies in the chamber. 
(April 22, 1880). 


1660.* Constructing Subaqueous Works, &c.: 
Ww. L. Rutton, London. | W. S. Smyth, Alexandria, Egypt). (2d.] 
—For breakwaters, quay walis, &c., hollow blocks of concrete are 
eonstructed and floated into position where they are filled with more 
concrete and sunk. (April 22, 1880. Void, the patentee having 


neglected to file a specification). 
1662. Gas Cooking A tus: F. W. Hartle 
London. [6d. 14 Figs.|—The points of novelty are (1) the 


construction of cookers with chambers to contain the burners, so 
that the heat shall be a in such chambers, and shall then 
flow into thé’ cooking chambers, and so that the burners shall not 
become clogged by grease, &c., falling upon them. (2) In applying 
such chambers in series over one another to produce a uniform 
temperature capable of regulation. (3) In utilising the heat so pro- 
duced by. the application of vessels over the cooking chambers to 
contain water to be boiled. (4) In constructing closets over the 
cooking chambers whereby plates, &c., may be warmed by the 
waste heat. (April 22, 1880). 


1690. Substitutes for Screw Bolts and Nuts: 
N. Thompson, Brooklyn, U.S.A. (6d. 15 Figs.|—The 
illustration shows the invention which consists substantially in 
(1) forming ‘the curved wedge with one or more notches or 
recesses; (2) the slotted bolt with a thin web connecting the 





(3) Manufacturing the curved 


two opposite sides of the bolt. 
te of metal 


rotative wedge, by stamping or cutting it out of a 
to the required shape or by first forming straight w and then 
shaping and finishing, and in making the slot bolt by a 
series of swages or partly by swaging, This invention is an 
improvement on the slotted bolt, &c., described in Specification 290 


of 1879, (April 24, 1880). 

1692. Atmospheric Air and Gas Motor mnqines: 
H. Williams and J. M Southport, ic. 
[Is. 20 Figs.] —The‘object is to effect a rapid exhaustion or extraction 
of the products after their combustion within the working cylinder, 
and to further develop the heat obtainable from the original 
combustible gas and to more evenly balance the negative motion 
which occurs. The principal features of novelty consist in establish- 
ing a vacuum in the working cylinder by an exhaustion or extrac- 
tion cylinder, which withdraws the products of combustion so as 
to induce the ioflow of combustible fluid in opposition to the in- 
stroke of the piston, and procure an effective stroke for every 
revolution of the cran’, ‘The illustration shows one arrangement 
of gas motor engine according to this invention. A is the working 





cylinder and B the exhaustion cylinder, the pistons of both acting 
concomitantly. By the outward stroke of the pistons 0 D, a vacuum 
is created in both cylinders. About the termination of the outward 
stroke a valve E opens and a communication is formed between the 
two cylinders by exhaust passage A'. Valve E remains open during 
& portion of the return stroke of pistons C D, when another valve 
F is opened, and an intimate charge of air and gas rush into the 
vacuated working until a plenum is formed,’and the piston O on con- 
tinuing its inward stroke compresses the combustible gases. When 
the piston has completed its inward and is about to commence its 
outward stroke, the Pp d jpound in the chamber Al!! is 
exposed by valve G toa flame or to a series of electric sparks, 
The ignited compound expands and exerts the necessary force on 
the piston; when the piston has reached ports J, the terminal pres- 
sure of the gases discharges them through J (see Fig. 3). At the 
termination of the stroke the valve E is again opened, and the 
products of combustion are suddenly drawn into the vacuated 
cylinder B, and a considerable vacuum formed in the cylinder A, 
and a new charge of combustible gas is admitted through valve F 
curing each instroke of the piston C. At the same time the pro- 
ducts are being expelled through valve H, and may, if desired, be 
re-introduced with the other fluids through valve F by the instroke 
of piston D, Fig. 4 shows the cam arrangement for operating valve 
Fk, Fig. 2 the ignition valve. (April 24, 1880). 


1696.* Manufacture of Artificial Teeth Settings: 
G. W. von Nawrocki, Berlin. (2. Telschow, Berlin). (2d. 
—The caoutchouc base of the teeth is provided with a thin meta 
plate on each side to prevent contact of the elastic material with 
the palate. The mete] plate is bent to its shape by being forced 
against the mould by water pressure acting on it through a flexible 
diaphragm, (April 26, 1880). 


1697. Stands for Spirits, &c.: J. C. Grinsel, 
don. (6d. 4 Figs.}—Consists of a stand or frame for bottles, 
which the said bottles are retained secure from access by fixed 








or locked flaps d over the stoppers, and hinged or 
jointed to the handle. en it is required to take out a bottle 
the flaps are unfastened by removing a padlock, or similar con- 
trivance, and turned back out of the way. (April 26, 1880), 


1698.* Bucket Lamps: C. T. Brock, Norwood, 
Surrey. ([2d.)—The ordinary coloured Vauxhall lamp is 
improved by the addition of an upright holder carrying a spring 
clasp for grasping the lamp and a hook for suspending it, or a peg 
for insertion into the ground, and also a cover to protect the lamp 
from the weather. (April 26, 1880). 


1700. Production of Ammonia: T. G. Young, 
Renfrew. (2d.]—Consists in passing a mixture of hydrogen and 
nitrogen into a vessel with an absorbent, into which electrical 
discharges are passed, by which the combination of the con- 
stituents of ia (viz., nitrogen and hydrogen) is effected. 
The vessel has insulated conductors, the poles of which are placed 
the proper distance apart for producing electrical discharges 
between them. A mixture of hydrogen and nitrogen (in the pro- 
portion of one volume of the latter to three of the former) is 
admitted into the vessel by one or more pipes. When the el 
discharges are passed a combination of the hydrogen and ni 
takesjplace, producing ammonia, which is absorbed by the vapour 
of water placed in the vessel. Cocks are provided for the admis- 
sion of the water, and for withdrawing it when charged with the 
ammonia. Water in a state of vapour is sufficient as an absorbent, 
but it may be used as a liquid, or other absorbent, such as muriatic 
acid, may be employed. (April 26, 1880). 


1701. Vessels for Condiments: T. White, Bir- 
gham., (6d. 14 Figs.)—Consists in constructing vessels or 
holders with two, three, or more compartments for the reception 
of diff di ts, the said compartments being so con- 
structed that the contents of any one of them may be delivered or 
removed at pleasure from the holder. The specification illustrates 
several methods of carrying the principle into practice, and also 
describes a castor cap consisting of two perforated metal plates so 
arranged that the perforations can be made to coincide or other- 
wise, according as it is wished to allow of the escape of the con- 
tents of the vessel or not. (April 26, 1880). 


1702.* Antifriction Journal Bearings 
Morgan-Brown, London. (/. Cirio and E, M 
2d.)—The diameter of the bearing is greater 
journal, and the annular space between them filled with rolling 
cylinders parallel to the shaft, so as to form a “roller bearing.” 
(April 26, 1880). 

1703.* uring Wheels to Axles: D. Foster, 
Sheffield. [2d.}—The wheels have a female thread and the axles 
a male thread fitting together, and are farther secured by a key. 
By another method there is a circumferential ve around the 
axle intersected by a longitudinal keyway, and there is a stud in 
the inside of the wheel boss. In attaching the wheel the stud 
slides Gown the keyway until it reaches the groove, when the 
wheel is partially rotated and fixed by a key. (April 26, 1880). 


1704. Electric Lamps: H. J. Haddan, London. 
(A. Bureau, Gand.) [6d. 3 ye a extremities of the two 
carbons CC are embedded in a block or blocks M of refractory 
material, such as marble, which is cut out so as to form a vault A 
directed towards the side which is to be illuminated, there being at 
the top of the vault two orifices which lead to the points of the 
carbon, thereby forcing the arc to take a prescribed path. It is 

















stated that by this means the consumption of the carbons is 
] d. by the protection from the air which the marble block 
affords them, and that by the high temperature of the refractory 
material a disaggregation of the carbons, favourable to the forma- 
tion of the arc, is secured, thus permitting the use of currents 
either alternating or continuous of small ny ay The lighting 
of the lamp is effected by joining the poles by a small strip of 
carbon or other conductor. The carbons may be placed at any 
desired angle or in different planes, or one of the carbons may be 
replaced by a metallic electrode; the current is conducted to 
them by connexions T turning on centres B, and res in grooves 
at the top ends of the carbons, The lamp is enclosed in a frame 
D provided with means of suspension 8. (April 26, 1880). 

1705.* Liquid Compound (for the om hg oe 
sition of Aluminium: L. A. Davis, London. [2d.)— 
Relates to a bath or liquid compound for the electro-deposition of 
aluminium, the process being as follows; To common alum is 
added ammonia, the precipitate formed being alumina. The preci- 
pitate is then thrown on a filter paper, washed, and redissolved in 
a hot solution of neutral tartrate of potash, and the solution 
evaporated nearly to dryness, when it is redissolvedtin sulphuric 
acid. The salt is then crystallised out of the solution, and the 
crystals dissolved in water, This solution forms the bath, which 
is then ready to be used for the deposition of the aluminium. As 
an anode, either a plate of aluminium or a bag of alumina may be 
used, If the latter, a plate of platinum or carbon is used to com- 
plete the circuit. (April 26, 1880), 


1706. Cranks for the Shafts of Engines, &c.: N. 
D. Spartali, Liv: (10d. 15 Figs.]—Is to obviate the 
uneven transmission of power from a steam cylinder through a 
crank, and ‘to render uniform the pressure and velocity of the 
engine” by overcom‘ng the difficulty of the dead points by a “ novel 











arrangement of mechanism whereby the inequalities are sub- 
divided and spread equally over the whole rotation of the main 
crankshaft.” To this end six small crankshafts, each having four 
cranks 90 deg. apart, are symmetrically arranged in a suitable frame- 





means 
cranks to spinning, , and 
machines, and thouse lamps, and 

of 1879 and 4387 of 1879. (April 26, is. ie 

1707. 


into tery 


whence it is dro; in regulated quantities into the wire cloth 


cylinder J, to which a slow rotary motion is given. Within the 


the opposite direction to it, is 


cylinder, and revolving rapid!y in 
and b! helically around 


the shaft J' carrying brushes 
are caught by the 


guide | pate — recom 4 _ —, qrhence they are con- 
uc’ y endless screw @ spout Q?. To prevent the chokin 
of the plate ¢ a projecting blade n is provided, ‘which clears the plate 
at each revolution of the cylinder. The coarse meal issuing from 
the — end of the cylinder falls into chamber K and is led away 
'to the spout K$, whence it falls into the hopper L of 
ing apparatus. (2) The second serves to separate the 
stive from the meal, which from hopper L is conducted through 
the regulating door e' and distribu by means of reciprocating 
machinery evenly,upon the sieve V beneath. The hopper com- 
municates with an exhaust chamber M which sucks away from 
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the falling meal the stive, which passes through channels N and 
hollow standards O, to the fan H. An adjustable balance valve G 
is provided to admit air to the exhaust ber in case. the 
suction is too strong, (3) The lowermost assorts the meal accord- 
ing to its quality and removes from it any bran and stive still 
mixed with it, The sieve V upon which the meal from hopper L 
falls, is covered with silk, or similar material, of several degrees of 
fineness, h which the meal falls ow inclined trays V. 
mounted in a frame vibrating with sieve V. Hoppers placed at 
the lower ends of the tra: d the diff qualities of meal 
into vertical channels ST, Exhaust fans R U are provided for the 
cen ee of dividing the streams of meal as they flow. from the 
oppers and drawing the lighter particles into the channels T 
nearest the fans. The tailings pass over the back end of the frame 
of the sieve V, Thaframe of the sieve and the trays are carried 
independently by elastic supports Z placed at an angle of 60 deg., 
and 4 sifting motion is obtained by the aid of eccentrics. (April 
). 





1708. Hand Hoe: A. M. Clark, London. (2. /. 
Turner, Hartland Township, Ohio, U.S.A.) [4d. 2 Figs.}—Consists 
(1) in a hoe in which the blade A, sharpened on both edges, is set 





off from, and runs for some way parallel to, the axis of the handle, 
the end C being turned upin the direction shown in the figure. 
(2) In adapting this kind of blade to ploughs, cultivators, and other 
similar implements, (April 26, 1880), 


1711. Machinery for Making Bricks: C. H. Mur- 
ray, London. (8d. 12 Figs.)—Has for its object improvements 
in machines in which the clay is delivered from a pug-mill through 
a suitable die, and is cut up into lengths, which when ‘burnt form 
bricks. (1) The clay before entering the mill is passed through 
compound rollers, each composed of a number of short rollers con- 






eS 


structed with steel studs or projections, and with cavities and 
recesses 80 arranged that the studs on one roller come opposite and 
partly enter during rotation into the cavities of the other roller. 
(2) The wear of the pug-mill shaft bea: is provided for by the 
use of a emgage amg in with the main spur-wheel. (3) The 
fustian lining of the dies is readily renewed when worn by a supply 
of it being kept in readiness wound on reels in such a manner t 


it can be brought over the faces of the perforated vessel when 


required. In the illustration, which shows an improvement on 
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fication 2158 of 1867,4¢ are the reels of fustian, the ends of 

ich can, when the screws jj are slackened, be drawn over the 
dies hhto bring fresh surfaces into operation when necessary. 
(April 26, 1880). 


1712.* Bookbinding: A.C. London. 
(Gonthier, Dreyfus, and Co., ). [2d.}—Metal th is are passed 
by the Brehmer press through the sheets, and also through metal 


ribbons behind the binders, and are finally secured by solder. 
(April 27, 1880). 
1713.* “Unions” for J J. White- 
head, Lockwood, Y' 2d.J— metal flanges 
ipes intended to be joined. and 
Port tube or ferrule, which bears 


are on the ends of the 
between the flanges is placed a s 
upon an india-rubber ring. When the two flanges are drawn 
towards each other by bolts and nuts, the india-rabber is pressed 
out and expanded, and forms a tight joint. (April 27, 1880). 


1714. Arran ts for Wor’ Sewing Ma- 
hines Aldersh 3 Figs.)—The 


king 
c : J. ot. (6d. 
peculiar feature of this invention consists in a mode of feeding the 
cloth, and driving the machine at the same time. The cloth to 
be sewn is placed in position on the frame of the machine, and 
between rollers ¢ e'. The machine is pushed forward, and the 


friction roller a revolves, driving by means of the toothed wheels 


= 





d the roller ¢, but in reverse direction to friction roller a. At 
the same time the wheel A takes into one of the wheels é on shaft &, 
driving the large toothed wheel / and small toothed wheels m and 
n, which actuate the shuttle and needle respectively, the cloth or 
material being thus sewn as the machine travels along the table or 
board on which the cloth is placed. (April 27, 1880). 


1715." Valves and Valve Gear: J. H. Johnson, 
London, (A. M. Jouét-Pastré, Paris), [2d.)}—In this invention 
the valves, which are controlled by the governor, consist, in the 
case of a compound engine, of two gridiron expansion valves fitted 
upon the two elongated valve seats of the two cylinders, and 
formed in or carried by the slide valves. In order to close the 
steam inlet, the valves are shifted laterally by a rapid angular 
movement of the valve rod fixed by the governor. The two 
expansion valves are connected to the slide valve rod by two small 
levers, and the angular motion opens the ports on one side of the 
piston, and closes those on the other. The valves are composed of 
two parts, one for each end of the cylinder, and the slide valve is 
worked by eccentrics, and the angular motion imparted to the 
valve rod by a cam disc operated by the governor and lever acting 
on a sleeve fitted on a square prolongation of the rod. The two 
slide rods have two movements, viz., a longitudinal one for the 
stroke of the slide valve, and an angular one for the expansion 
valves, the valve rods being connectet to the eccentric rods by a 
swivelling joint. (April 27, 1880). 


1716." Fire &c.: W. Nassen, New- 
castie-on-Tyne, and E. » Gateshead-on- 
Tyne. (2¢)—Consists of a double-acting pump attached to a 
tank. The pump is operated by a treadle which can be worked by 
both feet of the operator. A hose is connected with a pipe com- 
municating with the ot porta of the pump, and a jet nozzle 
or @ spiral nozzle spreads the water as it is ejected. The appa- 
ratus may be carried upon the back (with or without water) by 
braces or straps. (April 27, 1880). 

Braces or Suspenders: E, Edwards, Lon- 
(C. Zender, Berlin), (2d.}—The characteristic of these 
braces is that the leather ends are joined to the elastic part with a 
hook, that can be secured by a safety clasp, consequently the ends 
need never be unbuttoned from the trousers, but only removed 
from the hooks. (April 27, 1880). 


1718.* Air and Vacuum Brake Apparatus: P. 
Everitt, London. (2¢.}—Relates (i) toa pipe coupling applicable 
for air or vacuum brakes, the object being to open communication 
between the a pipes in the act of connecting them together, 
to close the pipes in the act of disconnecting, and to provide for the 
 ~ ay remaining open when they are torn apart by an accident. 

@ flexible ends of the pipes have metal terminations provided 


fibrous material. The middle of the wick is supported by a pin one 
end of which dips into the lubricant, and the other into an annular 
chamber Serene’ ta a brass step which fits on to and above the 
axle, To prevent the admission of dirt a spiral spring is fastened 
to metal dises. The spring by its contraction and expansion brings 
the discs nearer to or farther from each other, one-half pressing 
on the upper part of the axle, and the other half on the lower part. A 
is the cap containing the reservoir g. A pillow B, which receives 
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the oil, is provided with lugs and washers ¢ to receive the bolts d. 
When required tolubricate the axle from the top the receiver g 
contains the lubricant, anda wick / transmits the lubricant on to 
the top of the axle. When it is required to lubricate the axle from 
the bottom the wick A can be removed, and the receiver g filled to 
overflow, so that the oil runs over the axle, and is received by the 
wick 4, which transmits it to the axle. The wick is sus; led by 
plate m connected to B; o oare the discs, and p the spring which 
embraces the axle, both contained in the recess F for the purpose 
of excluding the dirt as before mentioned. (April 27, 1880). 


1723. Toggle Arm Presses, &c.: M. Stonehouse, 
Stockton-on-Tees. [Is. 17 /igs.J—Ordinary toggle joint 
presses only give great pressure for a limited portion of their 
strokes, and must receive the exact amount of material at each 
stroke in order to give satisfactory results. The object of the 
invention is to _— a press that shall have none of these 
defects, and shall maintain its full pressure through any part or 
the whole of its stroke; aa are three pairs of arms on each side 
which are caused to oscillate alternately by means of eccentrics ¢ on 
a central shaft, each pair of arms being connected to sliding blocks 6 


























is so constructed that the tank alone requires to be removed for 
trimming the lamp, which can be lighted or extinguished from 
either the inside or outside of the as most convenient. 
The tank is passed into position through the bottom of the lamp, 
and is held by bayonet catches, or other suitable fastenings, the 
bottom of the lamp, which is hinged to admit the withdrawal of 
the tank, being locked by a “split spring catch.” (April 27, 1880). 
1727.* Lubrica’ Frictional Surfaces of Machi- 
: dw. . Liverpool. (/. Crocker, Olean, New 
York, U.S.A.) [2d.]}—The object of the invention is to so apply raw 
fat to moving parts of machinery, that little or no heat is necessary 
to extract the oil and lubricating matter. It consists (1) in apply- 
ing the fat directly against the moving surfaces, and maintaining 
it in contact therewith by elastic or other pressure. (2) In a 
carrier acted on by a spring or otherwise to press on and maintain 
the fat in contact with the moving surface. The spring and 
carrier are fitted ina box formed or secured in a stationary part 
of the machinery or other suitable position. (April 28, 1880). 


1730. Apparatus for Forming Grooves in the 
Necks of Bottles: W. W. Mackvay, Castleford, 
York. (6d. 14 Figs.)—The apparatus is for forming descending 
grooves in the necks of bottles simultaneously with one or more 
horizontal annular grooves, or for forming descending grooves 
simultaneously with a circular shoulder or enlargement below the 
descending grooves. The specification refers to other patents, viz., 
Westwood, 434, 1860; Brookes, 2447, 1871; Codd, 2212, 1871; 
Brook. King, and Nunn, 391, 1877; Foster, 4268, 1873. According 
to the first part of the invention the apparatus is constructed in 
some respects similar to Westwood’s, "s, and Foster's patents, 
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inasmuch as the dogs while not crossing one another are protruded 
outward and are formed at one end of levers, the outer ends of 
which are forced apart when the opposite ends are brought 
together. The invention substantially ists in the bined 
apparatus, in which a loose ring D with outside projections for 
forming descending grooves is placed round central lever parts C 
carrying the dogs c for forming an annular groove or a shoulder, 
the levers C being pivotted on a bracket E or part of the stem, and 
— their other or tail ends operated by the sides A of the tongs, 
and the special form of the loose ring D, which is conical, and of 
such interior diameter as to have ample play sideways for the 
purpose of freely leaving the bottle n The ap tus is used 
as follows: The mandrel end of levers O is inserted in the neck of 
the bottle, when the latter is in a plastic state, and with tongs A A 
opened, e to are then closed and the bottle turned round, 
by which means the outside of the neck will be formed by the 
profile jaws A! A'. The projections d will be imbedded and form 
the descending grooves, and the dogs c will produce the annular 
grooves, the loose ring D remaining in its place in the neck until 
the operation is complete. (April 28, 1880). 


1731.* Lasting Boots and Shoes: J. iéndley, Leeds. 
[2d.] —-The object is to dispense with skilled labour and expensive 
machinery. A piece or pieces of leather or other material is sewn 
to both edges of the upper, which is then drawn on to the last to 
receive the sole, the lap over the last being provided for securing 
the sole thereto. Or the upper may be of a larger size of leather 
and the edges sewn together to suit the shape of the last, on 
beieg placed on which the upper is ready to receive the sole. 
(April 28, 1880). 


1732. Envelopes or Wrappers used in the Manu- 
facture of Oil e: M. Gandy and C. S. Brittain, 
Lt 1, (6d. 9% FigsjJ—The invention relates (1) to an 
improved wrapper in which the corrugations are formed by a 
stuffing of perforated, indented, or network material of various 
kinds, placed between the inner linings and the outside backing 
of a ee made in accordance with Specification 4251 of 1878, 
such stuffing preventing longitudinal and lateral squirting of the 
seed when under pressure. Or the system of perforations, &c., 
may be formed, instead, either in the inner lining or cloth back- 
ing. (2) Toa wrapper in which the central warps are from 10 to 
50 per cent. stouter than the side warps, or in which a central 
strengthening band is provided, or the wrapper may be made of 
two narrow cloths overlapping one ther and d and 
Stitched down the centre. (5) To a wrapper carrying between 
its folds a device, comprising trade marks, letters, &c., for printing 
in relief upon the cake. (April 28, 1880), 











in the guide frame c, these blocks being also connected to wings or | 
filling pieces d, which are suspended by chains from a barrel loose 

on its shaft, butcapable of being rotated by a friction coupling. | 
When it is required to work the barrel is set at liberty, the platen | 





with a tranverse plug like a stop-cock, and an elastic pling arm 
shaped to form wedge catches, which, when moved over lugs of 
adjacent Pipes, draw the same together, and make an air-tight 
joint. in the act of coupling the stop-cock is opened, and in un- 
coupling it is closed, hen the pling is torn der the cocks 
remain open, and the vacuum or air pressure in tbe pipes being 
destroyed, the brakes will be automatically applied. (2) To pre- 
vent the ** a on” of the brakes when the vacuum from an 
cause drops below a maximum, the cylinder is fitted with a cook 
as usual, and at the opposite sides of the sock to which the brake 
rods are attached the cylinder is connected with the continuous 
train pipe. In the branch pipe, which leads to the interior of the 
sock, is a valve which has a tendency to remain partially open, so 
as to allow the vacuum cylinder to be exhausted from its opposite 
ends. When the vacuum falls below its maximum, the effect is the 
same on both sides of the sock, and therefore no movement of the 
brake rod takes place. So soon as air is admitted to the cylinder 
for the purpose of applying the brakes, the valve in the branch pipe 
will close, and the vacuum within the sock being sealed, the brake 
apparatus will come into immediate action. (April 27, 1880). 


Attachment of Telegraph Wires to Insu- 
lators: J. R. Edwards, Li (2d.)—Instead ot 
attaching the line wire to insulators by binding wire, a stiff wire 
in the shape of a ring welded at the joint is used so as to tightly 
hold the line wire slightly bent round the insulator. In ap uying 
the clip or ring it is doubled till the two halves nearly tomb, an 
the line wire is placed between the two loops formed by the double 
ring, which is then placed over the top of the insulator and forced 
into the groove. (April 27, 1880). 


1722. Lubricating the Bearings of Rail Loco. 
motive Axles, &c.: G. W. von Nawrocki, lin. 
(4. Beissel, Moscow), (6d. 9 Figs.)—The improvements relate 
first to the meansof lubricating, and dly to the of 
insuring « tight stuffing for the axle to exclude dirt. The lubri- 








cant from an external chamber or reservoir is caused to ascend. 
aud is sucked up by the capillary attraction of a wick composed of 


d any on to the material, and the three wings don each | 
side, which are caused to work alternately by the eccentrics and | 
eccentric rods, give a continuous travel to the platen until the last 
tooth is reached in the wings. According to a modified arrange- | 
ment there are connected to the — platen one or more screws | 
guided in the press head and follower. If two followers are used | 
there is placed under each on the screw a correspondingly inter- | 
nally screwed tooth wheel; if only one follower is used a screwed 
wheel is placed under the follower and one under the head block. 
These wheels are caused by suitable gearing to make part of a 
revolution on the screw, so that when the follower rises the screw 
is held down by the top wheel, and the lower wheel ascends a 
short distance, bringing it up close to the follower; on its next 
downward motion a downward movement is imparted to the screw 
by the wheel. This operation can be continued as often as 
requisite, giving to the press any length of stroke, and such stroke 
may be either continuous or intermittent according as one or more 
followers are employed. The different devices for transmitting the 
various motions are claimed as well as the general arrangement. 
(April 27, 1880), 


1724." Re 


buses, &c.: e, Lon 

I,,U8.A.) [44.}—The object is to insure a simultaneous sounding 
of an alarm as the fare is registered, and to prevent the sounding 
until trip registering discs have advanced the distance for perform- 
ing their office, so as to prevent any half movement of the actuating 
lever. Theapparatus is arranged with two swing pawls.actuated 
by the same lever, one operating the trip registering discs, the 
other the bell hammer lever. Another registering disc, operated 
by an arm, indicates the total ber of times the instrument has 
been used, The“ trip” registering discs can be reset by the person 
using the register, but the “ total” register cannot be set except by 
taking the entire mechanism apart. (April 27, 1880). 

1725.* Carriage Roof Lamps for Bares Mineral 
Olls: J. A. Dryden, East Greenwich. (2¢.)—The lamp 


and Alarm Apparatus for 
Fraud by the Conductors of Omni 
H. H. Lake, London. ( 














1733. Safety Lamps, &c.: H. B. Fox, Oxton. 
Ch . (6d. 2 Figs.|—Relates (1) to miners’ lainps with a 
spring catch B so arranged that it will give way and allow the 
lamp to be easily closed, but will be rigid against all attempts to 














open it until a rod ¢ or other mechanism, carrying an extinguisher 
D is drawn out of the way of the catch sufficiently for the extin- 
guisher to cover the flame. There is therefore no need to lock 
the lamp. (2) To the manufacture of glasses for lamps and of 
irradiators or condensers of light by forming them of two curved 
glass walls, or one curved one angular wall, with transparent 
liquid between them, one at least of such walls being formed iu 
lobes. (April 28, 1880), 


1734." Press Plates for Oil Presses: R. P. 
Thacker, Li . [2d.]—To make handsomer cakes 
and to prevent excessive wear and tear on the bags, the plates are 
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made in a composite form and with the furrows running preferably 
the length of the cake. (April 28, 1880). 


1735. Utilising Waste Substances for the Manu- 
facture of Paper, &c.: J. C. W. swamp London. 
(6d. 2 ¥igs.}—Consists in the method of utilising ash-pit or dust- 
bin refuse, and converting the same into material suitable for 
being manufactured into paper by the separation of the less easily 
reducible portions from those more easily reducible; and in the 
—— of the washer A, with false bottom B, outflows H 
and L, surrounded by netting in sections which can befolded back 
from the top. The refuse is first riddled to separate the light 
portions, such as paper, straw, vegetable stalks, &c., which is 


























passed through crushing rollers when necessary to crush any 
pieces of glass, cinders, &c., which may be amongst the light 
portions. It is then passed to a knife-cutting machine and cut up 
like chaff, when it is placed in the washer, where it is subjected to 
a stream of water, and agitated so that the light portions rise to 
the surface, the mineral substances and dirt falling through the 
perforations in the false bottom B. The paper, rags, &c., are then 
boiled for a sufficient time with a weak solution of alkali to soften 
and remove the grease, &c., and the boiling continued until the 
paper pulp is produced. The straw, wood, and other matters 
remaining may be reduced into paper pulp by treating with caustic 
soda. (April 28, 1880). 


1736.* Gas Engines: C. M. Sombart, Magdeburg. 
[2d.]—Consists (1) of a valve mechanism, and (2) of a gas and air 
inlet and mixing valve. 1. The valve works outside the cylinder 
between a seat and a covering plate, and is provided internally 
with two clack valves, whereby the inlet passage for the gas and 
air and the exhaust passage communicate with a passage and orifice 
in thecylinder. The valve has an intermittent reciprocating mo ion 
already described in Specification 1933 of 1879, and remains 
stationary during the explosion and until the piston has nearly 
completed its forward stroke. 2. The gas and air valves are 
united by a common spindle, and are contsined in a case, the 
upper one allowing gas to pass through orifices in the valve seat 
into the space between the two valves, whilst the lower one admits 
air into the same place through the lower opening. The motion of 
the piston sucks open the lower and larger valve in opposition to 
the gas pressure on the upper one, and the gas and air enter in 
opposite directions through small holes, and are intimately mixed. 
(April 28, 1880). 


1737.* Copying Press: P. M. Justice, London. 
(2d.]—Consists in the application of pneumatic pressure. An air 
press or receiver is used, formed wholly or partly of flexible air- 
tight material, in combination with a case or box. The copying 
book being placed between the receiver and box, the former is 
inflated by an air-ball or pump through a flexible tube, thus 
strongly pressing the book. The preseure is removed by opening 
a valve. The case or box may also be collapsable. (April 28, 1880). 


1738. Permanent and Electro-Magnets, Tele- 
phones, &c.: S. Russell, Brooklyn, U.S.A. (6d. 12 Figs.) 
—The compound magnet consists of a plate with two series of 
rods projecting therefrom, one series being in a cluster at the 
centre, and the other arranged in a circle surrounding and enclos- 
ing the first. Fora permanent magnet the apparatus is constructed 
of steel, and for an electro-magnet of soft iron with a coil of 
insulated wire between the two rings of rods, When used for a 
telephone, the coil is small enough to allow all the rods to vibrate 
without coming into contact with it. The illustration shows a 
telephone with the new magnet and various other improvements. 
‘The coil C is borne by the diaphragm E, and vibrates with it. The 
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diaphragm is made of wire gauze with the interstices filled up 
with varnish. or by flattening the wires. The instrument contains 
within itself both a transmitting and a receiving apparatus, con- 
sisting of an induction coil and two resistance varying contacts; 
C is the induction coil wound with two wires A and i, h being con- 
nected to the line, and i to the local battery circuit in which the 
varying contacts gg! are included, g being attached to the di:- 
phragm, and g! being carried on a cushion of a soft and elastic 
nature which may be more or less pe poceeny by the screw m; 
a and b are the centre and circumferential poles, of opposite name, 
of the magnet, which is al:o applicable to telegraph relays. 
(April 28, 1880). 


1739, Jugs, Cups, Tankards, &c.: J. Shepherd, 
Manchester. [6d. 6 Figs ]—The invention is for the forming 
of detached or detachable handles for jugs, cups, tankards, and 
drinking vessels generally, also for lamps and other similar 
articles, The handles are made with one or more spring clips, so 
that they can be attached or detached at will. (April 28, 1880). 


1741. Harvesting Machines: G. Kearsley and E. 
Whitworth, Ripon, Yorkshire. [l0d. 33 Figs.|—The 
invention is for improvements described in Specification 4026 of 
1878, and has reference to use of two revolving shafts carrying 
bands or chains, which act as gatherers, and cullect the cut crop 


ing table. The invention also refers to improvements in the knot- 
ting mechanism. The knotter, described in former specification, 
is formed of a spindle with a —— prong —— sideways 
from its end, and also with a hooked prong ww the tapering 
prong. The dle, now, has a vertical slot, and eal pe of the 

ooked prong fixed, it is carried at the upper of a lever, 
which lies in the slot, and which, at its lower end, can turn on a 
pin carried by the spindle. so that the hook may be drawn towards 
the spindle, and be received into the slot. The action of the 
knotter as regards twisting the loop is similar to the previous plan, 
but instead of using a pusher to complete the knot, the drawing 
back of the hook into the slot accom that result. When the 
hook is being drawn back, the string is the 
knotter and the end of the binding arm, and the strings that 


3. 


























are lying across the hook are drawn through the loop, and partly 
into the slot: at the same time, by pressing the strings against the 
sides of the slot, they are held fast, the severed ends being drawn 
through the knot, and the knot tightened on the upper prong of 
the knotter, whence it is pushed off by the action of the gatherer 
or other device. The illustrations show the improved form of 
knotter. The spindle A, see Figs. 1 and 2, has slot B and taper 
prong C projecting sideways. Dis the hook attached to lever E, 
which causes the hook to be drawn back into slot B, when actu- 
ated by slide G. The hook is pivotted on arm E, 8s shown. 
Figs. 3 and 4 show the knotter in its first tion, é.e., one end of 
the string being held by a gripper, and other being brought 
down by the binding arm, so that the two strings are within the 
action of the knotter. Fig. 5 shows the knotter after a half rota- 
tion, Fig. 6 after one rotation, Fig. 7 after the hook is drawn back. 
As soon as hook D has secured the string, the grippers release one 
end, and seiz’ng the other held by the arm, cut the string, and at 
same time secure the string for the next operation. The hook D 
then draws the cross strings through the loop formed by the 
knotter, and continuing its motion, presses the strings against the 
sides of the slot, whereupon the knot is run up on the upper pro! 
C. The spindle then receives a quarter turn backward, whi 
places the upper prong C directly under a slot I in the plate H 
(see Fig. 4), the knot is then pushed off the prong, and received on 
to the tied sheaf. Shows other modifications of the knotter. 
(April 28, 1880). 


1742.* Bicycles, &c.: F. W. Jones, Exeter. (2d. 
—(1) The fork is raked to prevent the mactine falling forward, 
and has levers depending from studs situated in it a little above the 
cranks. To the lower ends of the vertical or inclined levers are 
pivotted other levers one end of each of which carries a pedal and 
the other end has a slot gearing with the crank-pin of the bicycle. 
(2) The spokes are prevented from uvscrewing by having “flats” 
at their ends which s through slots in safety plates attached to 
the wheel hub. (3) To the lower end of the fork are fixed levers 
that rest on the ground to support the vehicle from falling when at 
rest. They can be lifted by the rotation of the steering handles, 
(April 28, 1880). 


1745. Apparatus for Reguieties the Supply of 
Water to water-Closets: T.G. Messenger, Lough- 
borough. Leicester. [6d. 2 Figs.|—The illustration repre- 
sents a “waste water preventer flushing cistern” to which the 
apparatus is applied. A is the cistern fitted with syphon B, the 
longer leg C of which descends to the closet basin. Dis a hinged 
charging plate which being actuated by the lever and rod EE, 
raises the water, and charges the syphon B. An adjustable 
catch pin P upon the lifting rod E keeps the ball-cock F 
closed unti] the plate D is allowed to fall back into its place, 
Should the charging plate be allowed to fall back immediately, 


) 





te} 























a counterweight vessel G. with a small aperture below, serves to 
hold up the ball of the valve until the cistern is emptied. To 
facilitate the action of the charging plate D air ducts are provided 
at the back of the radius plate &, or fixed to the plate itself, to 
admit air to the under-side of the plate. [If desired a case L may 
surround the cistern proper, the space between being filel with 
badly conducting material. (April 28, 1880). 


1746. Purifying Auperesne for Steam Bollers: 
A. vaux,. Brusse (6d. 2 Figs}—the apparatus is 
intended to purify the water of steam boilers while the boiler is in 
operation, and the invention consists in combining with the boiler 
and feed water apparatus a receptacle through which the boiler 
water is caused to circulate automatically and deposit therein the 
calcareous and other matters which it contains in suspension. The 
arrangement is shown in the illustration. C©'Ol is the feed-pipe 
with cock e, and through which water is forced into the boiler by a 
pump or other apparatus. The portions C'' and C' communicate 
with each other through a vessel E above the water level of the 
boiler, and through a pipe B and a vessel D below the water level. 
The end of pipe B descends into vessel D and terminates with slot 





Within the action of the binding arm, which then descends, and 
carries the binding material round the sheaf in the ordinary 
manner, The gatherers pause until the binding operation is com- 
pleted, when they resume their motion, and, whilst collecting a 
fresh supply of crop, they push off the bound sheaf from the bind- 


holes as shown, With the vessel E is connected a pipe V, which 
enters the boiler, and terminates with lateral openings extendi 
between the highest and lowest points.of the water level. The fe 
water entering the vessel E is forced through pipe B into depositing 


—s vessel E the water is brought in contact with steam from 
ipe V, and the condensation produces a vacuum in the pipe 

, 80 that the water from the boiler is drawn towards E, where it 
unites with the feed water and thence returns to the boiler through 
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vessel D, in which it will deposit the calcareous matters it con- 
tained in suspension. (April 28, 1880). 

1748.* Fulling Stocks: L. Webster, Dewsbury. 
[24.]}—(1) Pendulum stocks are to be made double-acting by having 
the pendulum arm carried down and attached to the counecting 
rod below the bottom of the machine. (2) The size of the machine 
is to be varied by its ends being made loose and adjustable by a 
screw or rack. (3) Anew construction of fulling stocks is to have the 
arms ene at the bottom and fitted to the connecting rod at'the 
top. 6 feet of the stocks and the casing in which the material 
is placed are both at the top of thearms, (April 28, 1880). 


1749. Preven osions of Steam Boilers, 
&c.: A. M. . (D. T. Lawson, Wellsville, Ohio, 
U.S.A.) [6d. 2 Figs.J)—Itis stated that water in a steam boiler at 
a temperature of 300 deg. and upwards, “explodes bursting into 
steam” at each t duction of pressure produced by the 
opening of the engine valves, and ‘‘causes a concussion on every 
square inch of the boiler much greater than the pressure 








of the steam.” To counteract this danger the inventor places a 
partition across the boiler slightly above the water line, and pro- 
vides an adjustable opening through this partition through which 
the steam will flow at such a speed as shall be equal to the average 
intermittent flow required for the engine, thereby preventing 
dangerous variations of pressure on the surface of the water. 
(April 28, 1880), 


1750. Apparatus for Cutting up Clay into Bricks 
or Tiles: R. GarsidesandG, Sewell, Barton-on.-the- 
Humber, Lincoln. (6d. 3 Figs.)—The object is to enuble the 
cutting wires to make a straight cut across a continuously flowing 
stream of clay. The cutting bed B rolling upon ways a a is pro- 
pelled by the moving clay pushing upon the “ propelling board” D, 
Connected to and travelling with the bed B, is the cutting frame &, 
































and cutting w'res ¢, oscillating upon the bar E'. The propelling, 
board D is hinged, or otherwise suita'ly fixed to the frame B, so 
thet when the frame has reached the limit of its travel, it can be 
Jaid flush with the rollers C to permit the bricks being drawn 
forward over it. A counterweight brings the cutting trame 
back to its original position after each portion of clay has been cut 
and removed. (April 28, 1880). 


1753. Aspirators or Exhausters: 8S. Bowden, 
London. (/. and P. Royer, Paris). (6d. 2 Figs,)—1s applicable 
to thrashing machines and is provi with four openings, two 
between the beater and <ylioder and two between the beater and 





vessel D, thence through feed pipe C'C into the boiler. Before 





straw feeder. A Aare the inlets covered with a sieve, GG the 
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fan blades, E the outlet, leading into a dust chamber, (April 
29 1880). 


1755. Anti-Fouling and Preservative Compo- 
sition for Bottoms, &c.: H. P. Scott 
south » oD Jarrow-on- 
[4d.}—Consists (1) in the combination of any of the ordi- 
nary mixtures or compounds with pulverised wood charcoal. (2) 
In combining pulverised wood charcoal with certain specified sub- 
stances. One mixture is composed of the following ingredients or 
their equivalents, the resins and gums — first dissolved in the 
spirit, and the other ingredients then ded: Alcohol 4 parts, 
resin 2, gum kauri 1, Stockholm tar 1, wood charcoal 4, aconite 1. 
Another composition consists of charcoal, linseed oil, Stockholm 
tar, and turpentine. In all cases charcoal of the heavier woods, 
such as that of oak, beech, walnut, &c., is preferred. (April 29, 


1880), 
. Frames: J. Boulter, 
oke. poe OO arranged that both sides of 


the glass can be cleaned from the inside of the room, The upper 
and lower sashes are connected by chains to one another and not to 
sash weights. The sashes themselves do not slide in the usual 
ves, but are pivotted centrally to guiding pieces (to which 
sash cords are also attached), and these guiding pieces run in 
the grooves, and can be fixed air-tight to the sashes by an arrange- 
ment of screws and ton pieces, When it is required to tilt or 
reverse the sashes, the screws are slackened and the sashes turned 
about their pivots. (April 29, 1880). 
.* G Porcelain, Floorcloth, 
ey! sipm —_ Sas ay (2d.]}—Consists in the oetee- 
tion of flexible negative blocks for age which blocks are 
formed of the following materials: 91b. glue, 2 gallons black 
treacle, 20z. Venice turpentine, 40z. strong acetic acid, 24 Ib. 
purified india-rubber dissolved in spirits, 12 oz. glycerine. The 
pressure necessary for printing on the glass, &c., is applied by 
means of an under and upper elastic cushion fitted to an ordinary 
printing press. When the printed material has to be subsequently 
vitrified or enamelled, the colour is mixed with a medium 
posed of and wax dissolved in ether and mixed with 
fat, oil of turpentine, and oil of lavender, and where large masses 
of colour are required a little Venice turpentine. (April 29, 1880). 
1760.* uor Case: J.N. Ma: London. [24.) 
= at with the handle by Ly yh is carried, is a 
bar, movable up and down. In its lower ition the bar lies 
above the stoppers of the bottles, preventing lifting of said bottles 
or withdrawing of their stoppers. In its upper position the bottles 
can be lifted from their recesses in the base of the case. Two 
uprights in the case support the bar which has a spring lock and 
bolts, which when the bar is pushed down lock into recesses in the 





uprights. (April 29, 1880). 
1761." WNon-Pneumatic Self-Feeding and Dis- 
char Skep: C. R. Parkes, London. ([2¢.}—Relates 


to a skep which is provided with an air-tight piston, and a piston 
rod to which the crane chain is attached. hen the skep is 


magnet, and the third coil is 


the compound a. By 
action of the current is fourfold. (1) The ee 
by the magnetised tube facing it, by the elongation and con- 
traction of the compound the alteration in the mag- 


Angell, Po ]—4 V shaped tangs 
Lu . 8 8. J—. “ 

groove filled with india-rubber, or equivalent material, is claimed 
as the feature of novelty in this invention. The illustration shows 





the arrangement. The frame } has an inner frame c, with a V- 
shaped rim d, The cover a has a groove e, which is filled with 
elastic materia], so that when the cover is closed down the Y edge 


of the inner frame pres<es against the material and forms an air- 


tight joint. (April 30, 1880). 
1766.* Parcel Carrier or Handle: G. C. Wallich, 
Roupell Park, Surrey. (2d.)—The device 1s for facilitating 


the carrying of parcels secured by string. The carrier or handle, 
preferably of elastic or semi-elastic material, is formed with a slot 
extending to about half its diameter and terminating in an enlarged 

rtion. The string securing the parcel is inserted in the slot and 
falls into and is retained in the enlarged portion. Instead of such 
slot, or in addition, catches or swivels may be used. (April 30, 
1880), 

1768*. Apparatus for Til Barrels: W.Horner’ 
Manchester. (2d.)—Relates to the form of barrel tilter de~ 
scribed in Specification 3788 of 1875, and has for object to prevent 
turnivg of the spring in the wrong direction and overwinding 
thereof. A wheel and pinion are used, the axis of one 
being prolonged and formed with a screw, which works through a 
nut fitting in a guide, Before the spring is wound the nut is at 
one end of the guide, so preventing turning of the handle in the 
wrong direction, and when the spring is fully wound the nut will 
have travelled along the slide and have reached its other end when 
further turning of the handle will be stopped. (April 30, 1880). 


1769. Lawn Mowers: J. P. Lawrence, London. 
(C. Walton, Philadelphia, Penn., U.S.A.) [6d. 7 Figs.}—The novelty 





lowered upon the material to be unloade4, the piston d a 

its own weight and expels the air underneath it, Upon raising the 
plunger the material is drawn into the skep. For discharging it 
the skep is lowered into a suitable ‘support, which is constructed 
to open the valves and allow the material to drop out. (April 29, 
1880). 


1762. Railway Keys : 8S. Wilson, Athlone, Ireland. 
[6d. 1 Fig.}—Relates to slitting railway keys and securing them in 
the chairs by driving wedges or pins into the slits, or into holes 





bored on the lines of the slits. As shown in the illustration, the 
wedge ¢ is driven into the thin end of the key, and secures it from 
jarring out of position, (April 29, 1880). 


1763," Fireqreet Safes: L. A. Groth, London, 
(A, H. Westrém, Stockholm). oe to a construction of 
safe in which there is no metallic conduction between the exterior 
plates and the interior, The exterior plates are fitted with a non- 
conducting lining of solid isolating material, against this lining 
being an inner metal lining. Ins‘de is placed the actual safe 
receptacle, composed of wood chemically impregnated against fire 
and whose sides are coated with cattle bair. felt. or cloth similarly 
impregnated. The door is formed of a double outer plate, within 
which is a space for the lock mechanism, the inner surface 
having edges to receive a non-conducting plate secured by screws 
passing through holes plugged also with non-conducting material. 
(April 29, 1880), 

1764." Tel one Apparatus: R. and M. Theiler, 
1d.}—This invention relates (1) to improvements in 


transmitters, in which the pressure of two contacts a st one 
another is made to vary by brations of a diaphragm or 
sounding board. One of the con in connexion with a battery 


and the circuit of an induction coil, is fixed to the surface of the 
diaphragm, while the other contact is pended as a dul 
at it leans the contact on the dis: 





ists (1) in the method of adjusting the knives ; (2) in the means 
of imparting the power of the driving wheels to the rotary cutter ; 
(3) in the rotary cutter having its wipers cast solid with the discs, 
and with or without the shaft; (4) in peculiarly constructed ratchet 
mechanism. To each journal of the shaft is fitted a pinion B gear- 


ing with a spur and ratchet wheel E mounted on the frame, the 
said wheel being rotated in one direction by a pawl carrying pinion 
G is a “master wheel” which gears wi 


F on the stud a, the 





pawl carrying wheel F, and is secured to the axle or boss of the 
driving wheel H, the said shaft being mounted on cap J secured 
at one end by the bolt J' and at the other by the stud a. The bolt 
J may be passed through any of the openings dd to adjust the 
position of the lower knife. © spur and ratchet wheel E has two 
sets of ratchet teeth 5 and }!, one at its centre and the other at its 
periphery, and between these teeth there is the pawl F' which 
engages with one or other of them. Another form of ratchet 
mechanism is also shown. (April 30, 1880). 


1771, i ha &c.: J. H. J » London. (4. 
Baeyer, Munich), [4d.}—\'se is made in the dyeing, printing, and 
marking of textile fabrics with artificial indigo blue and allied 
colouring matters of the chemical processes described in Specifica- 
tion 1177 of 1880. A mixture of the uired depth of colour is 
formed of orthonitro-phenylpropiolic d with fixed caustic or 
carbonated alkalies, or with alkaline earths, and with peneing 
agents, such as glucose, and water. This mixture for printing an 
marking purposes is thickened with gum or other suitable thicken- 
ing substance, but for impregnating or padding textile fabrics it is 
used without the thickening substance. In order to develop the 
colour the fabrics are submitted to the action of heat either dry or 
moist. The specification gives the proportions of the various 
materials to form mixtures suitable for producing different shades 
of colour, and for marking purposes. (April 30, 1880). 


1772. Street Sweeper: W. Smith, Barnard Castle. 
Durham. [6d. 5 Figs.j—Is an improved form of the machine 
described in Specification 3417 of 1 It is provided with a 


front wheel or wheels 4, by means of which the frame of the 
machine is kept level, the wheel being connected with the hauling 
Trame A by ber B and hinged joints, so that the weight of the 
machine is taken off the horse, and the shafts can rise or fall to 
suit different sized horses. L is a lever which regulates the height 
of | sy rc hy —_ a - a clutch, kept in 
gear bya spiral s: , but capable o: ig thrown out of gear b 

mechanism not deat described, so as to stop the working of Ph 
brushes, Adjusting screws, not shown, are provided for giving 





An adjustable asining caen is so placed that the pendulum can he 














ino divided into a greater or less number of parts. (April 30, 


1775." Levers for Actua’ Healds of Looms: 
J. Clayton and T. Richmond, Burnley. [(2¢.)—Consists 
in an arrangement of levers in lieu of needles or wires in dobby and 
Jacquard apparatus, &c. Springs or weights are disp d with, 
and broken ends may be easily pieced. The levers are placed on 
two parallel shafts, to one or both of which a to-and-fro motion is 
given ; one lever on one shaft is jointed to its fellow on the other, 
so that with the outward movement of the shaft or shafts the 
jointed levers are drawn out, at which time the healds are level. 
The pattern barrels act on the levers and determine the direction in 
which they will be moved, whether to act as elevators or depressors 
by the inward movement of the shaft or shafts, whereby the healds 
are actuated. (April 30, 1880). 


1776.* Balloon: M. Hill, Birmingham. [2d.} 
balloon is shaped something like a fish, and has in addition to the 
ordinary car, receivers filled with highly compressed air. This 
air —— through suitably placed valves, and is so directed as 
to propel and guide the balloon, and cause it to ascend or descend 
as required. compressed air is supplied from fixed stations, 
and a pump is carried in the balloon to compress air during a 
journey. To assist in steering the balloon it is provided with a 
flexible movable tail. (April 30, 1880). 





2d.J]—The 


1777. Caloric Safes and Non-Conducting Jackets 
for Heated Vessels, &c.: B. J. B. London. (J. /. 
He , St. Louis, Miss,, U.S.A.) [6d. 2 Figs.J}—Consists of a case 


‘arney 

of wood lined with paper or felt, and whose sides, bottom, and 
hinged lid bave alsoa thick lining or packing of feather cushions, 
A vessel having been heated to a cooking temperature may be 
placed in the middie of the case, and the lid being then tightly 
closed the vessel is by the cushions which surround it kept at a 
nearly equal temperature for a long time, the cooking being 
finished without further expense of heat. The invention may be 
used asasteam jacket, &c. (April 30, 1880). 


1778.*_ Couplings for Railway Vehicles: W. R. 
Lake, London. (@. W. Bolton, N. Munro, and D. McLeod, 
Detroit, Michigan, U.S.A.) [(2d.}—The coupling is provided with a 
“ draw-head” of a novel construction, in which fits a link of the 
“arrow head” description, the heads being, however, bounded by 
curved instead of angular lines. The draw-head is fitted with 
movable jaws whose inner faces have indentations to direct the 
link to one of a series of receptacles, when the vehicles are being 
uncoupled, the indentations and receptacles being provided in 
order that the'link may be employed to couple carriages of diffe- 
rent heights. A suitable arrangement of levers, chains, &c., is 
made £0 that coupling and uncoupling can be performed without 
oe ‘=o having to pass between the carriages. (April 30, 


1781. [Stench Trap: M. Wilson, London. [6d, 
3 Figs.)—The stench trap has a bell or inverted cup } arranged 
below a perforated cover a, and provided with a rod e which passes 
through a guided. The cup is separate from the cover, and can 





be lifted by the knob e', when the cover a! is removed. The 

separation of the bell from the cover is stated to be the novel 

and important feature in the invention. (April 30, 1880), 
certain 


1788. Treatment and Utilisation of 
cersuqinens Salts obtained in a eg = and 
Steel for Coating with other mM is: F. Braby, 
London. [(4d.)—The invention consists substantially in the pro- 
cess for the recovery of muriatic acid, and the production of sulphat 
of iron from the waste “ pickle” used in galvanising works for coat- 
ing iron with other metals. The process only applies when the 
pickling acid is composed of muriatic acid alone or mixed 
su!phuric acid. The waste wash which still contains some free acid, 
is neutralised with scrap iron in a tank, and is filtered either by 
— through a number of gravity partitions in a trough, or 
through gravel, huckaback, or coarse canvas. e neutralised 
fluid is then concentrated by boiling down to a syrup, and treated 
with oil of vitriol, or the evaporation may be continued to the for- 
mation of solid'green hydrated ferrous chloride, before the vitriol 
is added. (May 1, 1880). 


1904, Manufacture of Umbrella Furniture: W. 
Hollandand R. Budd, Birmingham. [6¢. 11 Figs.)}— 
This refers to the manufacture of “ top noiches” “‘ runner notches,” 
and “ tips” for whaleboue ribs of umbrellas, The invention consists 
substantially in the arrangement for casting these articles, and the 
illustration shows a part plan and section of the mould used for 
casting “top notches;” a is the lower part of the mould, 6 upper 

rt, both being made of cast steel or iron. The cavity c has the 

re of the top notches, anc below c are holes d open on the under- 
side of a, The cavities of each group are connected by shallow 
depressions // ; g is the core or peg, the stems g! of which are not 
quite cylindrical, a flattened part being formed on it. When the 
stems of the pegs are fitted in the holes dd the s between 
them constitute minute passages i for the escape of the air from 
the mould during the process of casting, the said passages being 
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too small to allow the molten metal to flow into them; ee are the 
jets or runners into which the metal is poured. (May 10, 1880). 


1977. Machines: T. Naish, Birmingham. 
(6d. 3 Figs.)—A feed mechanism whereby drilling machine 
spindles can be automatically fed upwards or downwards any 
required distance for each revolution within given limits. The 
general arrangement of the drill is similar to such as are in 
present use, but the spindle has a thread formed on it which 
screws into a horizontal internally threaded friction disc, The 
said disc is in contact with a vertical disc on the horizontal mitre 
wheel shaft of the machine, the vertical disc having a grooved 
boss embraced by clutch fingers capable of sliding it longitudinally 
on a feather key in the shaft. When the friction wheels are so 
situated that their acting pitch circles are of the same diameter, 
the horizontal wheel runs the same speed as the spindle, which is 
driven by mitre wheels, and consequently has no tend~ncy either 
to raise or lower it; but when the vertical wheel is shif: nearer 
the spindle, the wu ood wheel overruns the screw, and feeds it down, 
and when it is fted further from the centre, the spindle screws 
itself up through the disc. (May 13, 1880). 
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2930. Precipitating Solid Constituents of 
Sewage to Secure their Fertilising Properties: 
J. Imray, London. (La Société Anonymedes Produits Chim 
du sud-Quest, Paris.) [2d.)—The sewage is first desulphurated by 
adding from two to three thousandth parte of sulphate of zinc. 
Saponification of the fatty ingredients, accompanied by rapid pre- 
cipitatiun of the solids, is then effected by adding from five to 
twenty thousandth parts of slaked lime. The reagents in this 
process are cheap, but are too energetic in their action on the 
organic ingredients. A better manure is produced by the simul- 
taneous desulphuration and action on the fatty and viscid matters 
by addition of a cheap metallic chloride, Otherwise sulphate of 
zinc may be first added. and then a solution of salt of aluminium, 
preferably crude sulphate, in the proportion of aout five thou- 
sandths after complete desulphuration, (July 16, 1880). 


2963. Treating Gas Liquor to Produce Am- 
monium Sulphate: J. Imray, London. (C. 4. de ia 
Martelligre, Paris). (2d.)—Consists in producing jum sul- 
phate from gas liquor in a similar manner to that described in 
Specification 4358 of 1878, for recovering ammonia therefrom, The 
liquor may be treated with sulphate of iron, but it is preferred to 
use a cheaper re-agent as follows: A net sack containing sulphate 
of alumina is immersed in gas liquor in a precipitating vessel; the 
reaction between the ammoniacal salts and. the sulphate of 
ammonia produces ammonium sulphate, which remgins in solu- 
tion, and precipitate of hydrate of alumina, which settles. After 
several hours the liquid is run off and concentra ted, the product 
being ammonium sulphate. (July 19, 1880). 


2964. Apparates for Distilling Ammoniacal 
Liquor: J. ray,London. (C. A4.de /a Martellitre, Paris), 
(6d, 3 Figs.]—The apparatus is constructed to avoid the use of coils 
and similar narrow passages, and for the treatment of the liquor 
in thin layers and under partial vacuam, so as to disengage the 
ammonia and its salts at a temperature below that of boiling 
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water. A, A', A® are vessels at different levels, communicating as 
shown and provided with stop-cocks a,a', and a*, In the two 
higher vesse's are partitions S, S'. with horizontal bases, and 
reaching nearly to the bottoms of the vessels. B is a rectangular 
condensing tank, in which is a flattened tube C, communicating at 
one end with A by the passage L, and having an outlet pipe H, in 
which is a check valve h opening outwards. K is a rectangular 
vessel, divided by longitudinal) partitions into compsrtments each 
containing a vessel of thin plate, these vessels communicating with 
each other alternately by pipes near their opposite ends. The 
spent liquor from D flows through M along the compartments of 
R, while the fresh liquor descending by pipe 7 from tank B, where 
it bas been heated to about 85 deg. Fahr. by condensation of the 
vapour in C, flows in the opposite direction in the vessels of thin 

late above described, where it becomes further heated by con- 

juction from the spent liquor to about 185 deg. Fahr. It then 
Tises by a pipe to a tank, from whence it flows into vesse] A, which 
is kept at 190deg. Fahr. Vapours generated in A! entering the 
vessel A, under its partition 8, cause movements of the liquid con- 
tents as they through them, the aqueous portions of the 


vapours bec condensed while the ammoniacal portions rise 








by the passage L to the tube O, the condensation 
a um, which is maintained by the check 
valve 4. In the vessel A‘ the temperature is 212 deg., so that all 
pi berated from the liquor before it 
passes into A*, A2 has @ valve for the ion of lime, anda 
rake N for its removal, and in it the last traces of ammonia are 
hen ry yey bsidence, rae Fh - BR 4 ? 
whence it , after su ents oO! 
R. In a vessel F is collected the condensed liquid from the con. 
denser O, while the ary ammoniacal gas passes by a pipe I to the 
acid vessels. From F the liquid passes into another vessel 
which is kept hot by conduction from A®, and a further quantity 
of ammonia liberated from the liquid by @ pipe J to the acid 
vessels, the liquid itself flowing into A'. The specification further 


describes a pler form of apparatus for use in gas works, 
(uly 19, 1880). 

3 Ships, &c.: P. M. Justice, Lon- 
don. (C. G. , He , Sweden.) [6d. ti on ty 
inventor claims inter alia const “a ship or vessel ha the 


upper of the ordinary form, or nearly so, from the load 
water line upwards, and the lower immersed part or portion 
thereof so constructed that the depth or height between the top and 
bottom sides of its transverse sections diminish as the sections 
approach the ends of the vessel where the top and bottom sides 
meet in a sharp edge forming below the surface of the water a 








Fig. 4. 









horizontal cut-water and stern, which mm | the vessel's progress 
divide the water horizontally when the v is w t.” As will 
be seen from the drawings, the acting hull is ly submerged, 
and is somewhat of a turbot shape, and the deck portion is built 
upon it with very fine entrance lines and run, The hull ma 
made either chisel-pointed or sharp-pointed. The right-hand half 
of Fig. 2 represents the forward sections, and left-hand half the aft 
sections (July 27, 1880). 


3250. To Boats: D. H. Brandon, Paris. 
(B, Berkley Hotchkiss, Paris.) (6d. 10 Figs]—The ay mpm o 
refer to a method of raising and the torpedo t so that 
under ordinary circumstances it may float on the surface of the 


water, but on approaching an enemy it may be sunk about 3 ft. 
below the surface of the water. The boat is made of circular or 
elliptic cross section, which by means of movable floats of cork or 
other /ight material can be sunk sufficiently deep under the water 
to be protected from the enemy's fire, and which, excepting some 
essential parts. such as pilot-house, chimney, and air pipe, presents 
abovethe water only the floats which are not destructible by pro- 
jectiles. The main body 1 of the boat carries on its two sides the 
movable floats 22 which are connected by hinges 3 running the 
entire length. The floats can be turned by suitable m 
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within the boat. When the floats are depressed the boat swims on 
the surface, but when they are turned upwards the main body of 
the boat sinks below the surface of the water to the position shown 
in Fig. 2. The boat is adapted for fish torpedoes. One torpedo is 

laced in a discharge tube 5 in the bow of the boat, which tube 
qs closed by closing devices 6 and 7 controllable from the interior 
of the boat. Reserve 8 8 are kept in the bottom: 9 is the 
tower for the officer, 10 the wheel for steering. The tight spaces 
17 and 18 contain compressed air to give the necessary draught to 
the boilers. The chamber 19 can be filled with water when it is 
desired to sink below the surface of the sea. The floats are moved 
and held in position by rods 20 which pass through Pern eae) 
draw-rods 21, with nuts 22, horizonta] shafts 24, and handwheel 25. 
(August 9, 1880). 


3436. Fluid Meters: W. P. Lake, London. (J... 
Shedd, Providence, R.I.,US.A.) (6d. 10 Figs.}—Relates to the com- 
bination with a meter case of suitable revolving elliptical pistons or 
plungers in constant direct connexion by means of teeth formed 
on their peripheries, each of the said pistons or plungers in turn 
acting as a plunger,and as a diaphi during one revolution. 
As seen in the illustration the two revolving toothed pi-tons are of 





such dimensions as to make a fairly tight joint with one another 
and with the ends of the Case, 60 the 
only escape towards OC by rotating the pistons which are connec 


be | of a river, which rendered 


.| were chiefi, 


to a counting mechanism, The specification further describes a 
mneter ta which the pistons run loose on studs, and a method of 
setting out the peculiarly shaped teeth. (August 24, 1880), 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 
Bedford-street, Strand, 





CEYLON RAILWAYS. 

Ar the meeting of the Institution of Civil Engineers, 
held on Tuesday the 23rd ult., the second paper read was 
on the “‘ Ceylon Government Railways,” + Mr. J. 
Mosse, M. Inst. C.E. 

In 1847 a com was formed for the construction of a 
railway from Colombo to Kandy. In 1857 a concession by 
the Government to the company was ratified, and a resident 

i in lon was A pee yey In consequence of 

i in estimated cost of the line, towards the 
close of 1861 the contract between the company and the 
Government was dissolved. At that date the expenditure 
had reached 368,2751., of which the land, works, and stores 
handed over were of the estimated value of 125,000/. In 
February, 1863, a contract was entered into by the Govern- 
ment for the construction of the railway from Colombo to 
Kandy, it was opened for traffic in August, 1867. 
From Colombo to Rambakkana, a distance of 524 miles, 
the line passed through a country with ients not 
exceeding 1 in 100, and curves of not less t 20 chains 
radius. The Kadugannawa incline, a continuous gradient 
of 1 in 45, commenced at 524 miles from Colombo, and 
extended for 12 miles, the rise being 1408ft. Kadugannawa 
station, the summit of this part of the line, was 1618 ft. 
above the sea. The incline was carried along the side of a 
precipitous range of mountains, involving ten tunnels, with 
a large quantity of rock ewer)’ the entire length being a 
succession of reverse curves of 10 chains radius, varying in 
direction every few hundred yarvs. The iron rails originally 
laid on the incline ey wore out, and within three years 
they were replaced by steel rails. For the 10 miles from 

ugannawa to Kandy the line chiefly followed the valley 
the use of curves of 
10 chains radius, although the works are not of a heavy 


character. A branch 17 miles long, leaving Peradeniya 
at 704 miles from Colombo, passed through mpola, and 
terminated at Nawalapitiya at a level of 1913 ft. above the 


sea. The ruling curve was 10 chains radius, and the 
maximum gradient from Peradeniya to Gampola, 7$ miles, 
was lin 70; between Gampola and Nawalapitiya it was 
lin 50 for a continuous length of 2 miles. This branch 
was — for traffic in December, 1874. The railway 
from Colombo towards Galle was opened to Moratuwa in 
March, 1877, and to Panadure in September of that year. 
It was subsequently extended to Kalutara, 26 miles from 
Colombo, in September, 1879. Following the seashore, this 
railway was chiefly a surface line. The Panadure bridge 
had 10 spans of lattice girders, each 60ft. in the clear ; 
each pier consisted of two cast-iron cylinders, 5ft. in 
diameter, filled with concrete. The Kalutara bridge was 
the longest structure in the colony. There were 12 spans 
of lattice girders 100 ft. in the clear, in two groups of six, 
se) ted 0 island in the middle of the river, upon 
which an em ent was raised. ‘There were four brick 
abutments and ten piers, each pier being formed of two 
cast-iron cylinders, 6ft. in diameter, shipped in segments 
of three to the circle and 6ft. in height. The ironwork 
consisted of single lattice girders, having a flooring of cor- 

iron, on which was laid cement concrete. The 
cylinders were weighted in the usual manner, and when 
sunk to the rock they were fitted to the bedplates with 
cement concrete. The solid rock was reached at from 
50 ft. to 70 ft. below the ordinary water level. One of the 
abutments was on rock ; the other three were founded on 
piles. The abutments were built of brickwork in cement, 
and were encased by sheet piling, and cement concrete was 
rammed between the brickwork and piling. This bridge 
was opened in August, 1877, for the turnpike road traiiic 
from Colombo to 3 provision was included for. the 
single line of rails now laid in the middle of it. The total 
length of the Kalutara bridge, with about 450 ft. of embank- 
ment on the island, was 1800 ft. 

Throughout the system only a single line of way was laid, 
the gauge being 5ft. Gin. Flange rails, weighing 72 lb. 
per yard and 21 ft. in h, were employed. At first these 
were of iron, but steel were used for renewals. The 
sleepers were on an a& 2ft. 7hin. apart; and the 
of creosoted Baltic fir. The traffic on the rail- 
way from Colombo to Kalutara was of a lighter descri 
tion: than on the other lines, and the rails were 60 1b. to the 


yard. 
The best ordi oats engine on the Kadugannawa 
incline had insi vpn A ers 16 in. in}diameter with a stroke 
of 22 in.; the total heating surface was 1009 square feet. 
The driving wheels were 5 ft. in diameter; the length of 
the wheel was 8ft. The centre of a four-wheeled 
bogie, of which the wheels were 3ft. in diameter, was 
placed under the centre of the smokebox, and was fitted 
with lateral movement. The weight of the engine in steam 
was 35 tons. In the bank engines, exclusively employed in 
working at slow speed the Kadugannawa incline, the driv- 
ing wheels were 4 ft. 5 in. in diameter ; the length of the 
fixed wheel base was9 ft. 6 in. ; the outside cylinders were 
17 in, in diameter, with a stroke of 26 in., and the total 
heating surface was 1342 square feet. The weight of the 
engine available for adhesion was 32} tons. All the loco- 
motives had steel tyres. Wood was largely used as fuel, 
and 10 cubic yards of wood were found to be equivalent to 
1 ton of coal. Working at their full power, the bank 





t the water entering at B can | 1 E 
ted ' method of working the Kadugannawa incline was described. 


ines consumed 1 cwt. of coal per mile, and evaporated 
460 gallons of water in the ascent of 12 miles. The 
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Both passenger and goods trains, whether on the ascent 
or descent, oe limited to a speed of 12 miles per ad 
On the main line between Colombo and Kandy for the ten | 
ears ending 1878, the average annual receipts had been 
304,370. ; the expenditure, 71,1721. ; showing a net profit 
of 133,2481. The percentage of net profits to capi 
been 8.76. The ave of working expenses for the three 
years 1876, 1877, and 1878 were, percentage of receipts 32.1, 
cost per mile open 10681., cost per train mile 4s. 4d. 
Similar statistics respecting the Nawalapitiya branch 
showed, on an av of six years, receipts 25,2321., 
working expenses 12,7541, leaving a net profit of 12,4781. 
annum, the percentage of profit to capital being 6.62. 
The average of the working expenses for the three years 
1876, 1877, and 1878, was, percentage of receipts 51.3, cost 
r mile o 10001., cost per train mile 4s. 1d. On the 
alutara ilway, the average profit in 1877-78 on the 
capital expended had been at the rate of 5 per cent. per 
annum. The cost of construction of the Ceylon railways 
was: 
Main line, Colombo £ £ 
to Kandy ... .» 1,580,417 or 21,214 per mile. 
Colombo wharf line 2,481 
Nawalapitiya branch 248,630 or 13,766 99 
Kalutara Hailway pa. 167,448 


Total ... ow 1,998,976 


In 1878 the above lines, after providing out of revenue 
23,4121. for additional accommodation and new works, 
there remained a profit of 160,0261. from the above lines. 
The capital expenditure on the whole of the a portions 
of the Ceylon railways at the end of 1878 bad been 
1,856,1171., and the profit on the working for that year was 
at the rate of 9.1 per cent. 

The second part of the paper was devoted to lines under 
construction. Good though narrow cart roads led from 
Nawalapitiya into the surrounding bill country ; but their 
maintenance was costly, the sow, and the cost of 
curtage varied from 1s. 8d. to 2s. 6d. per ton per mile. In 
1872 the coffee planters petitioned Gevernment that the 
country mi bahosnnmbend iepasabeny from Nawalapitiya, 
and throne Dimbula and Haputale to Badulla, the centre 
of the Uva district. This was acceded to, and the line was 
now in progress. The line was 95 miles long. It rose from 
1913 ft. above sea level at Nawalapitiya to 4304 at the 
summit. The maximum gradient allowed, 1 in _- 
yailed for 58 miles ; and curves of from 6 to 7 chai us 
for 50 per cent. of the length. A contract had been entered 
into for the construction of the railway from Nawa- 
lapitiya to Nanu for 619,9081., or 15,0011. per mile. 
This was exclusive of permanent way ials, ironwork 
for bridges, telegraph, and rolling stock. 











FOREIGN AND COLONIAL NOTES. 

Baltimore and Ohio Railroad. —The Baltimore and 
Ohio Railroad Company are rapidly building a second 
track between Washington and Baltimore to accommodate 
the increasing passenger travel between these points. 
Work is going on at present night and day. 


Railways in Sicily.—A line from Messina to Palermo is 
on the point of completion. This important and expensive 
line has been delayed for twenty years, as the concession 
was granted under the dictatorship of Garibaldi in 1860. 
Palermo will now be reached from Rome by land (with the 
os emg of the short passage of the Straits of Messina) in 

ours. 


Canadian Pacific Railway.—This line has been opened 
west of Winnipeg as far as Portage-la-Prairie, a distance 
of some 70 miles. Present contracts provide for the eom- 
_— of the road for a distance of 100 miles west of 

innipeg this . The settlers on this prairie region, 
embracing in all 200 miles, will thus soon be brought into 
close communication with the general railway system. This 
benefit follows as the result of the alteration of the route 
from that point adopted by the} Mackenzie Government. 
Under their instructions the line was laid out, vid the 
narrows, north of Lake Manitoba. Had this route been 
followed the fine region lying between Winni and 
Birtle Creek would have been left without railway facilities, 
and the road would have been carried through a region 
comparatively worthless. 


The Panama Canal.—A subscription has been ed 
at Paris for share capital required in connexion with the 
= Canal. ‘The amoant asked for is 
12,000, . 


Mining in Austria.—The mines of Austria yielded last 
year the following quantities of lignite, coal, iron ore, 
manganese, and graphite: Lignite, 3,952,967 tons ; coal, 
2,689,302 tons ; iron ore, 314,124 tons ; manganese, 1716 
tons ; and graphite, 5746 tons. 


Canadian Telegraphy.—Mr. J. A. Gisborn, superin- 
tendent of the Canadian Government telegraph lines, has 
returned to Ottawa, after having successfully laid a sub- 
marine cable connecting Anticosti, Magdalene Islands, 
Bird Rocks, and Cape Breton. It is stated that the 
Canadian Government is about to build a line from Sydney 
Mines to Cape North, touching at Lloyd’s Cove and 
Englishtown ; and that St. Paul’s Island will be connected 
by cable. On St. Paul’s Island a semaphore will be placed 
at the north-east end, so thatall vessels passing up or down 
the gu!f will be reported. 


Russian Petroleum.—The Baku district, on the Caspian 





Sea, belonging to Russia, has long been noted for its 








pioien springs. Although the product has been used 
liy, want of transport facilities has rendered the pro- 
duction slow and unremunerative. This will be changed 
by the completion of 300 miles of railway from Baku to 
Tiflis, which are to be opened for traffic in March. The 
line s through the oil district, nnd will carry the 
petroleum to the Black Sea, where there are ample trans- 
port facilities. A new source of wealth will thus be opened 
een, which, according to all accounts, she very much 
needs. 


Belgian Coal.—The production of coal in the province of 
Hainaut in 1870 was 10,196,530 tons. The corresponding 
production in 1879 was 11,448,531 tons. The average 
selling price in 1870 was 9s. per ton; in 1879, 7s. 9d. per 
ton. 


Steel Rails in Holland.—An adjudication has just taken 
place at La Hage for 4000 tons of steel rails. The lowest 
tender was that of the Union Company, of Dortmund. 
Messrs. Bolckow, Vaughan, and Uo. (Limited) and Messrs. 
C. Cammell and Vo. (Limited) tendered, but unsucessfully. 


Western American Coal Mining.—We learn that the 
Oregon Improvement Company, which is wholly distinet 
from the Oregon Railway and Navigation Company, has 
arranged with Mr. J. Roach for two 3000-ton steamers, to 
be employed as colliers on the west coast of the United 
States. ‘he coal deposits proposed to be worked are in 
Washington Territory, and the supply is very large. 





LONDON AsSOCIATION OF FoREMEN ENGINEERS AND 
DRAUGHTSMEN.—At a recent meeting of members of this 
institution, Mr. J. Newton, C.E., presiding, Mr. Meredith 
Jones (treasurer) described his combined buffer draw- 
spring and automatic coupling for railway carriages. 

e purposed also applying the patent to tramcars, which 
he stated would be the means of preventing the great strain 
on horses which there was at present. 


Torrrpo Boats.—It may be recollected that a few 
months ago Messrs. Yarrow and Co., Poplar, built for the 
Russian Government an improved first-class torpedo boat, 
the Batoum, which steamed safely from this country to the 
Black Sea. It was 100 ft. long, bad a 22-knot speed, and 
was fitted with a couple of torpedo guns forward, built 
into the hall, for firing Whitehead torped We under- 
stand that this type of vessel is finding much favour with 
foreign Governments, owing to their good sea-going quali- 
ties, in which respect the old type of torpedo boat was 
found deficient. 1n the vessels of the Batoum class, which 
Messrs. Yarrow and Co. are now building, they have still 
further improved their power of attack by providing them 
with three torpedo guns forward instead of two. 
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NOTE ON TRIAL DATA OF SCREW 
STEAMSHIPS. 
By R. Manse. 
(Concluded from page 453). 

WHEN curves are laid down from trial data 
according to Mr, W. Denny’s graphical method (as 
given by Messrs. Inglis for the Charles Quint) a 
few trial spots and the induction that the curves 
must start from the origin, enables the power and 
revolution curves to be drawn with very approxi- 
mate accuracy ; but there are many cases, where, 
with a considerable number of spots, and an appa- 
rently fair curve, we should still fail to recognise 
many curious variations which do occur, which, 
certainly, are not errors of observation. Even with 
seemingly fair curves, their general resemblance in 
character, when complicated with variation in actual 
magnitude, makes it a very perplexing task to com- 
pare them and grasp their points of difference. 
Only a knowledge of the law of these curves enables 
this to be done definitely ; and the fact that this law 
involves only two coefficients, makes the attainment 
of the general comparative relation, or equation of 
the curve, as it is named, a matter of much simplicity, 
By the equation of the curve, we calculate values 
for points when no observation has been made; 
and, as with very low speeds, where it is impracti- 
cable to make them. It may be of some interest to 
discuss the form of the above curves near the origin, 
as it seems some misconception exists thereanent. 

In the first place, the speed being taken in nau- 
tical miles, very few values exhaust all practical 
speeds, whereas the power involves very large num- 
bers, and to prevent the consequent excessive dis- 
proportion between the breadth and the height of 
the curve, the vertical scale is diminished; making 
it, for example, as in Messrs. Inglis’s figures, one- 
fiftieth of the horizontal ; with the effect, however, 
of making a depressed figure which leaves the 
origin at less than its true angle; and no observa- 
tion values near the origin being at all trustworthy, 
the curve, in this vicinity, is very much a matter of 
the draughtsman’s fancy. 

Having obtained the values of the two coefficients 
a and b from the experiments, subject to the condi- 
tion of no new change of circumstance having taken 
place in _— to a new value V, we calculate the 
value of E by the equation, 

E=bV log.’ aV; 
and further, by a well-known principle of co-ordinate 
geometry, we know, a tangent drawn to any point 
of this curve, will make with the speed axis an 
angle 6, such that, ? 
tan. @=b (1+aV) log. aV; 

and, at the origin, where V=0, this is reduced to 
tan, 6=b. 

In the case of the Charles Quint =7.30, a=.0842 
and the vertical scale one-fiftieth the horizontal ; 
hence, at the origin, tan, 2=.147 .. 6=8 deg. 22 min., 
and we may interpolate the following calculated 
values between the origin and the first observation 


point. 

Assumed Calculated Drawn in Messrs. 

‘ Value Value. Inglis’s Figure, 
V. E. very nearly. 
1.0 8.8 horses. 17 horses. 
3.0 Gig m- » 
6.0 140.1 ,,  — 
7.5 234.3 4, a 


Similarly, for the revolution curve, z=4.01, m=.005, 
and the vertical scale one-tenth the horizontal: 
hence, at theorigin, tan. @=.401.".6=21 deg. 48 min., 
aud by the formula value of the revolutions, 


Assumed Caleulated Drawn in Messrs. 
Value Value Inglis’s Figure, 
V. N. very nearly. 
1.0 4.16 5.00 
3.0 12.50 13.80 
6.0 25.77 27.50 
7.5 32.78 34.00 


_ These curves pass through the origin; but there 
is another closely related curve which does not do so. 
This is the curve of piston pressures defined as fol- 
lows : let P and p denote the mean diagram pressure 
on a square inch of the high and low pressure pistons 
respectively, and r the ratio of the area of these; so 
that, at any instant, the sum of the mean pressures 
upon a pair of cylinders of the diameter d of the high 
pressure cylinder, is exactly the same as the mean 
pressures upon the unequal pistons of the compound 
engine, And, since this is represented by 

2 

a P+rp), 
in regard to the general value of the variable factor 
P+rp) from the foregoing equations of the power 


TRIALS oF H.M.S. “ Jumwna.”’ 





Vessel’s length, 360 ft. Breadth, 49 ft. 1h in. Single four-bladed screw. 
Trials (1) to (3), engines common, three cyli 


ers 77 in. diameter, 4 ft. stroke. 





























































































»» (4)to (6), —,,, +~—s compound, one cylinder 58 in. and two 77 in. diameter, 4 ft. stroke. 
Screw Power. 
Place. Draughts : . . E and N 
Number Time. Mid Area. Diameter. Speed. Natural |Logarithms of diminished 
of Trial. Wind. Displacement a, Revele- Numbers. Numbers. = ies. ¥. 
Plymouth 17,8 forward 21,0 E 4894 3.6897 
31,10 aft 2.5236 
(1) | June 27,1867 | 836 aq. ft. 21,0 Vv 14.66 1.1661 pe 
Wind, 3 6076 tons 1,64 N 66.47 1.8226 : 
As in (1) As in (1) As in’(1) E 2466 3.3920 1 
(2) Do. Do. Do. Vv 11.77 1.0708 : 
8563 
Do. Do. Do. N 53.34 1.7271 
Stokes Bay | 16,7 forward 21,2 E 1507 3.1781 
31,8 aft 2.1627 
(3) | Sept. 6, 1872. 810 32,6 Vv 10.36 1.0154 al 
Wind, 6 5866 4,53 N 35.11" 1.5454 : 
Stokes Bay | 16,9 forward 21,2 E 2903 3.4628 
22,6 aft. 2.3652 
(4) | Oct. 13, 1873 835 27,6 V 12.52 1.0976 Ai 
Wind, 2to 3 6058 4,2} N 49.8 1.6972 
Stokes Bay 17,7 forward 21,2 E 3044 3.4834 
21,6 aft 2.3788 
(5) Oct. 5, 1875 831 25,6 Vv 12.87 1.1096. oe 
Wind, 5 to6 6024 4,1 N 51.50 1.7118 : 
Asin (5) As in (5) As in (5) E 1733 3.2388 
2.2046 
(6) Do. Do. Do. Vv 10.82 1.0342 
.5889 
Do. Do. Do. N 41.99 1.6231 
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and revolution curves, it follows, for an assumed, this reason in Messrs, Puglis’s figure, the ‘ mean 


value of V, we must have 


(P+rp)=f log. (a—m) V. 
Where / is the value of (P+r p), at which, under the 
circumstances of trial, the pistons would begin to 
The logarithms of the value of (P+r p) are 
also ordinates to an inclined straight line named the 
pressure normal; but in this case they end at 
the speed axis, and do not as in the case of the 


move. 


ordinates of the power and revolution normals, 


extend beyond the axis by the value log. V, as is| we may take as the type the value of — 
necessary in order to give the full value of the E 


pressure curve” and ‘indicated thrust” are both 
represented by the same curve, and we have only to 
employ a different scale for reading off the one or 
other. We would labour under a great mistake, 
however, if we suppose that this gives the thrust of 
the shaft, as it would be measured by a dynamo- 
meter, It is only a hypothetical calculation of this 
quantity founded on very inexact assumptions, 
Again, as to the curve of coefficients, of which 
MV? (the 





logarithm of the ordinate of the power and revolution ratio of the product of the immerged mid area and 
curves. The co-eflicient / of the pressure curve and | Cube of the velocity to the gross indicated power). 


normal depends upon the values of the coefficients | This, as has often been e 
of the power and revolution curves and normals, 


and may be easily found to be: 





dsJn 


f= qm b 


lained, is founded on an 
approximate statement of the expenditure of power 
in propelling a vessel, according to the old principle 
of vis viva. 

It may be stated thus: the mass of displaced 
water in the vessel’s motion is supposed propor- 


Where d and s denote the diameter and stroke of tional to the product of the immerged midship 
In the Charles Quint! section and the velocity ; this is the quantity factor : 


the high-pressure cylinder, 
the value of 


(P+r p)=5.42 log.— .0792 V. 


Thus, for example, 
Trial values of V=15.11 


13.42 


/ by this formula is 5.42; also, since! the velocity with which the water is 
a=.0842, and m=,005, it follows from the foregoing, 


9.82 miles 





Value .0792 V= 1.1967 
Log. 5.42= .7340 


1.0629 .7778 
-7340 


-7340 





Log. (P+7r p)=1.9307 
«.(P+r p)=85.23 








1.7969 1.5118 
62.64 32.49 lb. 


In the trials of a given vessel, a multiple of this 
curve has been named “indicated thrust,” and for 


laced being 
supposed proportional to that of the vessel, the 
intensity varying according to the square; the pro- 
duct of quantity and intensity gives us a quantity 
proportional to the work done, whose ratio to the 
— indicated power is the value of the coefficient. 

is forming a curve, as illustrated in Messrs, 
inglis’s figure, we may infer that it is not constant 
but variable. So far from this, however, being an 
indication of one 8 of the Charles Quint being 
more efficient than another, it 4 shows the 
insufficiency of the assumed value of the intensity 
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factor; employ the true value of the intensity 
factor, and one speed gives the same coefficient as 
another. Hence it is, in trials of the same vessel 
under the same circumstances, such a curve as a 
measure of com tive efficiency at the different 
speeds, is meaningless, and any deduction from it 
simply misleading. 

‘To leave this for another instructive example, 
we may refer to the trials on H.M.S. Jumna, as 
given in the Admiralty Tables, arranged and con- 
densed in the Table on preceding page. 

It is assumed the heading of the several columns 
are sufficiently explicit. We may note, in the sixth 
are given the logarithms of the natural numbers in 
the fifth column, and by simply subtracting the 
middle figures of each triad from the figures imme. | 
diately over and under it, we have the seventh | 
column values, which are laid down to scale, as in | 
Fig. 3, by the following successive steps. 

ake a part of the speed axis between the 10 and 
15 miles (it will scanty be seen that it is quite | 
unnecessary to waste space by drawing the figure in | 
full to the origin) and, by scale, lay off along it | 
the six trial values of V, in natural numbers. Draw 
perpendiculars through these, the 10 and 15 mile 
points, and on the former mark off ordinates equal | 
to the power and revolution differences in the 
seventh column. Now, draw the power normal P Q, | 
which, for reasons to be explained, is passed through | 
the two lowest and two highest speed points, but | 
falls under the two mean speed points. 

Then, take the difference between the lengths of | 
the 10 and 15 mile ordinates. By scale this is | 
417, very nearly, one fifth of this, or .0833, is the 
value of the intensity coeflicient a. | 

Again, from 2.1362, the value of the ordinate to 
the power normal at speed 10, subtract .833, the | 
value of the intensity factor, and the remainder 
1.3020 being the value of the logarithm of 20.05, this 
latter number is the value of the initial or quantity 
coefficient 4, whence the equation of the power 
curve of { 

H.M.S. Jumna, E=20.05 V log.” *.0833 V. Oo 
Next, draw RS, a revolution normal, and treating 
its ordinates in exactly the same way, we get the 
equation of its corresponding revolution curve : 


=2.773 V log. "0138 V. 


Now, it is reasonable to suppose, in this vessel, 
where screws of extremely varied pitches have been 






































tried, one revolution normal, implying no change in ie —_ 

ames tela ee on og Boge fe a In which, H (helix) denotes the pitch of the screw H.M.S. “ Jumna.”’ 

O7 ft. 6 in and 95 ft. 6 ina screws, In som, | i feet; and calculating the values of E and N for | 

wienthe Sexnain toe 8 fees Se ame ee ay athe the various trial speeds by these formulas, we | % | & | E | pr | ™ | N- | pie 
pitch of the | obtain the following Table: | ‘Trial.| Speed. Formula) Trial. |ferences| Formula} Trial. ferences 














screw ; and itis not difficult to find, that it influences : : rm i 
the value of this el t, ji - . - Here we see in trials (1), (3), and (5), that is to ; ed 
is element, in the inverse ratio of the say, at highest speed and least t poe average speed | ° Hy ; SS ae at) Se 1 Se Size 


be . « . 
cube root of the pitch; and the foregoing formula, to and pitch, and lowest speed and greatest pitch, the | (3) | 10.36 | 1515 | 1507| + 8| 35.87 | 35.11) + .26 




















movt this case, takes the form : formula values agree perfectly with the observed | (4) =e) Ee tae! ssl ae 
H.M.S. Jumna, N=7533 y log.—" .0138 V, values of the power and revolutions ; the power for(6) ‘e nae | oreo | ism) 2 8 | ones | cues +135 
H! also agrees, whilst that for (4) differs considerably, | 
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and referring to Fig. 3 it is seen to fall above the 
power normal by a small amount. The revolution 
spot for (4) is also seen to lie on the normal agreeing 
with a 25 ft. 6 in. pitch screw, which is not con- 
sistent with the fact that in this experiment the pitch 
is 27 ft.6 in. Either by an error of observation the 
revolutions have been overstated, or there has been 
some change in circumstances equivalent to a reduc- 
tion in the pitch. Obviously, if the revolution spot 
ought to be lower, the power spot would follow it in 
sympathy, and from this, and the concurrent testi- 
mony of four out of the six experiments, the normal 
value of the power spot has a far greater proba- 
bility of being correct than the observed abnormal 
one. 

Similarly, the power spot of (2) is as much above 
the normal as thé tevelanion 8 ? is above the pro- 
portional normal for the 21 ft, pitch screw. ‘The 
differences, in this case, are too t to be ascribed 
toerror of observation. Like the trial (4) of the 
, this is very probably a case of the intrusion of 








Fug. 4. 
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one of the values from the related conjugate curve 
which we find presented by sister vessels, or even 
by the same vessel when circumstances, neither 
clearly understood nor defined, seem to cause sudden 
changes from the one to the other. 

The remarkable idference from the power normal 
of the Jumna is the apparently total absence of any 
effect due to the various propellers, or change of the 
engines from common to compound, A coarser 
pitched screw gives fewer revolutions ; butin respect 
to the power for a given speed, this is practically 
the same with all ! 

Another illustration of the nature of and marked 
difference in results presented by practically similar 
vessels may be drawn from the Admiralty trials of 
the Euryalus and Bacchante, In the following 
Tables are given the various elements and trial data 
directly affecting the question; and, together with 
these, the figures and logarithmic differences neces- 
sary for drawing the power and revolution normals, 
as laid down in Fig. 4, page 533. 














H.M.S. “‘ Evryatvs.”’ 

















Stokes Bay... July 5, 1878... Wind4to5 Sea smooth. 
Ship’s length ... 280ft. ... ... Beam... 45 ft. 6 ia. 
Drght. for., 21ft. Aft, 23ft.6in. Mid a., 802 Displ. 4223. 
Cylinders ... ... one73in. ... two 924in, 4ft. stroke. 
Screw, two blades Dia., 20 ft.6in. Pitch, 24’3” 4 ft. 2 in. long. 
Trial. Data. |Natural Nos.| Logs. of Do. | Differences. 
E 5109 3.7083 
2.5405 
(3) V 14.72 1.1678 
6864 
N 71.49 1.8542 
E 3468 3.5401 
2.4207 
(4) V 13.16 1.1194 
6776 
N 62.65 1.7970 
E 1805 8.2565 ‘ 
2.2231 
(5) V 10.80 1.0334 
6613 
N 49.51 1.6947 














H.M.S. * BaccHanrs.”’ 
Stckes Bay ... ... July 30, 1879 Wind 1 to2 Sea smooth 
Ship’s length... ... 280ft.... ... Beam.. ... 45 ft. Gin. 
Draught, for., 21ft. Aft, 23 ft.4in. Mid a., 785 Disp. 4126. 

















Cylinders ... ... one 73in. ... two 9275 in. 4ft. stroke. 
Screw, two blades... Dia., 20ft10in Pth. 22’11}” 4ft. 7}in1. 
Trial. Data. |Natural Nos.| Logs. of Do.| Differences. 

E 5416 3.7337 
2.5559 

@ v 15.06 1.1778 
-7031 

\N 76.02 1.8809 

E 3571 8.5528 
2.4183 

(3) Vv 13.63 1.1345 
6874 

N 66.36 1.8219 

E 1927 3.2849 
2.2171 

(4) V 11.69 1.0678 
6656 

N 54.13 1.7384 














It will be found that the various normals pass 
through the observation spots with almost perfect 
accuracy, and proceeding in exactly the same way 
as with former examples, we obtain the following 
equations : 
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Euryalas, E=22.30 V log-~ 1.081 V. 
Bacchante, E=11.03 V log. —*.1005 V. 


Enuryalas, N= 3.913 V log.—'.0064 V. 
Bacchante, N= 3.446 V log.—'.011 V. 

Comparing the two first equations, or looking at 
the power normals Fig. 4, it will be seen when V= 
15.68, both equations give the same value 6512, the 
indicated power which would be required for this 
speed by both vessels; but at 10 knots the Euryalus 
requires 1440 indicated, while the Bacchante would 
only require 1116! No doubt there are slight dif- 
ferences in draught, trim, pitch of screw, and weather, 
but in the Jumna these were as much or even more 
varied, without producing any noticeable effect 
upon the power normal. The conjugate solution 
indicates two distinct ways in which currents in the 
water displaced by the vessel’s motion influence the 
action of the propeller; with similar vessels, it is 
a question of circumstances as to which of them 
will predominate, and in a series of experiments 
it is quite ible to have one or more values of the 
one mixed up with values from the other. 

In the very interesting case of the trial of Messrs, 
Yarrow and Co.’s torpedo vessel, discussed in ENGI- 
NEERING (November 28, 1879), we had an instance 
of this — taking place about the middle of the 
series ; one-half of the experiments falling on one 
curve, and the remaining half upon a quite different 
one; also, the remarkable fact that the coefficient * 
of the pressure curve for the higher speeds, had 
2.414 times the value it had at the lower speeds. 

In the above case, on comparing the ratio of the 
coefficient 4 and # in the two pairs of equations, it 
follows from the foregoing general value, 

_ £21010) 5 

( as Jn 

that in the Euryalus, /, has 1.78 times the value which 
obtains in the case of the Bacchante. 

In concluding this note an explanation is offered 
on a subject which is found confusing. In letters 
in ENGINEERING (15th and 22nd of October, 1880), 
is given some values of the intensity coefficient a, 
and corresponding calculated values of a coefficient 


4 
C such that LVM 





, is equal to the initial or quantity 


coefficient b of my formula. As explained, the 
numerator of this fraction is a practical approxima- 
tion to the proportion of power expended, due to 
the absolute dimensions of the hull, and C a coefli- 
cient involving several variable elements, but con- 
stant for a particular set of circumstances, so long 
as these do not vary. 

These C coefficients are comparable with each 
other, as a measure of the efliciency, provided the 
intensity coefficients in the several vessels have the 
rame value, which is very seldom ; and to get com- 
parable values, it is necessary to condescend upon 
some special value of the speed, and we can then 
transfer the effect of the variations of a from an 
assumed standard, to new values of C, which are 
then comparable, in respect to the special speed for 
which they have been calculated, Thus, in the 
following Table : 























Actual Valacs. Assumed particular Value. 
a= 0707. 

Values of Coefficient C. 

Vessel. = . Ss 8 3 

Be) es) ii u | 4 

ge oT -| - - a 

be be 

asif5| & | & | & 
Irien. ... -0707 | 120.4} 120.4 120.4 | 120.4 
Trisiy, ... ...| 0750 | 157.1} 142.3 | 137.7 | 135.4 
Shah ... e| 0792 | 145.7) 119:8 112.3 | 108.7 
Euryalus -0810 | 115.2 90.9 84.0 | 80.7 
Jumna ...| 0833 | 162.7} 121.7 | 110.5 | 105.3 
Charles Quint | .0842 | 294.1| 215.5 194.3 | 184.6 

Comns... .»| 0920 | 152.3 93.3 79.2 | P 
Bacchante...| .1005 | 231.4) 116.5 92.7 82.7 

Firebrand ...| .1380 388.9 82.6 | P P 

} 








In explanation, the actual value, columns a and 
C, are followed by three calculated values of C, for 
the 10, 13$, and 15 knots; a being taken as 


.0707, the actual value for Iris, ; and, hence, the 
efficiency coefficient for this vessel does not vary. 
For the other vessels, the actual values of C are 
divided by the number having its logarithm the 








difference between the actual and assumed values of 
a, so: by the assumed speed. Thus, for 
column V=10, the difference between a for the 
Firebrand and .0707 is .0673, which multiplied by 
10, the number corresponding to this by the Tables 
is 4.71, and the general value 388.9 divided by this 
gives 82.6 as the efficiency coefficient for this vessel, 
which compares with all the other coefficients in 
this 10 knot column. Again, for column V=15, 
the Bacchante value of a, .1005 less .0707, multi- 
plied by 15, gives .4470; the number corresponding 


to which by the Tables is 2.8. The general value of | M 


C, 231.4, divided by 2.8, in like manner gives 82.7 
as the efficiency coefficient which compares with all 
the figures in the 15 knot column. 
The reason of this process may be traced from the 
consideration ; in effect, having assumed V—15, then, 
log.~? .1005 V=log.—" .0707 V. 
% 82.7 
That is to say, having made an arbitrary change on 
the intensity coefficient, we make a change on the 
quantity coefficient, so that their ratio is unaltered 
from that of the actual values. 





THE SMITHFIELD CLUB SHOW. 


Tue Smithfield Club Show, held during the cur- 
rent week at the Agricultural Hall, is certainly not 
one marked by any startling novelty in agricultural 
machinery. As far as the number of machinery 
exhibits is concerned the Show is a good one, and 
there is certainly not any falling off in quality; on 
the con , our agricultural engineers show every 
year a steady advance in both design and workman- 
ship, but such novelties as are present are almost 
without exception novelties of detail only. Under 
these circumstances our notice of the Show will 
necessarily be more bricf than usual. 

As far as engines are concerned the most notable 
feature in the present Show {is the progress that is 
being made in the introduction of the compound 
system. Three compound engines are exhibited— 
namely, one of the ‘ Yorkshire” semi-fixed engines 
by Messrs. J. Fowler and Co., of Leeds, a com- 
pound portable by Messrs. Garrett aud Sons, of 
Leiston, and another compound portable by 
Messrs. Marshall, Sons, and Co., of Gainsborough. 
The ‘ Yorkshire” engine has already been illus- 
trated in our pages, and all we need say of the 
example exhibited is that it fully bears out Messrs. 
Fowler’s reputation for good workmanship, while the 
experience} which has been gained ‘of the working 
of this type of engine in practice has been of 
the most satisfactory kind. Messrs. Garrett and 
Sons’ engine is similar in general design and dimen- 
sions to that which they exhibited at the Carlisle 
Show of the Royal Agricultural Society, and which 
we illustrated at the time (vide page 44 ante). It 
is of the intermediate receiver type, with cranks 
at right angles, and the cylinders, which are not 
steam jacketted, are respectively 7} in. and 114 in. 
in diameter, the stroke in both cases being 1° in. 
The engine is rated by its makers asa 10-horse. 
The steam pressure used is 100 1b. per square inch, 
and we are informed by Messrs. Garrett that during 
a series of recent trials on the brake the engine 
worked with as low a consumption as 22.8 lb. of 
water per brake horse power per hour, the load 
on the brake being at the time equal to 29-horse 
power, and the engine making 178 revolutions per 
minute, This trial lasted 2 hours 4 minutes, and the 
consumption of Llangennech coal was at the rate of 
3.17 lb. per horse power per hour, the evaporation 
being 7.2 lb. of water per pound of coal, from a tem- 
perature of 110 deg. ‘This is a very excellent perfor- 
mance as far as the consumption of water is concerned 
but the evaporative duty of the boiler is open to 
improvement, The engine has the valve chests on 
the outer side of the cylinders, and the slide valves 
are of the Trick pattern, giving a double-ported 
admission to the steam. For facilitating the start- 
ing of the engine, Messrs. Garrett have introduced 
the arrangement of ‘ valve, of which we give illus- 
trations on page 539. ‘The engravings show the valve 
in three positions, and render the whole arrangement 
so clear that little explanation will be required. It 
will be seen that when in its extreme position to the 
right (Fig. 1), the valve admits steam to the high-pres- 
sure cylinder, and places the exhaust of that cylinder 
in connexion with the valve chest of the low-pressure 
cylinder. In its mid-position (see Fig. 2) the valve 
partly throttles the steam admission to the high- 
pressure cylinder, but at the same time allows live 








steam to pass to the low-pressure cylinder, while the 
exhaust of the high-pressure cylinder in place of 
passing to the low-pressure valve chest passes to 
the low-pressure exhaust. In the extreme left-hand 
position (see Fig. 3) the valve shuts off steam 
from both cylinders. The engine is also fitted with 
Graham’s spark arrester, which has been somewhat 
modified in detail since we last noticed it. The 
engraving on page 539 shows the arrangement as it is 
now carried out. 

The compound portable exhibited by Messrs. 
arshall, Sons, and Co. (which we illustrate on 
pages 538 and 539), is one rated by them as a 
14-horse, and it is a high-class engine in every 
respect. It is of the intermediate receiver type 
with cranks at right angles, The cylinders are 6} in. 
and l0}in. in diameter respectively, while the 
stroke is 14in. The cylinders are both thoroughly 
steam-jacketted, and the high-pressure cylinder is 
fitted with a cut-off slide automatically controlled 
by the governor. For starting under a full loada 
small auxiliary stop valve is provided, by means 
of which steam can be admitted direct to the low- 
pressure cylinder, this valve being, of course, closed 
after a start has been made. ‘The boiler is made 
for a working pressure of 1201b. per square inch, 
and is of ample size, while the exhaust nozzle is 
kept low in the smokebox as in locomotive 
practice. As will be seen from our engravings 
on page 538, the engine is provided with the 
arrangement of plummer blocks sliding on the 
crankshaft brackets, which Messrs, Marshall have 
now long adopted for their larger engines, the 
plummer blocks being connected to the oiahin by 
stiff tie-rods which serve also to support the motion 
plate. The crosshead guides are cast in one with 
the front cylinder cover and are bored. The bear- 
ing surfaces are large throughout, and the engine is 
a thoroughly substantial job. We understand that 
Messrs. Marshall intend to carry out a series of 
trials of this type of engine working under 
different conditions, and we hope in due time to be 
able to lay the results before our readers, 

Apart from the compound engines above noticed, 
there is but comparatively little to be said respecting 
the engines exhibited. Steam ploughing engines of 
their well-known standard type and good finish, 
are shown by Messrs, J. Fowler and Co., and 
Messrs. Aveling and Porter (Messrs. Fowler's 
engines have all steel boilers by-the-by), while 
Messrs. C. Burrell and Sons show one of Everitt’s 
‘** Universal” engines, similar to that which they 
exhibited at Carlisle, and Messrs. J. and F. Howard 
and Mr, Savage are represented by engines of the 
types which they have respectively adopted for 
some time past. In traction engines there is but 
little new. Messrs. Fowler and Messrs. Aveling 
and Porter adhere to their standard types, but we 
notice that they have changed their system of 
rating, the size of engine corresponding to a given 
nominal horse power being reduced. It is undoubt- 
edly a fact that for a considerable time past the 
rating of traction engines has required revision. 
With the high pressures of steam which such engines 
carry, and the ample boiler power given by the 
best makers, these engines have been capable of 
developing an actual power out of all proportion 
to that of ordinary portables rated at the same 
nominal horse power. For this reason a change 
was needed; but it would, we think, have been 
a if the amount of the change could have 

een generally agreed to amongst the leading firms, 
the more so as the manufacture of the so-called 
‘agricultural locomotives” is every day spreading 
amongst the makers of portables. As the matter 
now stands, with the discrepancy between the prac- 
tice of Messrs. Fowler and Messrs, Aveling and 
Porter on the one hand, and that of the remaining 
makers on the other, the term, “nominal horse 
power” as applied to traction engines becomes 
more ambiguous than ever. 

Returning, however, to a consideration of the 
traction engines exhibited, there are several points 
of detail to be mentioned. Thus Messrs. Clayton 
and Shuttleworth show an 8-horse traction engine 
in which they have extended the piston rod through 
the front cylinder cover; while Messrs. Burreil 
exhibit a 6-horse traction engine which is of a new 
pattern, although embodying the general features 
of their standard type. All the details of this 
engine are exceedingly neat and well worked out. 
We notice that Messrs, Burrell, like Messrs. Aveling 
and Porter, have now abolished all screw joints and 
running couplings from their feed pipes and now 
provide flanged joints, a decided improvement, 
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Messrs. Burrell’s engine is also provided with a 
drawbar fitted with india-rubber draw springs, and 
the sides of this drawbar are ae so as to form 
a guide for the connexion in coupling up so that the 
pin may be put in without difficulty, The keys— 
of which there are four—on the crankshaft are 
worked up out of the solid and well case-hardened, 
this making an exceedingly good job. The gear 
is all of steel. Messrs. W. and S, Eddington, of 
Chelmsford, show a traction engine in which 
the cylinder instead of being fixed to the boiler 
as usual is mounted between wrought-iron frames 
which connect it to the crankshaft plummer blocks. 
The boiler is provided with a large dome, which is 
connected to the cylinder by an external steam 
pipe, a stuffing-box being provided in this pipe to 
allow for expansion and contraction. Some of 
the details of this engine decidedly want revi- 
sion. Messrs, Ransomes, Sims, and. Head show 
one of their neat 6-horse traction engines, in 
which they have made several minor improve- 
ments in detail, while Messrs. Ruston, Proctor, 
and Co. also show a 6-horse traction engine 
in which they have employed a revolving coun- 
tershaft mounted on adjustable bearings instead 
of the fixed countershaft with the gear running on 
it which they formerly used in engines of a similar 
type. The compensating gear is also designed so 
that it is very neatly boxed in and the locking gear 
is improved in detail. The engine is exceedingly 
well finished. The 7-horse traction engine exhi- 
bited by Messrs. Marshall, Sons, and Co., of Gains. 
borough, is also marked by several improvements 
of detail. Thus we notice that bo crosshead 
guides cast in one with the front cylinder cover have 
been adopted, these guides being supported by a 
casting which forms a combination of valve spindle 
guide, governor standard, and bracket for revers- 
ing shaft. The whole engine is of very substantial 
proportions and good workmanship, and the details 
are conveniently arranged. Messrs. Robey and Co. 
show a traction engine of the type which they exhi- 
bited at Carlisle, in which the countershaft and 
axle bearings are carried on the tender side plates, 
these being made stiffer than usual and donael 
outwards for attachment to the similarly flanged 
side plates fixed to the firebox casing. The two 
plummer blocks for the crankshaft are made in one 
casting, which extends from one side plate to the 
other, forming a stay between them. The engine 
is also fitted with a spring drawbar and with 
a very convenient arrangement of winding drum, 
this drum being mounted on the driving axle, 
and provision being made for driving it in either 
direction and at four different speeds. The drum 
can also be readily disconnected for running out 
the rope by hand. Messrs, Hornsby and Sons are 
exhibitors of a traction engine for the first time, 
and the engine they show—a 6-horse—is of a 
very neat pattern. The wheels are 56 ft. 8 in. 
in diameter, and this has enabled the compensating 
gear to be got within the line of the tyre of the 
right-hand driving wheel, the whole gearing being 
compactly arranged so that a narrow engine is 
obtained. Messrs. Hornsby, we are glad to see, are 
using cast-iron eccentric straps, and their guide bars 
are also of cast iron. 

In portable engines, beyond the compound engines 
already dealt with, there are but very few points 
to note. Messrs. Clayton and Shuttleworth, how- 
ever, show a little novelty in their 8-horse portable, 
in the form of a provision for gauging the squareness 
of the crankshaft with the centre line of the engine. 
This arrangement consists of a brass plate, shaped 
— — a a uge, fixed to the inner 
side of each plummer , the position being such 
that the pe se on the cranhabelt rub peewenn the 
horns of the gauge plates. ‘The horns of each 
gauge plate are some half-inch or so wider apart 
than the diameter of the corresponding collar, and 
the plates are so set that when the crankshaft is 
square with the engine the collars adjoining the 
two bearings are equidistant from the correspond- 
ing horns of the gauge plates. The arrangement 
is neatly carried out, Messrs. Davey, Paxman, and 
Co., Messrs. Ransomes, Sims, and Head, Messrs. 
E. R. and F. Turner, Messrs. Ruston, Proctor, and 
Co., the Reading Iron Works Company, Messrs. 
Marshall, Sons, and Co., Messrs. P. and H, P. Gib- 
bons, Messrs. Brown and May, Messrs, Robey 
and Co., Messrs, Wallis and Steevens, Messrs. 
Garrett and Sons, Messrs. Hornsby and Sons, 
Messrs, Tasker and Sons, and Messrs. Barrows and 
Stewart, all exhibit portables of their standard 
types calling for no special notice. 











In the design and construction of the small 
vertical engines of which such vast numbers are now 
made, there has been a steady improvement of late 
years, and some admirable patterns are now made. 
To indicate the extent to which engines of this 
class are now being turned out we may state that 
at the present Show vertical engines are being ex- 
hibited by Messrs. Marshall, Sons, and Co., Messrs, 
Ransomes, Sims, and Head, Messrs. E. R. and F. 
Turner, Messrs. Davey, Paxman, and Co., the 
Reading Iron Works Company, Messrs. Hornsby, 
Messrs. Robey and Co., Messrs, Allchin and Co., 
Messrs. Woods, Long, and Co., Messrs, Barrow 
and Stewart, Messrs. Riches and Watt, Mr. A, 
Dodman, Messrs. Picksley, Sims, and Co., Messrs. 
Nicholson and Son, Mr. E, 8. Hindley, Messrs. B. 
Garrett and Co. (of Maidstone), and Messrs. Jef- 
fery and Blackstone. For the most part the ordi- 
nary cross tube boiler is employed in connexion 
with these engines, but Messrs. Ransomes, Sims, 
and Head, we notice, have taken up the Coch- 
ran boiler (of which they show an example), 
while the Reading Iron Works Company employ 
the ‘‘ nozzle” boiler, Messrs. Robey and Co. use 
Mr. Richardson's tubular boiler, and Messrs. Davey, 
Paxman, and Co. the class of boiler with which their 
name is especially associated. Mr. E. 8. Hindley 
employs a vertical tubular boiler. Messrs. E. R. 
and F, Turner have adopted their ‘‘ Gippeswyk” 
engine to the vertical type, and a very good and 
neat arrangement it makes. With re; to these 
vertical engines it is to be noticed that the vast 
— are now made quite independent of the 
boiler, although mounted on the same bedplate. 
The plan of mounting the cylinders of these engines 
on the boilers is now adopted exclusively by com- 
paratively few makers, notwithstanding the facili- 
ties which this arrangement affords for steam- 
jacketting ; some firms, however, are making both 
types. e have said that there has been a great 
improvement in this class of engines of late years, 
and some of the leading makers—amongst whom we 
must specially mention Messrs, Marshall, Sons, aud 
Co., and Messrs. Ransomes, Sims, and Head, have 
adopted designs and proportions which need fear no 
criticism. Whilst, however, this is the case there 
are, we regret to say, amongst the vertical engines 
at the Smithfield Show many which indicate that 
their makers are decidedly not progressing with the 
times. In the engines of some makers the propor- 
tions of bearing surfaces adopted in different sizes 
bearno sort of relation to each other, while in many 
examples the bearing surfaces provided generally 
are very deficient. This defect is especially notice- 
able in the details of some of the governor gears 
shown. There is also in some quarters a decided 
want of appreciation of the fact that cranked and 
bent rods and connexions do not afford the best 
means of transmitting a strain from one point to 
another. Some of the engines exhibited also are not 
free from grave defects of workmanship for which 
no cheapness can afford an apology. hile refer- 
ring to the question of cost, by the way, we may 
remark that it is curious to note how in some of the 
engines professedly made to meetithe cheapest market, 
money is wasted on badly designed details, these 
details neceasitating costly handwork to finish instead 
of being so — that they can be finished entirely 
7S ae de fixed th literall 

As xed engines there is li y no 
novelty to report. Messrs, Clayton and Shuttle- 
worth, as usual, exhibit a beautifully finished hori- 
zontal engine, a8 do also Messrs. Ruston, Proctor, 
and Co., and Messrs. Marshall, Sons, and Co., but 
these engines are all of standard patterns. Hori- 
zontal engines are also shown by the Reading [ron 
Works Company, Messrs, Robey and Co., Messrs. 
W. Allchin and Sons, Messrs, Davey, Paxman, and 
Co., Messrs, E. R. and F, Turner, Mr. E.S. Hindley, 
and Messrs. Waygood and Co., while Mr. E, S. 
Hindley and Mr. J. D. Pinfold show horizontal 
engines combined with vertical boilers. With few 
exceptions, however, these engines are all of types 
which have been described and illustrated in our 
columns and which it would be tedious to re- 
describe here, Gas nme are exhibited by two 
firms, namely, Messrs. H. 8. Cropper and Co., o 
Nottingham, and Messrs. Waygood and Co., of 
London, the latter firm showing Robson’s gas 
engine, which appears to be specially designed for 
small powers, a “two-man power” engine being, 
we believe, the only size at present made. We 
hope shortly to be able to illustrate this engine. 
That exhibited by Messrs, Cropper and Co. is prac- 
tically a Lenoir engine, but arranged for the mixture 


of gas and air in the cylinder to be exploded by an 


ignited gas jet ins 
original Lenoir engine. 

The collection of agricultural implements at the 
Smithfield Show is probably as large as that of most 
preceding years, but there are fewer novelties to 
place on record than on any previous occasion with 
which we are familiar. Makers appear to have gene- 
rally arrived for the most part at their standard com- 
mercial types, and modifications or alterations are too 
slight to require description, and novelties, becoming 
scarcereach year, are apparently reserved for the more 
important meetingsof the Royal Agricultural Society. 
In noticing the implements and miscellaneous 
exhibits at Smithfield we have not attempted any 
classification, but have noted the features of the 
more important stands, taking them for the most part, 
though not always, in the order of their number. 

Messrs. Clayton and Shuttleworth, of Lincoln, 
exhibit no implements to which any special notice 
need be called ; they have added, it is true, an ordi- 
nary straw elevator to their thrashing machine, for 
the first time at a Smithfield Show, but the arrange- 
meut dates from long ago, and they have also a 
steam chaff-cutting and riddling machine. 

The Bristol Pass Works Company show two of 
Margetson and Hek’s tip wagons, which are raised 
and lowered by means of a handle and axle fixed 
to the fore part of the under frame. ‘I'wo chains 
pass around this axle, one attached to the front of 
the wagon body, and another over pulleys secured 
to the under frame and attached tothe back of the 
cart; causing the shaft to revolve in one direction 
tips, and in the other, rights the wagon, while the 
tailboard is also opened more or less by an adjust- 
able chain fastened to the tailboard and passing 
over say a on the side of the wagon to a fixed 
point in the under frame, The body is held in 
place by a pair of latches which are released before 
the tipping chain is wound up. 

Messrs. J. and F. Howard, of the Britannia 
Works, Bedford, exhibit a fine collection of imple- 
ments, some of which call for a special notice. They 
include a number of their Simplex ploughs, adapted 
for different kinds of work and a variety of soils, but 
ponies no odo ren ga a ao trenching 

ough, especially or market gardening, 
but also suitable for a ae of other purposes; a 
new turnover or one-way plough, a 
for Kent and Somersetshire, and especi adapted 
for working on sewage farms and fesiguted lands; a 

tato raising implement, possessing the novelty of 
eing able to lay the toes on the cleared land, 
upon either side as desired. ‘This is effected by 
mounting two bevel wheels on the main axle, and 
throwing the pinion on the shaft carrying the raising 
forks, into gear with the right or left hand bevel 
wheel as may be desired. There is also a large col- 
lection of these makers’ zigzag iron harrows in 
various sizes, from the lightest to the heaviest 
required, and some examples* of their steel chain 
harrow for grass lands. Messrs. Howard and Co. 
also show their Anglo-American self-acting horse- 
rake, with adjustable steel teeth for raking close, 
or for skimming the surface; and a large oll adtionn 
horse-rake of their ordinary pattern, for heavy 
crops. The Simplex mower, and Simplex automatic 
sheaf delivering reaper, of these makers’ well- 
known type, are well represented, but call for no 
special notice. Their new form of haymaker we 
illustrate on page 542. It is asingle action machine, 
worked by one horse, and weighs only about 5 cwt., 
the draught being very light ; aspecial feature is the 
use of lantern gearing on the travelling wheels, 
adapted from the same makers’ mowers and reapers, 
The danger of choking up, which is generally 
avoided by boxing up the ing, is much reduced 
by this simple arrangement, while the single action 
or back turning of the machine is in many places 
considered sufficient, where the operation of tedding is 
dispensed with; the a is adapted for this 
more simple class of work. Finally, we may mention 
a réaping-knife grinder in which a flywheel is added 
to the shaft.on which an emery wheel is mounted. 

Messrs, G. W. Murray and Co., Banff, make an 

exhibit of their regular manufactures, which are 


of by electricity, as in the 


f | all of good quality and design. They include their 


Victory back delivery reaper with an iron-framed 
reel for bringing the crop to the knives, and deliver- 
ing the sheaves. ‘This reel is provided with change 
wheels, and is driven by a pitched chain, Their 
well-known potato planter is also shown, as well as 
their turnip lifters, serpentine w, and a variety 
of other implements, while the wire straining fence 





brackets and chain pump, which are specialities of 
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CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., ENGINEERS, GAINSBOROUGH. 


(For Description, see Page 536.) 
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this firm, are too well known to require description | roots, chaff, and compounds, as well as for meat 
here, | in cooking on a large scale. A good collection of 
Messsrs. Jeffery ind Blackstone, of the Rutland | mills will be observed, corn-grinding mills of various 
Tron Works, Stamford, make their usual display of | sizes, oil-cake mills, &c., as well as some models of 
chaff-cutters, haymakers, horse-rakes, &c. | these makers’ combined hay, corn, and straw ele- 

Messrs. Barford and Perkins’s (Peterborough) | vator. 

stand contains nothing of novelty, but a number of | Messrs. Samuelson and Co., of Banbury, show a 
objects worthy of attention. This firm makes a | variety of their best forms of implements. ‘Their 
speciality of steam food-preparing apparatus for | exhibits include a new sheaf binder, for which the 
tattle, of various capacities, for the preparation of | makers claim several special advantages, one of 


- 











the principal being the binding of the sheaf on 
the delivery platform. By this arrangement elevat- 
ing apparatus which adds more or less to the com- 
plication of the mechanism, and consequently to the 
chances ofits derangement, are done away with, and 
the grain being less disturbed, is not so i 
shed when very ripe crops are being bound. The 
crop is gathered to the knife by a reel which also 
delivers it on to the platform, through which pro- 
ject a serics of moving fingers which carry the grain 
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to the binding apparatus, which operates as soon as 
enough to form a sheaf has been collected. The 
tied-up sheaf is then delivered on the ground between 
the platform and the travelling wheel. The whole 
apparatus appears simple, so far as sheaf-binding 
mechanism can be simple, and does not add con- 
siderably to the draught ; the driver’s seat is so placed 
that he can see his work and control the various de- 
vices for tilting the fingers, for raising and lowering 
the gathering reel, and adjusting the binding appa- 
ratus for long and short straw. Weare not aware 
what experience has been gained with this machine 
in the field. The same makers show a new com- 
bined mower and self-delivery reaper, a strong 
well-made machine, with the general features of 
Messrs. Samuelson and Co.’s reaper—the lever 
balance draught—for reducing the weight from the 
horses. ‘T'wo levers close to the driver enable him to 
vary the inclination of the fingers, and also to lift the 
beam, The self-reaping attachment consists of a 
gathering reel which brings the grain to the knives 
and afterwards delivers it on to the platform, which 
18 8O arranged as to deliver the sheaves at equal dis- 
tances. The so-called ‘* Harvest Queen” is another 
implement provided with five controllable rakes and 
a hinged finger beam. The “ Don” is another and 
smaller reaper of the manual class, also fitted with 
a hinged beam and a side draught equalising bar. Of 
mowing machines the only one type at this stand 
which we need mention is the “ Gem,” which after 
several seasons’ work, has been accepted as one of 
the standard two-horse patterns of the firm. It is 
almost unnecessary to add that the whole of their 
implements are fitted with the welded iron and steel 
fingers—one of the specialities of this firm—and 
they are made open to prevent the knives from 
becoming choked. Messrs. Samuelson and Co. 


show also a large number of turnip cutters of their 
standard type. 








Messrs. E, H. Bentall and Co. make a good dis- 
play of their standard food preparers, turnip cutters 
and pulpers, chaff-cutters, &c. 
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COMPOUND PORTABLE ENGINE. 
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Mr, A. G. Mumford, of Culver-street Iron Works, 


Z\ | 
ba tt od 

Colchester, has an ingeniously arranged seed and 
corn separator, in which the grain to be sorted is 
laced in a hopper at the top of the machine, and 
alling in regulated quantities on an inclined dash- 
board below, spreads, and falls over a series of 
boards, all set at the same angle, and with spaces 
between them, into a receiver at the bottom of the 
machine. The angle of the boards can be changed 
as well as the spaces between them, to suit different 
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sorts of seed ; the machine appears to work well, the 
impurities falling through the spaces between the 
boards to a receiver beneath, 

Mr. T. Hunter, of Maybole, Scotland, shows a 
single-drill turni topping and tailing machine, 
consisting of a light saddle frame, mounted on iron 
sleds, which lie on the ground between the rows. 
From the top bar of the frame hangs down a light 
curved frame terminating in two sharp cutting 
edges diverging from a point where they arevery close 
together. At the rear of the implement is a curved 
share. As the machine is drawn over the rows the 
diverging cutter embraces and lops off the top of 
the turnips, which are uprooted by the following 
share, which also removes the roots. The same 
exhibitor shows a special form of harrow, in which 
the tines are forged with a slotted head, that passes 
over a zigzag bar, and are held in place (at each 
angle) with a key, 
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GRAHAM’S SPARK ARRESTER AS APPLIED TO MESSRS. 
GARRETT AND SONS’ COMPOUND PORTABLE ENGINE. 


Messrs. R. and J. Reeves and: Son, Bratton Iron 
Works, Westbury, show specimens of their liquid 
manure and water carts; some of these are fitted 
with pumps for filling the cylindrical wrought-iron 
body of the cart, the discharge from which may be 
at the centre or bottom of the outer end. 

At the stand of Messrs. Moreton and Turner, of ~ 
Guilt Cross Iron Works, Kenninghall, Norfolk, are 
some very well-made implements, including an 
expanding horse hoe, in which the tines are set on 
an articulated frame attached to the beam, and b 
which the space between the tines can be adjusted, 
through the agency of a handwheel actuating a 
screw mounted in the beam, and opening and 
closing the articulated frame, ‘They also show seed 
drills, corn-dressing machinery, and a combined 
chaff-cutter and corn crusher of a somewhat com- 
plicated design. 

Messrs. Andrew Handyside and Co., Britannia 
Iron Works, Derby, have an exhibit of several 
implements, including horse gear and a cake mill, 
their duplex flexible harrow, built up of a number of 
triangular frames articulated together, and a com- 
bined pulper and chaff-cutter, which we noticed at 
Carlisle, but which has since then been modified 
and improved. 

Messrs, Hunt and Tawell, of Colne, Essex, exhibit 
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a variety of food-prepariug instruments, the most 
novel of which is their combined chaff-cutter and 
grain crusher, sent for the first time to the Smithfield 
Show, but which was exhibited last summer at 
Carlisle, and was received with much favour. This 
implement is made in two sizes, the duplex and the 
triplex--the former being for crushing oats, and 
the latter for oats and beans—both machines being 
equally adapted for cutting chaff. When used as a 
crusher, the nut on the end of the axle holding the 
flywheel in place is slacked, when a spring round 
the axle at the back of the wheel forces the latter 
forward, and clears the knives from the face of the 
trough. The fixed soe against which the crush- 
ing roller works, is faced with a piece of steel dove- 
tailed into it, an arrangement which not only adds 
to the durability, but which can be easily renewed 
when worn. In the triplex machine, the hopper is 
provided with a hinged flap, which directs the 
material to be crushed, to one set of rollers or the 
other, according to the work to be done, The 
numerous chaff-cutters shown are of Messrs, Hunt 
and ‘Tawell’s standard pattern, introduced about 
five years ago, and the chief feature in which is 
their adaptability to transport, as the legs can be 
easily and quickly removed and replaced, For ship- 
ment this is a very advantageous feature, as the 
space occupied by the machines is much reduced 
and the chances of breakage are greatly diminished. 
Of horse gears of the domed-top wheel pattern these 
exhibitors show only one example; the arrange- 
ment is too well known to require any description. 
Messrs, Huat and Tawell also exhibit a number of 
turnip cutters (Gardner's patent), disc root pulpers, 
oil-cake breakers, Biddell’s combined bean and oat 
mills, smooth roller bruising mills, &c, 

Messis. Harrison, McGregor and Co., of the 
Albion Iron Works, Leigh, near Manchester, make 
as usual an excellent display both in quantity and 
quality of machines, Their principal novelty is a 
chaff-cutter, of which the abridged patent specifica- 
tion will be found illustrated on page 555 of the 
current number. ‘The new feature of the machine 
consists in the arrangement for changing the length 
of the cut. On the flywheel shaft is mounted a 
double bevel pinion, one part of which gears into a 
large crown-shaped bevel wheel, and the other into 
a smaller bevel wheel, lying within the recessed 
portion of the larger wheel. The boss of the latter 
is extended to form a long sleeve running in a 
bearing on the frame, the end of the boss project- 
ing beyond the bearing, and having cast on it a 
series of projections forming part of a clutch. The 
smaller bevel wheel is mounted on a shaft which 
passes through the centre of the boss, and extends 
to a bearing on the frame about 12in. beyond. 
Near the end of this shaft a clutch disc is placed, 
and between this and the clutch on the boss 
of the large bevel wheel, is a broad pinion 
sliding free on the shaft, and formed so as to 
be set fast either by the clutch on the shaft of 
the smaller bevel wheel, or that on the back of the 
boss of the larger one. In the latter case a slow 
motion is transmitted through the sliding pinion 
and gearing to the feed roller, and in the former a 
quicker motion is given, thus varying the length of 
cut, In the larger machines the double bevel wheel 
is loose on the flywheel shaft, and is formed with a 
clutch, one portion of which engages with a bevel 
pinion also on the flywheel shaft, and in such a posi- 
tion as to gear with the larger bevel wheels so as to 
reverse the action of the machine. The same makers 
have introduced some new features in their No. 4 
self-raking reaper. The main frame is of their ordi- 
nary cylindrical gear box pattern, with a circular 
axle plate having a boss near its periphery to 
which the main axle carrying the road wheel is 
secured, In order to partially rotate this axle plate 
for the purpose of raising and lowering the frame, a 
handle and worm are provided, gearing into a worm- 
wheel, on one side of which isaspur pinion engage- 
ing with a toothed segment on the circular axle plate. 
The handle is prevented from turning when not in 
use, by mounting it on a hinge upon the socket 
carrying the end of the worm shaft, in such a way 
that it can be folded over and held by a spring catch 
upon the sleeve in which the worm shaft turns. The 
machine also comprises a new detail for keeping the 
driver's seat in a horizontal position, A bar secured 
in the bracket containing the worm is carried 
upwards over the main road wheel and down over 
its outer side, the bottom of the bar being connected 
to the arm of a flanged axle cap, which is secured 
to the main axle with the arm at the same angle as 
that formed by the axle-plate, The seat bracket is 








connected by a link to the upright bar, and is thus 
maintained in the same position whether the frame 
be raised or lowered. e shall shortly publish illus- 
trations of this arrangement. At this stand there is 
also an “ Albion” combined mower and reaper, with 
right-hand cutter bar, and an “ Albion” self-acting 
back delivery reaper, with revolving reel, provided 
with change wheels for varying the size of sheaf ; 
the machine can be converted into a manual by 
removing the reel. The same makers also show a 
collection of their ordinary make of chaff-cutters, 
including some of large size to be driven by power. 

Messrs. Picksley, Sims, and Co., of Bedford 
Foundry, Leigh, show a number of articles, includ- 
ing a 2-horse combined mower and reaper, brought 
into the field for the first time during the past 
season, when the experience gained gave a great deal 
of satisfaction, for excellence of cutting, and strength, 
and lightness of draught. They also show a self- 
delivering reaper of their ordinary type, together 
with a good collection of oil-cake mills, chaff- 
cutters, turnip cutters, &c, 

Messrs, Richmond and Chandler, of Salford, have 
a fine display of chaff-cutters of their usual types. 

Messrs, Ransomes, Sims, and Head show fewer 
agricultural implements than usual this year, because 
their space is so largely occupied with heavier 
machinery which has been already referred to in this 
article. In their comparatively small collection of 
ploughs we notice one in which a shield is attached 
extending from the underside of the frame to the 
sole of the plough; the object of this shield is to 
prevént an accumulation of soil in the body of the 

lough, and thus to reduce the amount of draught, 

“he shield is made in two parts dividing horizontally, 
so that its depth can be reduced, and a clear space 
left below the beam. Besides ploughs, these exhi- 
bitors show one of their standard mowing machines, 
together with some haymakers, horserakes, &c. 

Messrs. Holmes and Sons, of Prospect Place 
Works, Norwich, show a good model of a turbine 
installation for draining low-lying lands, and espe- 
cially adapted for the fen district. The turbine is 
enclosed in a cylindrical casing, the top of which forms 
the bedplate for the gearing, and the motion shaft 
is placed on a suitably piled foundation made on the 
landward side of the bank retaining the river or 
draining canal, a cut being made through the bank 
to the turbine cylinder. In the latter is a sluice 
door opening vertically upon hinges, and this is kept 
closed by the pressure of water in the stream, When 
the turbine is in operation a head of 2 in. is sufficient 
to open the sluice and create a current sufficient 
to carry off the water through the cut into the 
stream. The turbine is driven by a portable 
engine or in any other suitable manner. Messrs, 
Holmes and Sons have put several of these 
machines in operation with very satisfactory results. 
We propose shortly to publish drawings of the 
arrangement, The same firm exhibit for the first 
time an old type of turnip slicer, which is a modifi- 
cation of some of the primitive forms that were 
shown in the museum at Kilburn last year, but 
which is largely used in the eastern counties. Hinged 
to one end of a frame is a long lever carrying upon 
it a series of pressers arranged in steps on each side 
of a central presser, which has the greatest depth. 
These fit into a cavity, the bottom of which is 
formed of a number of sharp-edged bars placed 
vertically with spaces between but so arranged that 
the top edge of one bar clears the bottom of the 
adjacent one. ‘The turnips are placed in the cage 
thus formed, and forced through in slices by the 
depression of the lever and pressers which fit into 
the cage. 

Messrs. N. Hornsby and Sons, Limited, have a 
fine collection of ploughs and other implements; 
amongst the former we notice that they have fitted 
their best form of turnwrest plough with Kentish 
breasts, which will probably have the effect of 
making Messrs, Hornsby’s admirably made ploughs 
still more widely known in districts where the 
Kentish breast is in vogue. Their manure distributor, 
frequently mentioned in these pages, is also shown, 
with two or three small modifications. 

Messrs. Garrett and Sons, of Leiston Works, 
Leiston, fill their space with standard implements, 
and make a feature of their gravel distributor, which 
has already been described in these pages (see page 
356 of our last volume). Since we reported on the 
trials made with it by the Chelsea vestry,’some slight 
changes have been made, the most important being 
the enlarged capacity of the hopper, which now holds 
1} cubic yards, ‘This enlargementhas been effected by 
the removal of the partitions formerly introduced in 








the hopper. Improvements have also been made in 
the facilities for regulating the movement of the 
stirrers, and the quantity of gravel discharged. We 
are glad to find that the machine is being favour- 
ably received by the London vestries; the necessity 
for a good distributor of sand and gravel in the 
streets is only too evident. 

Want of space obliges us to omit the names of 
many exhibitors of objects worthy of a passing 
notice, though devoid of novelty, and to group 
together those of several more in a single paragraph. 
Messrs. Watson and Haig, Andover, show one 
of their standard bone mills (the Saville-street 
Foundry Company does not exhibit this year); Mr. 
John Cooke, Lindum Plough Works, besides ploughs, 
shows scarifiers, horse hoes, &c. ; Messrs. ‘I’. Lloyd 
and Sons, of London, show flour mills, corn crushers, 
and dressing machines; Mr. W. A. Gibbs, of 
Gillwell Park, Chingford, shows a model of his 
apparatus for harvesting in wet weather, which 
we described on page 449 of our twenty-eighth 
volume; the East Yorkshire Cart and Wagon 
Company show, amongst other exhibits, corn- 
dressing machines, sack lifts, and a well-designed 
root washer, consisting of a cylinder formed 
of wooden bars with spaces between, and contain- 
ing a spiral made of open woodwork ; the cylinder 
revolves in a water trough, and the roots fed in at one 
end are discharged at the other. Messrs. E. N. and 
F. Turner make a good display of corn, seed, and 
malt crushers, kibbling machines, &c.; Messrs. W. 
Smith and Son, of Kettering, show various kinds 
of horse hoes; Messrs. Smith and Grace, of 
Thrapston, have a collection of chaff-cutters, grist 
mills, and oil-cake breakers. Messrs, C. Dening and 
Co., of Chard, exhibit amongst other things horse 
gears, harrows and corn drills; Messrs. W. N. 
Nicholson and Sons, Trent Iron Works, Newark, 
have a collection of turnip and chaff-cutters, grind- 
ing mills, cake breakers, &c, ; and Messrs. Carson and 
Toone, of the Wiltshire Foundry, Warminster, 
make a large and miscellaneous display of imple- 
ments, the most important of which are cattle food- 
preparing apparatus. 

There is no occasion for more than a passing 
word upon the thrashing machines exhibited; 
amongst others the following makers show 
examples of their standard types: Messrs, Davey, 
Paxman, and Co., Colchester; Messrs, Garrett 
and Scns, Leiston; Messrs. P. and H, P. 
Gibbons, Wantage; Messrs. Hornsby and Co.; 
Messrs. Marshall, Sons, and Co., Gainsborough ; 
Messrs. Nalder and Nalder, Wantage; Messrs. 
Ransomes, Sims, and Head; Messrs. Ruston, 
Proctor, and Co., Lincoln ; and Messrs, Wallis and 
Steevens, Basingstoke. Messrs. Nalderand Nalder 
have introduced some slight modifications in the 
arrangement of their well-known combined thrash- 
ing machine and elevator, which now appears to have 
nearly arrived at its highest stage of development. 

Most of the makers of reaping and mowing 
machines, besides those already named, have their 
accustomed stands at the Show; Mr. A. C. Bamlett, 
of Thirsk; Messrs. Burgess and Co., London; 
Messrs, Handyside and Co., Derby; the Johnston 
Harvester Company ; the Walter A. Wood Com- 
pany, London ; the McCormick Harvesting Machine 
Company, London; and some others. At several 
of these stands sheaf-binders were shown, the same 
or developments of those, which previous shows have 
made familiar. That of the Walter A. Wood Com- 
pany has remained practically unchanged since it 
was first shown at Smithfield last year (see page 448 
of our twenty-eighth volume). The Hubbard 
binder and gleaner, an American device, appears 
here for the first time, and is shown by Messrs, 
Graham and Haines, of New York. It possesses 
the advantage of comparative simplicity, and it is 
stated that it received the highest premium at a 
contest near Philadelphia in 1879. It cannot be 
described without illustration, and we, therefore, 
delay a notice of it till some experience has been 
obtained with it in the country. The same exhi- 
bitors show a device for cutting wire-bound sheaves, 
in which the knife after the wire is severed holds it 
fast, so that it cannot drop into the straw. Inge- 
nious as this arrangement is it will scarcely reconcile 
farmers in this country to wire-binding. 


MINERAL FUEL IN THE UNITED 
STATES.—No. X. 

THE ANTHRACITE FIELDS OF PENNSYLVANIA. 

Tue second division of the Pennsylvania coal- 

fields is that designated by Professor Rogers the 

eastern, middle, or Lehigh basins, comprising seven 
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elevated but shallow basins, bounded on the north 
by the Bucks and Green Mountains, on the south 
by the Spring Mountain, on the east by the valley 
of the Lehigh, and on the west by the valley of the 
Catawissa. These troughs lie close together, and 
run paralled to one another, and having the general 
north-east to south-west direction of the formation. 
They are separated from each other by simple 
anticlinal ridges of the conglomerate, and where 
this has been carried away, by narrow valleys of red 
shale. ‘The district has a considerable elevation, 
about 2000 ft. above the level of the river, the banks 
of which the Lehigh Valley Railroad and New 
Jersey Canal follow in reaching those fields which 
are very productive, although their area is so limited. 

1. The first of these small independent deposits 
is the Beaver Meadow, lying between Buck Moun- 
tain and Spring Mountain on the north and south 
respectively. It is situated in the three counties of 
Carbon, Schuylkill, and Luzerne, and is undulated 
by several well-defined anticlinal flexures, which 
form two distinct groups, one entering from the 
west end of the basin, and the other from the east. 

2. The Hazleton district is the largest and most 
important of this group. Like the southern field it 
is divided into two forks, diminishing at their ex- 
tremities to a point, and separated by an intruding 
ridge of conglomerate. The length of the basin is 
five and a half miles, and its width about three- 
fourths of a mile. In accordance with the usual 
formation it is enclosed between two ridges, the 
basin itself being disturbed by flexures more or less 
pronounced. At the outcrop on the southern side 
the dip towards the north is 25 deg. until near the 
eastern end of the basin, when it increases to 
45 deg.; on the south side the dip varies from 
20 deg. to 30 deg., and at one place it reaches 
50 deg. These sloping sides enclose a space re- 
markably rich in coal, although from some destruc- 
tive agency some of the upper seams are wanting. 
The depth of the basin is estimated at 1500 ft., and 
one slope run in the 30 ft. seam has a vertical depth 
of about 1000 ft. 

The otker five basins are of less importance 
though some are of considerable size. The Buck 
Mountain basin is an extension of the Hazleton, 
and contains a large supply of coal chiefly from one 
of the seams, which at this point is 16 ft. thick. 
The Big Black Creek basin is situated north of 
Hazleton, and is 12 miles long, and about half a 
mile wide. ‘There are some extensive mining 
operations carried on in this basin, and one of the 
best organised collieries in the anthracite regions is 
formed here; we shall allude to it further on in our 
description of working. The Little Black Creek 
basin is seven miles long and three-eighths of a mile 
wide; it is not very extensively worked, and the 
same remark applies to the lower Black Creek basin 
lying to the west of that last named. The Green 
Mountain basin is another of this group, and is 
about the same size as the Little Black Creek, and 
McCauley Mountain basin, another and smaller one, 
lies to the west of the group. The following parti- 
culars are taken from one of Daddow and Bannan’s 
reports. 

Length. Width. Area. 
—_ miles. sqr. miles, 


Beaver Meadow ... 3 8} 
Hazleton ... wee ats 14 3 10 
dig Blech (30... eee 12 3 6 
Little Black Creek a 7 Fy 24 
Lower Black Creek rrr 10 a 5 
Green Mountain ... a 7 ? 24 
McCauley’s Mountain, &c. 
Total area in square miles ... os 37 


The western middle region or second coalfield 
is divided into two parts, the Shamokin and 
Mahoney districts, which according to Professor 
Rogers form one continuous field, since they are 
only separated by a narrow belt of the conglomerate, 
called Locust Mountain. These two districts are 
named after the two streams by which they are 
respectively traversed, the eastern by Mahoney and 
the western by Shamokin Creek. The former 
district has a length of 25 miles, and is less than two 
miles broad, the area being about 41 square miles. 
The confining ridges are Head Mountain on the 
north and Broad Mountain on the south. The 
western end of the basin is in Northumberland and 
Columbia counties, the principal part being situated 
in Schuylkill County. The total thickness of the coal 
measures here, is less than that in the Schuylkill 
district, but some very thick and pure seams are 
worked with great success and on a very large scale. 
While the characteristic feature of parallel flexures 





is preserved in this district, the undulations are re- 
markable for their uniformity and regularity, each 
vailey being as it were a reproduction on a smaller 
scale of the whole basin. Extensive denudation has 
occurred since the plane surface of the carboni- 
ferous deposits took place, so that the underlying 
conglomerate is exposed on the summits of the 
ridges, between which the ccal still remains. The 
Shamokin basin is somewhat larger than the Mahoney, 
it being 20 miles long and 2} miles wide in mean 
breadth, Its southern boundary extending to the 
end of the basin is the north side of the Locust 
Mountain, and on the north it is enclosed by the 
Shamokin Mountain. Some thirteen seams are 
known to exist in this basin, and these are worked, 
two of them, however, being the Mammoth vein 
divided by an intervening stratum. ‘Their thickness 
varies from 7 ft. to 10 ft. The dip of the seam on 
the north side is about 25 deg., and the maximum 
height of the coal beds upon water level is 730 ft. 

The northern division, known as the Third Coal- 
field or Wyoming Basin (see map on our two-page 
engraving this week) is the largest of the three 
anthracite formations; it is about five miles in its 
widest part or south-west end, whence it tapers 
almost to a point xt the north-east extremity, the 
general form of the basin being crescent-like. Trans- 
versely its section is that of a broad and shallow 
trough. The maximum depth does not exceed 
1800 ft., and as the sides of the enclosing hills have 
a dip of about 30 deg., a great part of the floor of the 
basin would be level, were it not for the number of 
smaller basins within it, separated by the wave-like 
ridges that have been formed. Professor Rogers 
points out that these anticlinal and synclinal waves 
are remarkably parallel throughout the entire basin, 
irrespective of its peculiar form. The waves in the 
Lackawanna valley range about north-east, while 
those around Wilkesbarre are 6 deg. more easterly. 
In the west end of the valley these waves are 
parallel, or nearly so, with the main enclosures of 
the valley, and towards the north the obliquity of 
their undulations with the boundaries becomes more 
and more striking. From the south-west to the 
north-east also, there is a constantly decreasing 
decision in the fiexures, which grow less and less 
marked as they advance towards the north-east end 
of the basin, so that while in the vicinity of Nanti- 
coke the side slopes are 45 deg., and even more ; in 
going as far as Scranton these slopes sink into 
gentle undulations, and finally disappear. Besides 
these connected waves there are, in the neighbour- 
hood of Scranton and Carbondale, for example, a 
number of small independent saddles or mounds of 
rolling ground, some of which are high and steep, 
but the majority are gently rising mounds, Else- 
where, as in the vicinity of Wilkesbarre, there are a 
number of small, flat, irregular rolls, or short narrow 
wavings of the strata, and these lie sometimes upon 
and sometimes between the main waves. A large 
number of seams have been opened up in this basin, 
but only aboat five are worked, some of them, how- 
ever having considerable thickness. 








HYDRAULIC RIVETTER FOR SHIPS’ 
KEELS. 


Tue hydraulic keel rivetter which we illustrate on 
page 535 of the present number was one of the novelties 
seen by the members of the Institution of Mechanical 
Engineers, when they visited Barrow-in-Furness in 
August last. Everything at Barrow is on a large 
scale, and Mr. Humphrys, the manager of the Barrow 
Shipbuilding Company, has, in a thoroughly charac- 
teristic and energetic manner, gone into the question of 
hydraulic power as applied to shipwork on Mr. Twed- 
dell’s well-known system, and although we confine our- 
selves at present to a notice of one machine only, 
namely, the keel rivetter, we trust at some future date 
to be able to lay before our readers full particulars of 
the extensive plant of hydraulic machine tools in use 
at the Barrow Shipbuilding Company's works. 

We will now proceed to describe the keel rivetter as 
illustrated on page 535. In the first place a short length 
of tramway is laid under the vessel and alongside the 
keel, and upon this travels a bogie or carriage carrying 
the rivetter. This rivetter, as shown in the illustration, 
is attached to one end of a pair of levers, and is balanced 
by a counterweight on the other end. Thus balanced, 
the rivetter is easily moved up and down as required to 
meet not only the varying heights of the keel from the 
ground level, but also the different positions of the rivets 
themselves. The arrangement of levers is attached to a 
small carriage which is free to travel inwards and out- 
wards along a pathway on a species of turntable, and this 
turntable is supported on a large pin which is free to 
revolve on a socket on the travelling bogie or carriage. 

By this means the rivetter can be readily moved to or 





from the keel bar, which is sometimes necessary owing 
to the rails not being laid exactly parallel to the keel, and 
to other causes, while the whole apparatus can be turned 
round on its carriage. 

It will be observed that there is a handwheel behind 
the cupping die on the “hob” of the rivetter ; this turns 
a screw, which takes the thrust of the die upon 
closing arivet. By this means, when the hot rivet is 
put in, the screw being turned inwards a slight pressure 
is brought to bear on the rivet head, and the machine is 
thus steadied in position. Keel rivets, as is well known, 
have very shallow heads, the rivets also being counter- 
sunk, hence the necessity of some such contrivance as 
this toinsure fair work. It will be observed that the 
tivetting die is close to the top of the cylinder; this is a 
great advantage, since the garboard strakes often come 
nearly at right angles to the keel. 

The keels of the large steamships City of Rome and 
Servia amongst others have been rivetted by these 
machines, and no one who has seen sections of the work 
done and their thickness would ever think of trusting 
to hand rivetting for such important work. It is now 
many years since we were the first to illustrate 
and describe Mr. Tweddell’s proposals as to rivetting 
ships’ keels and frames, &c., and we must congratulate 
him on the gradual accomplishment of his ideas, 

There are of course other ways of applying hydraulic 
power to keel rivetting on Tweddell’s system, but this 
machine we illustrate is the most recent, and it has 
been constructed from the joint designs of Mr. Tweddell 
and Messrs. Fielding and Platt, the makers. 





RANSOME’S GENERAL WHEELWRIGHT. 

THE machine to which this title has been given is, as 
its name implies, capable of performing nearly all the 
operations required by wheel, carriage, and cart builders, 
except those pertaining to metal, and although it isa 
common custom to deprecate the employment of com- 
bined machines as compared with that of more highly 
specialised tools, each for a separate operation, yet 
the fact of their largely increasing use and the good 
service which the general joiners, variety wood-workers, 
and other similar machines are doing all over the world 
may be taken as a demonstration of the fact that when 
carefully constructed there is material advantage in 
their introduction. Itis not every employer of labour 
who has the capital or the business to justify the pur- 
chase of a large plant of separate machines, and even in 
large establishments a combined machine of this descrip- 
tion, used as a reserve for jobbing work, will enable the other 
tools to be continuously employed in the general service 
of the factory. Great care must, however, be taken in 
designing such implements as the one before us that 
ample strength is given in all details, that the use of one 
part does not impede the working of the others, and, 
above all, that too much time is not absorbed in changing 
from one operation to another. We think it will be seen 
that in this case these conditions, however difficult, have 
been fully complied with. 

Our illustrations on pages 584 and 535 show the machine 
arranged for all its operations, and we will now proceed 
to describe in detail the manner in which it performs its 
varied duties—first premising that it consists primarily 
of a strong standard on which are mounted two steel 
spindles driven at different speeds from one countershaft. 

On the extreme left and right, in -Figs. 1 and 2 
respectively, and in front in Fig. 3, is seen the apparatus 
for planing and moulding, thicknessing, framing, and 
similar work, On the faster-running of the two spindles 
is mounted an overhanging cutter block, underneath 
which, on a rising and falling table provided with 
pressure springs, the work is fed. Next, to the right of 
this table, in Fig. 1, is shown the surfacing arrange- 
ment which is used for panels, match boarding, &c. 
These are planed by passing the wood over another 
cutter block forged solid on the spindle. The stuff, held 
down by a spring pressure roller, is supported by a table 
having an adjustment to the cutter block, and also a 
screw and handwheel to regulate the depth of the cut, 
The same cutter block is also used for planing curved 
work, as at Fig. 3, the table being capable of being 
readily removed, and semicircular guides substituted, 
which regulate the contour of the piece to be shaped, in 
accordance with the outline of a template attached to 
the work. 

The spindle to the right in Fig. 1, and to the left in 
Fig. 2, and which is nearest to the eye in Fig. 4, is used 
for sawing, grooving, and rebating, and also for boring 
and mortising and tanging spokes, The saw table which 
in Fig. 3 is shown on the further side of the machine 
has a rising and falling motion actuated by a screw, and 
is provided with an adjustable fence, saws for tononing, 
&c. To the saw spindle may also be attached the 
mortising and boring augers, the stuff being clamped to 
a rising and falling table, as shown in Fig. 2; or in 
place of this table an apparatus (Fig. 4) may be used 
for mortising naves, which is attached to a vertical 
slide fixed by wrought-iron clips to the main standard. 
The naves are held by chucks, one of which is provided 
with clamps for holding and centring stocks from 5 in. 
to 13in, diameter. The number and position of the 
mortises are regulated with mathematical accuracy by a 
spring stop which takes into a series of holes in the 
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chuck plate. The ——— motion is given to the 
stuff by means of a hand lever and link distinctly shown 
in the engravings; and the le of the mortise is 
regulated by stops placed on the bottom edge of the 
slide. It is evident that the mortises are what are usually 
termed “ slot mortises,” the ends requiring to be squared 
by hand, but the great economical advantage of this 
appliance will be easily understood. 
tly, the method of tanging spokes requires descrip- 

tion. A stock having the requisite number of spokes 
driven into it is clamped by a screw on a vertical mandrel, 
shown on the extreme right in Fig. 1. This mandrel is 
adjusted laterally to suit the diameter of the wheel and 
vertically to suit the length of the nave, and the spokes 
and nave are rotated on the mandrel, and the former 
separately presented to the action of the cutters. 

hese cutters, two in number, are fixed in a chuck, 
which also holds two steel guide blocks for steadying the 
tang, and the cutters and guides can be adjusted for any 
tang from jin. to 14in. in diameter by an ingenious 
expansion arrangement actuated by a simple lever. 
Whilst being operated on the spokes are held by dies, 
the lower of which is adjusted by a handwheel and screw, 
while the upper is pressed down by a lever in the hand 
of the operator. On this side of the machine, in all 
cases, the advance of the tool is regulated by a hand- 
lever, which brings forward the spindle to the wood 
instead of moving the work, a practice which is far too 
common. 

Although of recent introduction, Messrs. Ransome and 
Co. have made many of these machines, and we may 
mention that some have been recently shipped to South 
Africa, where, owing to the undeveloped state of the 
railway system and the necessities of wagon transport 
for mercantile and warlike operations, their adoption is 
increasing. 

One of these machines is being shown at work at 
Messrs. Ransome’s factory in London, and will amply 
repay a visit. We need hardly add that it is constructed 
with the care and finish which always distinguish 
Mossrs. Ransome’s work, and which is so necessary in 
machines of this class. 








TURBINE AND PUMPS. 

We give this week, on page 546, engravings of a 
small pumping plant, consisting of a turbine and set of 
pumps constructed by Mr. Charles L. Hett, of Brigg, 
and erected for the Midland Railway Company, in the 
valley at Blackwell Mill, near Buxton. On reference to 
Figs. 1 and 2 of our engravings, the general arrangement 
will be readily understood, and it will be seen that the 
turbine spindle carries at its upper end a bevel pinion, 
which gears into a bevel wheel on a horizontal shaft, 
this shaft having at its ends cranks, from which the 
pumps are driven. The machinery was at first put 
down to raise water from an engine working a stone 
broaker, but the supply is we believe now used for a water 
crane also. The original inquiry was for a pump to 
raise 300 gallons per hour 82 ft. high, but the machinery 
we illustrate was, when fixed, found to raise}480 gallons 
per hour 102 ft. high. 

The height of fall measured from the lower plate of 
the turbine, when it is standing, is 4ft.; but it is of 
course somewhat less whea the turbine is running. The 
turbine, which is shown in detail by Figs. 3 to 6, is 
16in. in diameter, and the lmckets are set out by 
graphic construction for a given path of the water, the 
path in this case being approximately elliptical. In this 
turbine, as in all others of Professor Thomson’s type, 
the impulse of the water produces no pressure on the 
footstep. This is an advantage possessed by but few 
of the American turbines imported into this country. 
In the wheel illustrated, the four water guides used in 
the vortex wheel are replaced by twelve guides, which 
are actuated in an exceedingly simple way. The 
arrangement is shown by Figs. 4, 5, and 6, from which 
it will be seen that the twelve guides are connected by 
rods with a large central collar mounted on the bush 
encircling the turbine shaft, this collar having an arm 
and toothed segment cast in one piece with it. By 
turning a pinion, which gears into this toothed segment, 
the collar is partially rotated, and the guide plates 
opened or closed, This construction of turbine is a very 
convenient one for export, as when once erected in the 
workshop it can afterwards be fixed in place by unskilled 
labour. The turbine is also adapted for working in a 
well, as shown, in a wooden flume, or in a sheet-iron 
case, the latter being a ustal arrangement in this 
country. 

The pumps—one of which is shown in detail in Fig. 7 
—are of the bucket and plunger “evercharged” type ; 
they are 3in, in diameter by Gin. stroke, and make 
85 strokes per minute. As will be seen from our 
engravings, the arrangement is such as to permit of the 
barrel, bucket, and valves being all removed and 
examined without disturbing a single pipe, while the 
cast-iron outer case in which the water is enclosed pre- 
vents any risk of the pump losing its water when stand- 
ing. This arrangement of pumps has been used by Mr. 
Hett in connexion with a 10 ft. water wheel (cast com- 
— in three parts) for the supply of Longhills and 

ranston Grange, near Lincoln, and he has also employed 
the same type in connexion with wind engines, for which 
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it is admirably adapted. The air vessel (shown in Figs. 1 
and 2) stands on a charger, and on the turbine being 
stopped the foot is placed on a trigger which raises a valve 
at the bottom of the charger and allows the water to escape 
from the latter. On the foot being removed from the 
trigger the valve closes again, On the pump being again 
started the water flows into the charger and displaces 
the air contained in it, this air rising into the air vessel. 
On the top of the charger within the air vessel a leather 
non-return valve is fixed to prevent the water from 
running back from the rising main when the pumps 
are examined. The whole arrangement of pumping 
machinery we illustrate is exceedingly well worked out, 
and it is one which may be usefully applied in many 
cases. 


JORDAN’S PULVERISING MACHINE. 

WE annex engravings of the pulverising machine, 
constructed by Messrs. Thomas B. Jordan and Son, of 
Bermondsey, which we noticed briefly in our account of 
the recent exhibition of engineering tools and appliances 
at the Agricultural Hall. The machine, which is very 
simple, is formed of two castings which, when bolted 
together by their flanges, form a couple of circular 
chambers as shown. The lower and larger chamber D 
is the crushing chamber, and it is entered from opposite 
sides by two short spindles, each carrying within ‘the 
chamber a set of four arms, and each provided at its 
outer end with a belt pulley. The arms HH HH on 
these spindles extend the full diameter of the chamber, 
and the arms of each set have their surfaces set at an 
angle of 45 deg. with the plane of rotation, so that the 
opposed surfaces of the two sets are parallel to each 
other. The two spindles are driven in opposite 
directions, and one of them is provided with a worm 
which drives a short vertical shaft L, this shaft in its 
turn being provided with a worm M atits upper end, 
by means of which it drives a spindle traversing the 


upper and smaller chamber already referred to. In this 
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chamber works an automatic feeder by which the supply 
of materials to the crushing chamber is secured. 

The materials to be crushed enter the crushing chamber 
by the passage E, and are delivered through the channels 
F F, by means of the current of air which traverses the 
crushing chamber. This current of air is produced by 
the rotation of the arms H H, the air entering through 
openings in the sides near the centre of the chamber. 
By opening or closing these apertures the strength of the 
current can be controlled and the degree of fineness to 
which the materials are ground before delivery thus 
regulated. The discharge current is sufliciently strong 
to carry up the crushed materials toa height of from 10 ft. 
to 20 ft, according to their fineness, the height of the 
delivery column, also regulating the fineness of the 
particles delivered, and different sizes being delivered at 
different levels if required. 

In the machine we are describing the crushing is 
effected entirely by percussion, the materials struck by 
an arm on one of the spindles being driven off and made 
to strike against an arm of the opposed set and vice vers, 
the particles being thus knocked backwards and forwards 
until reduced to the required fineness. The machine 
serves to grind a great variety of substances, including 
coal, quartz, emery, artificial manures, cements, paint 
materials, rice, beans, &c., and it is altogether a very 
simple and effective apparatus for its purpose. 








Tue New Harsour at Buckiz.—In reference to the 
description of this work contained in our issue of 3rd inst., 
it may be mentioned that the original design of the harbour 
was by Mr. W. Dyce Cay, M. Inst. C.E., who also pre- 
pared the Parliamentary plan and estimate in connexion 
with the provisional order obtained by Mr. Gordon, of 
Cluny, in 1874, on the basis of which the works have been 
executed. The works, however, have, as we stated last 
week, been evtirely carried out under the direction of Mr. 
David Cunningham, of Dundee, who was appointed engi- 
neer-in-chief in February, 1875. 
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Srr,—Referring to ‘‘ D. H.’s” letter in a recent issue, in 
which the writer sets forth certain erroneous statements, 
and when challenged, calmly retreats, on the plea that he 
has ‘‘ neither time nor inclination to take further part in 
the above correspondence,” I would respectfully commend 
to his careful consideration the letters appearing in your 
two last issues signed ‘‘An Old Patentee,’”? and ‘‘A 
Patentee”’ respectively. Itisa pity **D. H.” ventured to 
make statements which he was wholly unwilling to discuss 
or to have confuted. But to come to the important subject 
of the organisation of a committee for the purpose of draw- 
ing up a formal petition to Government requesting certain 
concessions for the benefit of inventors, and others inter- 
ested in patent matters, I would suggest that the name of 
Mr. Broadhurst, M.P., should not be omitted, as I believe 
this gentleman would be a very useful advocate in favour of 
cheapening patents and other important reforms, when the 
subject eventually comes up for discussion in the House of 
Commons. I would also suggest that the proposed petition 
should contain a request that outline reports of law cases 
affecting patents should be published in the Commissioners’ 
Journal, and that the publication of the claims of American 
patents should be resumed, as was the case some two or 
three years ago. It would also be advisable to have the 
point decisively settled as to who is the legal patentee of a 
similar invention—the applicant who obtains his seal first, 
or he who filed his petition first. Greater despatch should 
also be urged in the issuing of indexes, especially the subject- 
matter index—that for 1879 not being, I believe, yet 
printed. i 

T an, Sir, yours faithfully, 
J. ANGELO FAuHIE. 

Nassau-street, Dublin, and High Holborn, London, 

December 7, 1880. 





To THE EDITOR OF ENGINEERING. 

Srr,—Yonu cannot think how highly flattered I feel to 
find that my letter kindly published by you on Novem- 
ber 19 has created such a stir. If proof was wanting of 
the truth of my observations, it has, I submit, been fur- 
nished in the fact that so much energy has been expended 
in attempting to impugn their accuracy. 

In your issue of November 26, ‘‘ An Old Patentee’’ pro- 
tested against the conclusions drawn in my letter. I did 
not intend to trouble you, however, with any reply to his 

‘letter, agreeing as I do with his remark that any discussion 
on the relative capabilities of London and provincial patent 
agents is entirely foreign to the main question. I say this, 
however, without retracting one word of what appeared in 
my last letter as t» the expediency of small practitioners 
writing to the papers. 

But now another correspondent, who signs himself ‘A 
Patentee,’’ has ventured on the scene, so that my silence 
might be erroneously interpreted as an acknowledgment 
on my part that ‘‘ Anti-Humbug is shut up.” 

Now I dare say both your correspondents know a great 
deal about the matter, indeed, they do not even tell us the 
are not either themselves patent agents, or connected wit 
such. Butif they are merely bond fide patentees, and not 
in any way connected with patent agency business, all I 
can say (besides congratulating their patent agent friends 
on having two such noble champions) is, that if they know 
more of the details of patent work, or of the relative capa- 
bilities of first-class London and average provincial 
(including Irish) patent agents, than I do, then they are 
very much more familiar with such matters than are 
ninety-nine patentees out of a hundred. 

If my name were to appear at foot of this letter in your 
influential paper, I might (not unnaturally) be accused of 
‘* puff’’ in saying this; but writing ay > my | as I do, 
I feel justified in making the assertion, because I know it 
to be well founded in fact. 

Well then, Sir, the best way that occurs to me of dealing 
with the observations of your correspondents, is to make a 
few general remarks, as follows : 

1. I do not deny that some provincial patent agents are 
competent to render valuable assistance to an inventor in 
defining the limits of his invention and in so drawing up the 
specification as to explain the character of the invention 
with clearness. 

2. A patentee may be very clever as an inventor, and 
yet not in any way qualified to form a correct opinion as 
to whether the specification of his patent is properly drawn 
or not, and, indeed, primd facie evidence that a patentee 
knows his own incompetence in this respect is to be found 
in the fact of his employing a patent agent to draw the 
specification for him. 

3. As to whether a patent specification is properly drawn 
or uot, I would say ‘‘ the proof of the pudding is in the 
eating.’’ I have knownspecifications drawn in Liverpool 
and elsewhere to give great satisfaction to the patentees 
until the validity of the patents came to a crucial test, 
whereupon the favourable opinion vanished. Let us hope 
this may not some day be the experience of your Liverpool 
mmeaant, ‘* A Patentee,’’ whoever his patent agents 
may be. 

4. The fact that your correspondent has quite recently 
negotiated the sale of a patent for Ireland, to his satisfac- 
tion, through some agent on the other side of the Channel, 
whilst a circumstance on which your correspondent is to be 
cordially congratulated, is, nevertheless, wholly beside the 
question, however capable may be the nt he employed. 
I say this because (speaking generally, and without 
reference to any individual) obviously a man (whatever his 
calling) may be a good salesman, though not therefore 
necessarily competent to act as an adviser in matters of 
patent law. 


5. Quite a considerable number of persons who under- 
take patent business are far better quali 


ed to act as 


7. Perhaps some very good specifications are drawn in 
Ireland ; but, ney seen many from there, I say it has 
never been my good fortune to come across one t was 
well drawn, and I say this in the light of very consider- 
able experience of the work of the most eminent coun: 
and London and provincial patent agents. 

8. In proportion as a patent agent has leisure, owing to 
the smallness of his practice, so does he necessarily lack 
the varied practical experience essential to forming a sound 
opinion on intricate questions of patent law reform. 

Tam, &., 
AntTI-Humsve. 

P.S.—Allow me to add that I hope Mr. Tweddell will 
fall in with the suggestion that he should take the initia- 
tive in forming a committee, and this without loss of time, 
and that all the letters that shall have appeared in your 
columns should be carefully considered by such committee, 
with a view to —s with all the points raised. And 
above all, do not let the committee forget the five pounds 
that is to come from Mr. Arthur Paget. 


To THE EpIToR OF ENGINEERING. 

S1r,—I eo there is no appearance of action as yet in 
the matter of the committee to get up those petitions. 

If Mr. Tweddell is indisposed to take up the affair, have 
we no hope from other sources? Mr. Arthur Paget, or 
Mr. Lloyd Wise might perhaps be induced to make a move. 
They both know something of committee work, and are 
both men of energy. At any rate it is to be hoped the 
matter will not be allowed to fall through for want of some 
one to start it. 





IT am, your obedient servant, 
ANOTHER M. Inst. M.E. 
London, Dec. 9, 1880. 





ELECTRIC LIGHTING IN THE CITY AND 
AT GLASGOW. 
To THE EDITOR OF ENGINEERING. 

Srr,—Unlike the lady who, saying she could ne’er con- 
sent, consented, the Brush Electric Light Company seems 
to be in the position of one who, saying she will ne’er 
refuse, refuses. The very thing the company wants, and 
quite pathetically begs for, is a test, but as soon as the 
judges arrive, the company will not be tested. Are we 
seriously required to believe that the very elementary con- 
ditions of a fair trial recited in Mr. Montgomery’s letter 
were ever in danger of en departed from, to an extent 
to seriously vitiate the results, by the judges at G w P 
I find it hard to believe, and cannot help thinking, with the 
‘*a Mr. Crompton,”’ so lightly esteemed by the Mr. Mont- 
gomery, that the Brush peop e might have seen other rea- 
son for preferring a trial later rather than sooner. At any 
rate when a body of gentlemen take so much pains to pro- 
mote a public object as did those who first got up the 
exhibition at Glasgow, and then did their best to institute 
a fair competition for the general advantage, those exhi- 
bitors who choose to hold aloof—and naturally suffer 
thereby—should be content to give the simple explanation 
that they know their own business best, and not hint that 
the judges are incompetent or unfair. Neither is it wise in 
them to sneer at the ‘‘ status’’ of competitors who did not 


of the reliable data which every one expected to result 
from the competition, and have still to be content, so far 
as regards the Brush light, with a rechauffée of American 
reports. If the public draws an unfavourable inference the 
Anglo-American Company need not be surprised. Perhaps 
this longing for a trial, and their strong sense of caution, 
might be simultaneously gratified if they took a leaf out of 
the book of another ‘‘great American ing company,” and 
instead of spending 2501. over the —— ofa preg wae eg 
in which, as some think, they might possibly get beaten, 
obtained vicarious glory by giving a prize of 1000. for the 
best light, in a trial over which they could preside as 
judges, so both giving the Glasgow gentlemen a lesson in 
the art, and themselves a really ul reason for standing 
out once more. It would be only fair to admit to the com- 
petition the gaslights at Liverpvol-street Station, which, 
by the unaccountable — in which they maintain their 
existence side by side with the Brush light, have, in some 
people’s opinion, established a primé facie claim to consi- 
deration. One word more. Your correspondent Mr. hil- 
lingworth Hedges is not the only person who thinks 
figures are used too freely in describing the powers of 
electric lights, and it is not impossible that, as Mr. Cromp- 
ton says, the apparent costliness of the Crompton system 
is due to the powers being stated honestly in some cases 
and a little recklessly in others. If so the socmer trials 
are held which shall enable the public to check these things 
for themselves the better. At present we have the mere 
assertions of partisans, which fail to establish their own 


cause, though powerful to injure their rivals, and through 
them the whole prospects of electric lighting. 
Iam, Sir, your obedient servant 
IGHT. 


To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of last week, I noticed a letter from 
two representatives of the Brush Electric Light Company 
iving what appeared to me very shallow excuses for with- 
rawing from the competition here. Now I happened to be 
present when the jurors arranged with Mr. Crompton and 
the representatives of the 


rush Company, 
manner in which the measuring of the fight, and of the 


engine power used, was to be conducted, and both parties 





salesmen than as patent 
6. The 


agents. 
fact of a patent having been negotiated does not 


then expressed themselves satisfied with the arrangements, 


to be 


sel, | is denied ‘ status,”’ whatever that may mean, 


large | Mr. aaa bal cee , 


as to the] i 


the committee were most accommodating and would have 
for any extension of time required to bring other 

machines to the ground, 
I do not quite understand on what ground Mr. gt on 


perhaps 
Mr. Montgomery can explain; at any rate Mr. Crompton’s 
system seems to have sufficiout a status” to hold oon 
st the Brush Company, and they seem to know it. 
e public are somewhat “‘canny”’ on this side of Tweed, 
and “‘ bounce” does not go down tr eouty. 
obedient servant, 


Your } : 
OHN GROVES. 
131, Hope-street, Glasgow, December 8, 1880. 


To THE EprTorR oF ENGINEERING. 

Srr,—A Mr. eee ry has addressed to you a letter 
from which it appears that he poses as the champion of the 
Brush system of 1 . Your readers will 
— remember the gist of my letter to be that, either 

he power of the Brush light was over-estimated at 2000 

or that the Gramme light was under-estimated at 4000 
candles, I challenged the Brush Company to show that 
their light was as much as one-fourth the power of the 
Gramme light. 

Mr. a goes on to say that “‘ The absurdity of 
my figures places them beyond the pale of argument ;”’ by 
this manceuvre he evades giving 
readers could pass their own judgments. I will therefore 
attempt to supply a few data m - During the recent 
Exhibition at Glasgow, three of the exhibitors, the Brush 
Company, the Lontin Company, and myself, lighted up a 
piece of ground adjoining the Exhibition for a football 
match ; I took this favourable opportunity of comparing 
the power of my lights with the Brush lights. In siete 
the staff to obtain equal shadows I was not content wit 
my own judgment, —— phy anne = — 
of several engineers of position lasgow. ese gentle- 
men will, I have no doubt, be able to testify that the staff 


any data on which your 








was as fairly as could be done, under the circum- 
stances, and that the possibilities of error were ne | small, 
Two of ar lights were com with the Brush lights 
to right and left of them with the following results : 
Distance | Distance 
of Staff | of Staff | Ratio of 
—— from from Lighting 
Brush | Crompton! Power. 
Light. Light. 
Yards. Yards. 
Measurements most 
favourable to Brush 7 254 12—1 
light 
Measurements most 
favourable to Cromp- 5} 27% 25—1 
Moon af all 
ean 0 measure- 
os } 6 27 20—1 














The Brush lights were in ground glass globes 18 ft. from 
the ground; my lights were in clear glass lanterns 50 ft. 


shirk the trial, and who have profited thereby—as I believe | from the ground. It is part of my system to use large 
the Crompton light, for one, has profited, especi Z in | lights and I hang them so high that the direct rays are not 
Glasgow itself. As it is, we have been needlessly baulked | an annoyance to the eyes. The Brush lights are usually 


hung so low that they must be surrounded by ground glass 
or some other diffuser. 

If I understand Mr. Montgomery rightly he still upholds 
the statement that each of the 16 lights of a 16-light Brush 
system is of the power of 2000 oontiea, It follows from the 
above ratios that my lights are from 24,000 to 50,000 candles 
each. Although I honestly confess that I should like to 
measure my candle- with such a foot-rule, the fear 
that ‘‘the absurdity | Bg Sigures would place them 
opens the pale,” &., hitherto deterred me. On the 
other hand, if, as I believe, 4000 candles is a fair valuation 
for the A Gramme light, the consequences of dividing this 


figure by the ratios above given in order to arrive at the 

wer of the Brush lights, would be too grave to be 
attempted by me, and must ask your readers to do the sum 
themselves. 


One word as to the Glasgow trials. Mr. Cunliffe Owen’s 
excuse for the withdrawal of the Brush system is a ve 
old one, which being translated, stands thus: The condi- 
tions were not favourable, therefore the horse was scratched’; 
a new trial, overa 
new course, . It would,I think, 
require a ane panne style than es Canliffe Owen 
possesses to persuade the ag eg J wor at a jury 
com of such men as Sir Wm. Thomson, Dr. Wallnoe 
Dr. Hopkinson, Mr. Bottomley, and Mr. Mortimer Evans, 
was less anxious than was one of the competitors to make 
the trials complete and exhaustive. Be that as it may, I, 
for one, with great pleasure t the challenge of the 
Brush Com , though my re of Glasgow make 
me smile a little at the fervour with which it is given, and 
raise in my mind a doubt whether this new-born zeal for 
public competition will be sufficiently long-lived to bear 
practical fruit. Yours fai ally 

R. E. CromprTon, 


Mansion House Buildings, E.C., Dec. 9, 1880. 





Erratum.—In our issue of last week a typographical 
error occurs. ph but one, on page 519, 
authorities seem to have 


their town 
the fact being that the mud of Leeds is not so treated, bu 


te. 





therefore the contention that the trial was not 


only most of the solid refuse. 
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THE GOVERNMENT AND THE EDISON 
TELEPHONE COMPANY.* 
(Continued from page 515.) 

Mr. Wester in continuing his address on behalf of 
the defendants, urged that colloquial conversation between 
A and B in their respective houses had never been in con- 
templation of either of the Acts of 1863 or 1869. Prior to 
what he might call the abortive effort of Reiss, the human 
voice had never been transmitted; in the Morse sounder 
no sound was in reality called into existence or transmitted 
from one m to another. The learned counsel then 
entered into an elaborate explanation of what “ hearing’’ 
and “‘sound”’ were ; but he said the broad question of a 
monopoly was not to be determined by such delicate and 
subtle questions of science. The Crown asserted that Mr. 
Fdison’s invention was only an improvement in the use of 
known agencies and that nothing new had been created ; 
but if this were being tried as a patent case he had no hesi- 
tation in saying that no judge and no court would entertain 
the notion that this was only a kind of telegraph within 
the grant of a patent. If a loud-speaking telephone were 
erected in the Post Office the speech of the learned Attorney- 
General might be listened to. But would that be trans- 
mitting a message? It might be bottled up by the phono- 

ph and be produced for the delight of future generations. 
Would that be infringing the monopoly ? Would the Crown 
admit that a musical entertainment or concert given in 
Manchester might be listened to by people in London by 
the telephone without infringing their privilege? He did 
not think they would. But was that a telegraphic message 
within the Acts? The monopoly of the Crown is not for 
any special instrument, but for the user of it. Sound was 
transmitted hy the teleph practically in the same way as 
it was by a speaking tube; it had merely extended the 
wers of hearing the human speech. e hoped their 
ordships would not be influenced by the assertion that the 
defendants adopted a particular user of their invention in 
order to evade the monopoly of the Crown. ; 

Referring to the wording of the Acts, Mr. Webster said 
that a ‘‘ message or communication’? meant something 
put down and carried about by a third or other persons, not 
necessarily written down either by the sender or his agent. 
What the subscribers paid for here was merely for access 
toatube. The direct communication between A and B 
was not within the scope of either the Post Office or the 
Telegraph Acts. If a voice be rendered audible at the 
Central Exchange that is not a telegraphic message. He 
maintained that by the Act of 1868 direct communication 
between two persons was left untouched where it was, but 
the companies were forbidden to send messages for third 
persons for hire. The Legislature wished to protect the 
sending of public messages, not to interfere with private 
persons using telegraph wires for their own business pe 
poses. Private messages might be sent by a stranger along 
the telegraphic wires of a friend who owned them, by his 
kindness, if no charge was made for them ; just as a letter 
might be sent by the band of a friend from one person to 
another without ne | the Post Office monopoly. 

After some discussion Mr. Benjamin read extracts from 
a lecture delivered by Mr. Preece before the Royal Insti- 
tution, and published in February, 1878, with the object of 
showing that Mr. Preece had used the popular language 
in use at the time, and had spoken of the telephone as an 
instrument for the transmission of speech or sound toa 
distance, and the reproduction of human speech at a 
distance. The learned counsel then went on to call atten- 
tion to the marvels of Mr. Edison’s invention, perfect- 
ing Mr. Bell’s invention, which only carried the human 
voice to a moderate distance, about five miles, to the extent 
of its natural powers, perfect, no doubt, in theory, but, in 
the parlance of patents, hardly useful. Thereupon he 
invented those two exquisite contrivances—his transmitter 
and receiver. The company, in no sense, transmitted mes- 
sages, but merely put two people in connexion for con- 
versational purposes, furnishing on hire or selling the 
means for so doing. Had they not such a right to sell or 
hire their telephones? How could the monopoly be tor- 
tured to cover such a case as this? How were the com- 

ny liable to a penalty which was kindly waived by the 
information, because A spoke to B? Mr. Benjamin con- 
cluded by saying he thought everything now had been 
brought to the notice of the Court during the able argu- 
ment of his friend Mr. Webster, and he would now leave 
the case in their Lordships’ bands. 

The Attorney-General then replied on the whole case on 
the part of the Crown. He said, though some things had 
been said in the course of the argument which he had 
rather had not been said, he would endeavour not to reply 
in the same controversial spirit. But to those who read or 
who heard the observations of his | 





earned friends an 
incorrect impression might have been conveyed as to the 
course adopted by the Postmaster-General. It was said 
this action was an attempt to interfere with the free use of 
human speech and to prevent one man speaking to another. 
It all tarned on whether this was direct speech or not. Of 
course, if it was, then every one was free to speak by it. 
It was stated also that there was an apparent attempt, 
while praising the ingenuity of the inv at as and its details, 
to uce the value of the patent to nothing. Nothing, 
however, was further from the intention of him or his 
learned friends than this. He was bound to analyse the 
invention thoroughly to show that it was one of a like 
kind with the electric telegraph. The defendants said 
this statute must be construed, because it relates to a 
monopoly, with the utmost strictness; but no more 
rigorous rule of construction applied to these Acts than to 
any others. The State, as trustees of the public, is bound 
to see that the public is supplied with a constant and 
sufficient telegraphic service. When the contrary view 
_ * In the report of this trial published in our last week's 
issue, the name of Dr. Fleming was accidentally printed 
Hemming. 





was presented to the late Lord Chief Justice Cockburn b 
counsel at the Bar, under the old Post Office Act, he said, 
‘No; the Act was for the protection of the revenue 
and the public, and for the benefit of the public.”’ As to 
transmitting telegrams, the defendants asserted a third 
person must intervene, and they said a “ message’’ is 
a corporeal substance, probably written on paper. He 
maintained paper is only used in this way for accuracy 
and for purposes of record. A message is an incorpo- 
real thing; it is not the paper or the ink that is sent, 
but the matter. His ;propositions were two—one 0 
law, another of fact. The defendants’ reading of the 
statute is wrong, and they cannot, even on their own 
comstruction, claim e ption, b the company are 
doing more than their counsel say can be done even 
under the narrow interpretation they put on section 4. 
The whole privilege of the telegraphs is attacked by the line 
of defence Hs meen According to the defendant’s conten- 
tion, if 1000 people were to subscribe 11. each, or 1s. each 
to erect a telegraph, they would be the owners of that wire. 
The Government cannot permit such inroads on the tele- 
graph revenue; any deficit caused thereby must not be 
met by increased taxation on the telegraphs themselves. 
The ent was not a brave one. They had not 
joan Hn 1 ay pple with the difficulty presen’ to them. 
The whole of the instrument does not belong to the trans- 
mitter, though part of the wire may be his. It is not so 
now, and never bas been so. First, the receiving in- 
strument is the company’s. It is their official who is 
told, ‘“‘ Put me in communication with A B.” If one link 
is destroyed the whole chain breaks. Then there is the 
** switch-board ;’’ neither sender nor receiver has any pro- 
perty in that, to say nothing of the trunk wire, which puts 
A’s wire en rapport with B’s, it is trae, through a small 
portion belonging to each. What the subscribers do is to 
obtain a contract to send their messages through this trunk 
wire. Mr. Benjamin asks who is here the ate, and says 
perhaps it is the sender, but surely not the company? Why 
the company, so to speak, open the gates of the railway, 
they supply the locomotive engine and the locomotive 
power, they work the points, and keep the line clear. If 
this were not transmitting, which it clearly is, then an 
offence is committed under section 6 under ‘‘ any company, 
corporation, or person, who transmits, aids, or is concerned 
in transmitting.’’ He accepted M. Jarmain’s definition of 
telegraphy, though, by the way, it only describes two modes 
—one of them the Morse sounder, but he adds that it is 
impossible to find its definite formula. Mr. Webster’s 
argument was extraordinary and ambiguous ; he admitted 
that somehow or other, no one precisely knew how, the 
voice got to the other end of the machine. But it isknown 
that vibrations of air are produced at the extreme end 
similar to those transmitted from the near; the same voice 
is in no sense carried along the wire, There is a great deal 
that is mysterious about electricity which is as yet unsolved. 
But sound is only vibrations, more or less rapid, of the air, 
and may be produced by the explosion of a cannon as 
well as by the human or other voice. The action of elec- 
tricity in its undulations, increment, and decrement, with 
its intermissions and variations, was known before this 
telephone was invented. ‘The voice is only the agent 
setting it in motion, producing vibrations at one end 
identical with those committed to it at the other; nota 
rticle of the voice itself is actuully transmitted. 
rior to Edison, the telegraph had not reached articulate 
certainty, but the vibrations of the human voice had been 
reproduced on Reiss’s telephone in 1869, whereby ‘‘ God 
save the Queen’’ and the 100th Psalm were clearly heard. 
Articulate speech in its reproduction was reached solely by 
greater mechanical nicety. As tothe question of a concert 
transmitted by the telephone from Manchester to London, it 
is uncertain if it would be within the Acts. It is doubtful if 
it would be intelligence or a message communica Mr. 
Webster cleverly avoided the yy of Mr. Cowper’s 
writing telegraph, where tke hand is the initial mover; no 
one doubts that is a telegraph. Would he say there that 
the writing itself or the ink was conveyed by the wire? 
Then how the voice by the telephone? The Attorney- 
General proceeded to apologise for trespassing so much on 
time of the court; but he felt it was necessary, having 
regard to the magnitude of the interests involved, to do 
bis duty to the very utmost; and, in conclusion, he ho; 
the interests of the public would be protected, and that 
this telephone would be declared to be an infringement of 
the rights of the Crown. The learned counsel resumed his 
seat, having addressed the Court for close on three hours. 

At the conclusion of the address, Mr. Baron Pollock inti- 
mated that the Court would reserve its judgment, which 
would be given with as little delay as possible. 

(To be continued.) 











CHEAP PATENTS. 

Art the last monthly meeting of the Society of Engineers 
for the present year, which was held on Monday, the 6th 
inst., at the Society’s Hall, Victoria-street, Westminster, 
Mr. Joseph Bernays, President, in the chair, a paper was 
read by Mr. Frank W. Grierson on ‘‘ The National Value of 
Cheap Patents.”” The author pointed out that inventors, 
like all other men, did not work for the mere sake of work- 
ing, but for their own advantage. In obtaining an advan- 
tage for themselves, however, they confer: upon the 
whole nation a much greater advantage. The advantage 
an invertor sought was secured to him bya patent ; patents 
should therefore be granted at as low a cost as possible. A 
patentee was desirous of providing improved processes and 
means of doing what had not before been possible, or of 
doing something in a quicker and more economical manner 
than had before been possible. Inventions were very 


seldom ‘‘ happy thoughts,’’ they were nearly always the 
result of much consideration and many experiments, neither 
of which would be undertaken for the mere love of the work 





but which were undertaken in the hope of reward in the 





f | lasting 


form of a successful patent. The petentes had an obvious 
incentive for getting his invention known and adopted ; if it 
was not an improvement it would certainly not be adopted, 
but if it was, it would be adopted only in consequence of his 
— efforts, and by its adoption a step in advance had 
made. After referring to the evil of ‘‘ orphan” inven- 
tions, the author gave the details of the stamp duties on 
British and American patents, from which it appears that 
the stamp duties on a patent in this country, lasting only 
14 years, are 175/., while those on an American patent, 
17 years, are only 71. A table was then given of the 
patents applied for, and granted, in the United States and 
in Great Britain during the last ten years, from which it 
was shown that our 501. stamp duty at the end of the third 
year kills about 70 } cent. of the patents granted, and 
that our 1001. duty destroys very nearly 20 per cent. more, 
leaving only 10 or 11 per cent. to complete the full term. 
The effect of these crushing duties is that while on 3lst 
December, 1879, there were in this country only 15,755 
patents in force, in the United States there were more than 
200,000, not including designs. The United States thus 
have thirteen times as many patents as we have in force at 
the same time, and therefore make thirteen efforts to 
advance, for each one that we make. During the last ten 
oo 22,868 British patents have been crushed by the 
eavy stamp duties. An American patent, once granted, 
lasts the full term without further payment. The result 
of this is seen in our enormous import of American goods 
of varied description, and in the continued flow of our 
skilled artisans to America. Mr. Grierson then gave the 
following comparative table of average results for the last 
ten years: 








British United 
— Isles, States, 
Receipts ... -++| 158,2807. | 143,0497, 
Expenditure eos) 48,0637. | 125,254/. 
Profit ne ese eee eve .. | 110,2172. 17,795/. 
Stamp duties on one patent .., eee] =: 1750, 7. 
Maximum duration of patent ... «| 14 years. | 17 years. 
Average o « - a a 5 kw ” 
Number of patents applied for 4496 19,770 
° » granted .., ove | 2989 13,335 
o » @pplications refused or aban- 
doned ... eco pm ose es 1516 6415 
Number of grants paid 507. duty 820 
a eae ». 1007. duty ... 253 
* » » killed by 507. duty 1851 
” ” oo” ” » 1002, duty 436 
Percentage of applications granted ... «| 66,28 67.55 
” ” ” refused or aban- 
doned ... ees on eae «o 33.72 32.45 
Percentage of grants paid 50/. duty .. 30.70 
= ve " » 1007, duty «| 11,18 
” ” * killed by 507. duty ...| 69.30 
” ” n » 9 . 1002. duty...) 19.52 
rn ” ” lasting full term 11.18 100.00 
Population eee oe on eee ...| 34,500,000 | 50,900 000 
Number of persons to one patent granted) 11.577 3811 
Ratio of amount of duties on one patent ... 25 1 
» » Bumber of patents granted ., ove 1 3 
” 4 ” » » imforce,,,  ... 1 8 
Average cost to inventor for one patent, 
including patent agent's charges .., 1902, 19/7. 
Technical examination of applications .| mone careful 
Inventions invalidly repatented .-|frequently| rarely 











Mr. Grierson went on to observe that this Table showed 
that in the United States three patents were granted for 
one here, after allowing for the difference in population, and 
that the stamp duties on one patent here would pay those on 
twenty-five patents in the United States. We might, there- 
fore, fairly say that the British inventor was handicapped 
25 to lin favour of the American inventor. It was to 
be carefully remembered that in handicapping the inventor 
we handicapped the nation. The author drew attention to 
Mr. John Standfield’s proposal for reduced stamp duties, 
which was as follows: On application (to cover cost of 
provisional protection), 21. ; on filing complete specification 
(to cover cost of printing, &c.), 3l.; total, 5l.; there 
should also be an annual tax of 1/. Provisional protection 
to be granted for one yedr, and the duration of patents to 
be twenty-one years. After remarking on the advantage 
of official technical examination of applications, the author 
pointed out that it was impossible to calculate the enormous 
indirect loss the nation suffered from our present exorbi- 
tant patent stamp duties, which drove abroad and stifled a 
large proportion of that inventive faculty upon which 
alone we were dependent for holding our place among the 
nations, and which might, if not so hampered, save a 
considerable number of lives now annually lost in pre- 
ventible accidents, and might give employment to many 
who are now unable to obtain work, and whom in con- 
sequence we have to support in idleness. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was & 
larger attendance on ’Change at Middlesbrough than there 
has been for some time, and business was rather more 
active. At the opening of the market there was a good 
deal of conversation respecting the ironmasters’ official 
returns which had been issued a day or two qeozionsly, 
and which it was found were inaccurate and to 
amended. Pigiron was sold on the basis of No. 3 Cleve- 
land being 39s. 9d. per ton. Buyers offered 3d. per ton 
less for this quantity. Messts. Connal and Co., the 
warrant storekeepers, had in stock at Middlesbrough 
119,195 tons, an increase of 1635 tons on the previous 
Tuesday. In Glasgow, Messrs. Connal hold 487,505 tons. 


The Finished Iron Trade.—There is no alteration in 
the finished iron trade. Prices are the same as they were 
last week. All the works in operation are ~~ very fully 
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wages of the higher paid or skilled workmen engaged in 
the mills and forges. 


The Make and Disposal of Pig Iron in Cleveland.—The 
official amended returns of the Cleveland Ironmasters’ 
Association show that of 166 blast furnaces in the North of 
England 118 are in operation against 93 in blast at this 
time last year. There are two furnaces in course of con- 
straction. 


The North-Eastern Railway Company and the Cleve- 
land District.—It is stated in the Cleveland district that 
the drawback on iron works traffic which the railway com- 
pany have been allowing will be discontinued at the end of 
this year, and that given rates without any rebate will be 
charged by the company. The rebate now allowed is 
understood to be 74 per cent. on accounts, This of 
course means that the basis of rate for the traffic in 
question is too high. On the receipt of the revised 
rate which the iron trade is looking forward to it is hoped 
the removal of the rebate will be no disadvantage to the 
freighters. A greatdeal of murmuring is going on with 
regard to the irregular supply of trucks for carrying the 
traffic of the district. It is stated that the railway com- 
pany have a considerable quantity of rolling stock ordered, 
but they are thought to have been too long in taking steps 
to meet the requirements. The sudden expansion of traffic 
at the beginning of the year took all parties by surprise. 

Shipbuilding and Engineering.—General engineering 
is very brisk, and marine builders have a great deal of work 
on hand. Shipbuilders have never been so busy for years 
asthey are now. Some of them are booking orders for 
1882, having secured contracts which will keep them 
occupied during the whole of next year. At some of the 
shipyards the men are asking for an advance of 10 per cent. 
in wages. It is not expected that there will be any unusual 
difficulty in arranging matters, a compromise being antici- 
pated. 


The he of Blast Furnacemen in Cleveland.—Late 
last (Tuesday) night the secretary of the Cleveland Mine- 
owners’ on Cleveland Ironmasters’ Association, Mr. 
John Dennington, received at his office, Middlesbrough, the 
award of Mr. Vincent Thompson, barrister, of Leeds, with 
respect to the wages of blast furnacemen in the North of 
England. The matter for reference was the agreement 
under the sliding scale, it being provided in the scale that 
any question of dispute should be referred to arbitration, 
Mr. Meynell, the county court judge for Durham, bein; 
named as arbitrator. That pad von could not act, an 
he appointed as his substitute Mr. Thompson. The 
question in dispute was as follows: Having regard to the 
fact that No. 3 Cleveland pig iron is ascertained to have 
averaged for the quarter ending September 30 a net selling 
price of 40s. 10.95d. per ton, the arbitrator is asked to say 
that the ironmasters are or are not entitled under the 
agreement to make a reduction in wages for the last three 
months of 2} per cent., such reduction being calcula in 
the prescribed manner under the sliding scale agreement. 
Having heard the arguments, and ‘duly weighed an 
considered them, Mr. Thompson decides that the iron- 
masters are entitled under the said sliding scale agreement 
to make s reduction in wages for the last three months of 
1880 of 23 per cent. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s pig-iron warrant 
market opened firm, then became weak, and closed with 
prices as on the preceding day. Business was done in the 
morning at from 51s. 9d. to 51s. 7d. cash, and from 
51s. 11d. to 51s. 10d. one month, and the close was buyers 
at 51s. 8d. cash and 51s. 10d. one month, and sellers want- 
ing 1d. more per ton. The afternoon quotations ranged from 
51s. 8}d. to 51s. 74d. cash, and from 51s. 11d. to 51s. 10d., 
the market closing with buyers at 51s. 8d. cash and 
51s. 10d. one month, and sellers holding out for for 1d. per 
ton more. There was a firmer market on Friday, anda 
recovery of 4d. per ton took place ; on the whole, however, 
there was still a decline of 6d. per ton. Only a small 
amount of business was transacted during the forenoon, 
and the prices ranged from 51s. 8d. to 51s. 10}d. cash, and 
from 5ls. 104d. to 52s. 0}d. one month, the close being 
buyers seg | 51s. 10d. cash prompt, and 52s. one month, 
and sellers a little higher. The market was firm in the 
afternoon, and business was done at from 52s. to 52s. 1d. 
cash, and at 51s. 1}d. to 52s. 2d. one month, the close 
being buyers at 52s. cash and 52s. 2d. one month, and 
sellers 1d. more. Much regret was expressed during 
the day at the demand from France and Germany 
having fallen off to a marked extent. The warrant 
market was weak on Monday, and there was a decline 
in price to the extent of 6d. per ton. In the morning 
quotations started as they left off last week, at 52s. 1d. 
cash, but subsequently a decline to 51s. 9d. was made and 
from 52s. 3d. to 51s. 11d. one month, and the close was 
buyers offering 51s. 8d. cash and 51s. 10}d. one month. 
There was a further decline in the afternoon from 51s. 9d. to 
51s. 6d. cash, and from 51s. 10d. to 51s. 8d one month, and 
at the close of the market buyers were offering 51s. 6d. 
cash and 51s. 8d. one month, while sellers wanted 1d. per 
ton more. Yesterday’s market was also dull, and prices 
suffered another decline amounting to 2d. per ton, making 
8d. on the twodays. Transactions took place during the 
forenoon at from 51s. 5d. to 51s. 6d., and from 51s. 6d. to 
51s. 8d. one month, the market closing with buyers at 51s. 5d. 
cash and 51s. 7d. one month, and.sellers asking 1d. more per 
ton. Coltness No. 1 was reduced in price 1s. per ton and 
Dalmellington No. 1 1s. 6d. per ton during the forenoon, 
In the afternoon from 51s. 5d. to 51s. 4d. cash and from 
51s. 7}d. to 51s. 64d. one month were the quotations, and 
about the close of the market there were sellers at 
5ls. 4jd. cash and 51s. 6d: one month, and buyers near. 
The Gartsherrie and Eglinton brands were reduc:d in 


q| Wires without authority.” 


price 1s. per ton. The market opened this forenoon 
quiet, and the business was done at 51s. 4$d. down 
to 51s. cash, also at 5ls. 74d. down to 51s. 3d. one 
month, and at the close there were buyers at the lowest 
and sellers very near. The afternoon market was flat, 
with business done at 50s. 11d. down to 50s. 7d. cash, and 
51s. to 50s. 10d. one month done, the close being firmer 
with buyers at 50s. 8d. cash and 50s. 11d. one month, and 
sellers asking 1d. per ton higher. The general demand 
for pig iron continues to be good, more especially for home 
consumption, and the satisfactory returns recently issued 
regarding the Middlesbrough pig iron trade prove con- 
clusively that there is now a decided growth going on in 
the iron trades both of land and Scotland. Some 
additional fair sized lots have fixed with Canada, and 
also a little for New York. The shipping to the Continent 
is practically at an end for the present season, and ship- 
ments generally are small during the winter months, when 
stocks as usual increase, but the prospects for next year 
‘are looked upon hopefully. Speculation is still the moving 
element in the Glasgow market, and great hopes are 
entertained of what the future will bring, meanwhile the 
imports from Middlesbrough into Scotland are enormous, 
and it is thought that the imports must continue to be on a 
large scale, so long as the present difference in price between 
Cleveland iron and Scotch warrants is maintained, which 
will be so long as non-consuming buyers are willing to pay 
a — price for Scotch pig iron than consumers can 
supply themselves at elsewhere. The production is now 
largely in excess of the requirements, but the excess is 
being taken off readily by the spéculative buyers, to meet 
whose demands iron is being sent rapidly’ into the public 
warrant stores. An additional blast furnace has been 
blown in by the Coltness Iron Company, and thus there are 
now 121 furnaces in actual operation as against 99 at this 
time last year. Eight of them are producing hematite pig 
iron. At the end of last week the stock of pig iron in 
Messrs. Connal and Co. stood at 486,735 tons, the amount 
transferred from makers’ yards during the week being 
4731 tons. Last week’s shipments amounted to 9452 tons 
as compared with 8113 tons in the corresponding week of 
last year. 

Heavy Engine Casting.—On Friday night a difficult 
ey sy was successfully accomplished at the Dundee 

oundry (Messrs. Gourlay Brothers and Co.), namely, the 
casting of a high-pressure cylinder for a steamer now 
building by the firm for Mr. William Thomson. The 
cylinder weighs 20 tons, and required no less than 23 tons 
of metal. Notwithstanding the great weight of material, 
the work was completed in three minutes. 

Multiplication of Telephone Wires in Towns.—At a 
noes of the Town Council of Edinburgh, held last week, 
the following motion was submitted by Bailie Anderson : 
“That it be remitted to the Lord Provost’s Committee, 
with powers, to order the removal of such telephone wires 


throughout the city as endanger or inconvenience the public, | T: 


and to take steps to prevent the future erection of such 
He stated that it was out of 
no spirit of opposition to the extension of these useful 
instruments that he brought up this matter, but when they 
saw wires stretching in all directions for the use of a 
private company, without any authority or control what- 
ever, it was time to look into the matter. Across St. 
Andrew-square |there were no less than thirty wires, and 
there was no doubt they sometimes fell, for he had seen two 
himself that had been broken by the wind. What he 
wanted was that the wires should be erected in such a = 
as to be of the least possible danger to the community, 
as little offensive to the eye as may be, and that they 
should not be allowed to make connexions to houses with- 
out a the proprietors, as he knew had been done. 
Mr. Clark, who seconded the motion, said that the other 
morning he found men on the top of his roof conducting a 
telephone wire across without the slightest authority what- 
ever. Mr. John Boyd remarked that there was a good deal 
of anxiety on the part of the public with regard to the 
wires, and he thought there was some cause for it He 
proposed some alteration on the terms of the motion. On 
the suggestion of the Lord Provost, the motion was altered 
so as to read ‘‘ consider and report on such telephone wires,”’ 
&c., and to report generally on the subject. Mr. Gibson said 
it had been an instruction to him at his ward meeting that all 
private companies using public property should be made to 
pay for their privilege, and he thought the principle should 
apply in this case. The motion was then passed. 
Inspection of a New Steam Tramway Car.—On Satur- 
day last, at Dundee, Major-General Hutchinson, R.E., on 
be of the Bo of Trade, e an Official inspection 
of the new steam self-contained tramway car, which was 
recently built by Messrs. Dickinson and Co., Birkenhead, 
according to the patent of Mr. Thomas Robertson, 
engineer, Glasgow. The conditions were against a succes- 
ful trial of the car, the rails on the steep gradients of the 
tramway lines being very slippery, and the engine from 
some cause or other having been s' with less steam 
than would be the case in ordinary running, but after two 
trips the general expressed himself satisfied with the 
principle on which the car was constructed, remarki 
that there was less —- discharge of smoke or steam 
than from any cars he had yet inspected. He pointed out, 
however, that a governor would be required to regulate 
the speed of the car, as in going down the steep inclines on 
the road the car might attain a epeed beyond the power of 
the brake to stop in sufficient time to prevent accidents. 
The inspection took place on the Victoria-road line, which, 
with a few alterations, the general said he would pass for 
steam traffic. As to the Lochee-road, he stated that if the 
line were made single where the outside rails were not 
9ft. 6in. from the kerb, he would also sanction steam for 
its use. There were present on the occasion ntatives 
from tramway companies in various of the en 
including Edinburgh, Glasgow, Liverpool, St. Helens, 








Wigan, Gibraltar, any, 





NOTES FROM THE SOUTH-WEST. 

Pontypridd and Cuerphilly Railway.—The first sod of 
this line was cut on Monday and the works will be carried 
out without further delay. For several weeks past men 
have been engaged in boring for a foundation for a great 
bridge over the Taff, between Pontypridd and Treforest, 
and a strong bridge has been constructed over the canal 
near the Bridgewater Arms. The new line will execute a 
sweeping bend from the last-named bridge, pass behind 
Glyntaf Church, and wil! cross the road to Craig 
Haulfa (Sunny Craig) within 50 yards of Ashgrove. Thence 
it will run athwart the fields to the west corner of the Taff 
Vale Cemetery, but without touching it. From the spot near 
the bridge over the canal, to beyond the Craig Haulfa-road, 
will be a very deep cutting, and it is here that the wall was 
commenced on Monday lest. 


Electric Lighting in Bristol.—At the weekly meeting of 
the Bristol sanitary authority, on Thursday, the committee 
appointed to consider the tender of the gas company for 
lighting the street lamps, presented their report and recom- 
mended that it be not accepted. They considered that the 
terms were too high, and that if the company decline to 
reduce the rates, the matter should be submi to arbi- 
tration, re also recommended that some steps should 
be taken to light Bristol with electric lights. After a 
lengthy discussion the committee were authorised to try 
experiments in the way of ag | the streets with elec- 
tricity, at a cost not exceeding 5001. 


Dulais Merthyr Colliery Company.—A petition for the 
winding-up of this company by the liquidators of the West 
of England and South Wales District Bank, came before 
the Master of the Rolls on Saturday. Counsel applied 
that the order made on the previous occasion should not be 
drawn up for a fortnight, to enable the petitioners’ claim 
to be satisfied. The application was granted. 


Cardifi—The tone of the local coal market continues 
firm, although the demand is a trifle less active than it was 
a month since. Prices are not materially changed, but 
sellers are still able to sustain a recent rise. In the house 

trade there appears also to be a continuance of the 
recent improvement, and quotations are firm. Iron ore is 
still in a depressed condition, and the inquiry is slight. 
Last week’s exports comprised 98,796 tons o , 2468 tons 
of iron, 2434 tons of patent fuel, and 120 tons of coke. 
From Bilbao 3880 tons of iron ore were received, other 
sources supplying 2981 tons. 


The Rhymney Valley.—The Rhymney coal trade at the 
the house coal collieries along the Meni, 2 srgnery brisk, 
the demand for the Mynyddislwyn seams being greater than 
can be supplied at some of the collieries. Fresh hands are 
being taken on in some instances as fast as they can be got. 
The men are working full time, and the masters are press- 
ing for larger quantities. The steam coal trade at the New 
redegar ‘‘ big pit’’ is good, the men working full time of 
~~" while their average earnings are 

. per week. A scarcity of men is 


twelve turns fo 
about 5s per diem, or 
feltin the district. 


Bristol Tramways.—The Tramways Committee of the 
Bristol sanitary authority met on Saturday to consider 
certain proposed extensions of the Bristol Tramways Com- 
pany. The committee decided to recommend the council 
not to consent to the Park-street line, and resolved that 
they could not recommend the route of the Clifton line 
beyond Victoria-square. They also decided to advise the 
council to offer the Redland line to the company at 80001. 
Mr. G. White, the secretary of the company, was in 
attendance, and as to the last recommendation stated that 
he felt sure the directors would not give my ee approach- 
ing the price named for the Redland line, having regard to 
the fact that such a — 9 amount of money must shortly 
be spent in the renewal of the line. With respect to the 
route of the Clifton line, he mentioned that ont of the thirty 
houses affected as frontagers, the owners and occupiers of 
twenty-five had agreed to the proposed line through Mer- 
chants’-road, a part of Regent-street, and Rodney-place, 
and that a memorial in favour of the extension was being 
very generally signed by the inhabitants of Clifton. 


———S==—EeE—______ = 
NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Steam on Tramways.—At Dewsbury the use of steam 
has been found so successful on the street tramways that 
tke directors of the Liverpool ways Company have 
been to Dewsbury to see the working of the pare ov These 
are said to give out neither smoke, steam, nor dust, nor to 
make any noise. The consumption of fuel in the engines is 
at the rate of about 7 lb. per car mile, at a cost inclu the 
supply of water of just under 1d. per car mile. The pressure 
of steam on the boilers is generally from 80 lb. to 120 lb. to 
the squareinch. Major-General Hutchinson, of the Board 
of Trade, has inspected the new tramway at York, and also 
the new steam apparatus for propelling the cars. Mr. 
Perrot, the inventor of the engine, was present at the 
inspection. 

The Telephone and Fires.—The Leeds Water Works 
and Fire Brigade Committees are about to adopt tele- 
phonic communication between the town hall police 
station and the turncock’s residence at the water works. 
It is thought that when a fire occurs, the turncock will 
then be able—through his experience—to regulate the 
pressure of water in the mains to any part of the borough. 


Improvements at the Leeds Water Works.—The Leeds 
Corporation has made some great improvements at the 
Bramley Reservoir. The water was fo by being 
uncovered. The reservoir has been reconstructed upon 
inverted groined arches, which support pillars carrying 

irders, and upon these girders is based a complete cover- 
ing of arches. In order to keep the water cool, he covering 
arches are overlaid with concrete and soil. ‘The reservoir 
will contain one and a half million gallons of water. 
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TURBINE AND PUMPS AT BLACKWELL MILL, NEAR BUXTON. 


CONSTRUCTED BY MR. CHARLES L. HETT, ENGINEER, BRIGG. 


(For Description, see Page 542.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed Mr, Lenox 
Smith, 46, Pine-street, New York, the sole agent for ENGINEER- 
ING in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEERING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance, 








NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS. — Tuesday, December 14th, 
at 8p.m. Discussion upon Mr. Seyrig’s paper on “The Different 
Modes of Erecting Iron Bridges.” 

INSTITUTION OF SURVEYORS.—Monday, December 13. A 
discussion will be opened by Mr. Daniel Watney with a short 
paper entitled “The Land Question in 1880." The chair to be 
taken at 8 o'clock. 

THE METEOROLOGICAL SOCIETY.—Wednesday, the 15th instant, 
at 7 p.m., at the Institution of Civil Engineers, 25, Great George- 
street, Wesiminster, the following papers will be read: ‘ Report 
on the Phenological Observations for 1880,” by the Rev. T. A. 
Preston, M.A., F.M.S. “On the Variations of Relative Humidity 
and Thermometric Dryness of the Air, with Changes of Barometric 
Pressure at the Kew Observatory,” by G. M. Whipple, B.Sc., 
F.R.A.8,, F.M.S. “On the Relative Frequency of given Heights of 
the Barometer Readings at the Kew Observatory during the Ten 
Years, 1870-79," by G. M. Whipple, B.Sc., F.R.A.S., F.M.S. 








The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND Inquiry Room now established at the 
new offices of this Journal. In this room are nae ee the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the yee 
Trades, either for reference or distribution. A classifie 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
— will be indexed and placed wnder the care of an 
attendant. 
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PRIVATE BILLS FOR SESSION 1881. 

THE number of notices published in the London 
Gazette during the November which has just 
expired is 299, of which 74 are for Provisional 
Orders, and a few are duplicated. ‘The total is 44 
in excess of last year, and only one short of the 
orthodox limit, or mystical 300. The notices may 





be sorted as follows: 62 emanate from established 
and authorised railway companies, 27 are for Bills 
incorporating new railway companies, 56 relate to 
tramways, corporations and local authorities tender 
19, 51 affect water and gas, 23 are in respect of 
iers, docks, and harbours, and the remainder may 
or the present be ranged under the general head of 
miscellaneous, to be subdivided according to their 
similarity of character when we reach that section. 

In accordance with annual custom we have made 
ourselves acquainted with the — of each sepa- 
rate Bill for the purpose of publishing a concise 
description of them, a task we have set ourselves 
now for many years past. In laying before our 
readers the result, we begin with the London and 
North-Western Company, which by virtue of its 
indisputable pre-eminence, naturally claims that 
position. 

The London and North-Western Company’s 
Additional Powers Bill relates to acquisition of 
further lands by the company, solely and also jointly 
with the Great Western, Lancashire, and York. 
shire, and Lancashire Union Companies ; is to con- 
tain a host of now familiar provisions as to streets, 
roads, and footpaths ; provides for the utilisation of 
surplus lands by granting building leases of them 
until disposed of, and extends the time limited for 
the latter purpose ; confirms-an agreement with the 
Lancashire and Yorkshire Company as to station 
accommodation at Blackburn ; empowers agreements 
with the Midland Company as to New-street Sta- 
tion, Birmingham ; authorises the company to erect 
and conduct hotels at Manchester, Rugby, and 
Dublin ; to create shares in their own undertaking, 
representing the uncalled in capital of the Lancaster 
and Preston Junction Railway Company ; to sub- 
scribe to the undertakings of the Dundalk, Newry, 
and Greenore, and the Lancashire Union Railway 
Companies ; to increase the capital of the Oldham, 
Ashton, and Guide Bridge Company, and to allot 
part of the new shares to themselves and the Man- 
chester, Sheffield, and Lincolnshire Company ; and 
is to contain additional capital powers to the com- 
pany and the Great Western, and Lancashire and 

orkshire Companies, 

The company also apply for a Rickmansworth, 
Amersham, and Chesham Railways Bill authorising 
two railways, No. 1 being by a junction with their 
main line at Watford to join the Watford and Rick- 
mansworth, where it crosses the River Colne; and 
No. 2 is from the termination of the Watford 
and Rickmansworth, through Chalfont St. Peter, 
Chenies, Chalfont St. Giles, and Amersham, to 
Chesham. 

The London and North-Western Company 
further promote a Bill entitled New Railways, 
which is to authorise the construction of eleven 
lines ; the first is the Kenilworth and Berkwell Rail- 
way from the Oswestry and Ileamington at Kenil- 
worth to the company’s main line at Berkwell 
Station; the second from the Northampton and 
Peterborough, near Ringsbend Station, to an inde- 
pendent station at Burton Latimer, and to be called 
the Addington Branch ; the third is the Islip Branch, 
joining the Northampton and Peterborough Railway 
with some sidings of the Islip Iron Works; the 
fourth is the Stockport Junction commencing at 
Stockport by a junction with the Stockport, Disby, 
and Whaleybri ge line, and terminating at Cheadle 
by a junction with the Stockport and Cheadle Rail- 
way ; the fifth consists of two railways to be called 
the West Leigh Branch Extensions, which affect 
the parishes of Abram, Hindley, and Wigan; the 
next is to be called the Springwood Second Tunnel, 
and is at Huddersfield ; another is styled the Farnley 
North Junction, situate within the parishes of 
Wortley, Beeston, and Leeds; another is named 
the New Railway at St. Helens Junction, which is 
to = the Liverpool and Manchester to the 
St. Helens Railway ; the tenth is to be called the 
Standish Loop, and forms a junction between 
the Lancashire Union and North Union Railways 
at Standish ; and the last is the Maudland Curve at 
Preston, joining the Lancaster and Carlisle to the 
Preston and Longridge Railway. 

The Great Western Company have given notice for 
a Bill authorising them to construct the ag tee 
railways, viz., No. 1 from their Uxbridge Branc 
to Rickmansworth, No. 2 from the termination of 
No. 1 to the Watford and Rickmansworth Railway, 
and No. 3 from Tetbury to Kemble on the Ciren- 
cester Branch ; to alter the levels of Severn Tunnel 
Railway ; to alter footpaths and roads; to acquire 
additional lands in various parts of their system, and 
confer joint powers on them with other companies 








as to additional lands, with relief from the provisions ‘ 
of the 92nd section of the Lands Clauses Act; to 
extend the time for sale of surplus lands ; to sanction 
the vesting or amalgamation of the British and 
North Somerset and the Coleford, Monmouth, Usk, 
and Pontypool Railways in the company’s system ; 
extension of time for the construction of part of the 
Ross and Ledbury poy and to transfer to the com- 
pany the | pero of the Newent Company as to the 
portion of railway not abandoned; to provide for 
the release of the Chancery deposit and winding-up 
of that company, and to extend the time for the 
completion of their railways ; to authorise the com- 
ny to subscribe to the capital of the Liverpool and 
irkenhead Subway Company, the Worcester, 
Bromyard and Leominster, the Bola and Festiniog, 
the Ross and Ledbury, the Newent, and the Whit- 
land and Cardigan Companies, and sanction working 
arrangements with the latter company; to enter 
into contracts with the London and North-Western 
as to part of the Watford and Rickmansworth line, 
Provisions are to be inserted as to money in the hands 
of the company in relation to the Briton Ferry Float- 
ing Dock Company; to alter the periods of the 
f-yearly meetings of the company ; provisions as 

to dividends of the Shrewsbury and Hereford Com- 
pany, and to alter the provisions of their and the 

ndon and North-Western Company’s Act, 1870, 
in relation thereto; additional capital; abandon- 
ment of the Fal Valley Railway authorised by the 
Cornwall and West Cornwall Railway Act, 1874, 
and the release of that deposit. 

The Midland Company's Additional Powers Bil! 
is to include the construction of six new railways, 
which are to be called the Shipley New Curve, the 
Bootle Goods Branch Deviation, the Liverpool 
Commercial Road Branch, the Birmingham West 
Suburban New Street Extension, the Birmingham 
West Suburban Widening and Deviation, and the 
Hendon Crossing; the revival of powers as to the 
Ashton Branch of 1875; additional lands; exten- 
sion of time for construction of works as to Mas- 
borough South Curve and the Rushton and Bedford 
Widening and Deviation ; vesting in the company of 
the undertaking of the Keighley and Worth Valley 
Railway Company; amendment of the North and 
South-Western Junction Act, 1871, to empower any 
dissentient to the decision of the three lessee com- 
panies referred to in that Act to require that such 
matter shall be referred to the standing arbitrator of 
the joint committee for his decision; additional 
capital, &c. 

he London and North-Western and Midland 
Companies jointly promote a Bill authorising the 
making of a railway to be called the Market yo 
borough New Line, from a junction with the Mid- 
land Company’s railway near Great Bowden Junc- 
tion to a point on the Midland Railway in Little 
Bowden. 

The Great Eastern Railway Company apply for 
a General Powers Act, comprising widenings of the 
Wymondham and East Dereham Branch throughout, 
of the North Woolwich line between Stratford 
Market and Canning Town Stations; of the main 
line in Mile End Old Town between James-street 
and Devonsbire-street ; the construction of five new 
railways, No. 1 being from the Chingford Branch 
to an independent station near Epping Forest, 
No, 2from the Cambridge and Ely ~*~ at Cam- 
bridge to Swaffham, No. 3 from railway No. 2 at 
its termination to a junction with the Ely and New- 
market at Fordham; No. 4 from the Ely and 
Newmarket near fordham Station to Barton Mills, 
and No.5 from the Ely and Norwich at Thetford to 
an independent station at Sturtson, Also power to 
construct five tramways between Wisbech, Upwell, 
and Outwell, and to use steam or other mechanical 
power; acquisition of further lands; extension of 
time for sale of surplus lands; revival of lapsed 
powers in respect of several parts of their aystem, 
and abandonment of other portions; subscriptions 
to Ely and St. Ives, Ely and Newmarket and Dere- 
ham, and Stoke Ferry Railways, and baths at 
Lowestoft ; to provide a guarantee fund for securing 
good behaviour on the part of the company’s officers 
and servants ; additional capital and provisions as 
to stocks of the company. 

The Great Northern Company’s notice relates to 
the construction of two short railways in the neigh- 
bourhood of Keighley, having for their object the 
joining of the authorised line of the Halifax, 
Thurston, and Keighley with the Keighley and 
Worth Nop Rail way, the atandonment of the 
deviation of the Halifax line at Keighley authorised 
by the Great Northern Act of last session, the 
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abandonment of other portions of the Halifax Rail- 
way for which part of the proposed railways is to 
be substituted, and running powers are sought over 
portions of the Worth Valley and Midland Railways 
at Keighley. The next item is the making of a rail- 
way wholly in the —_ of Firsby commencing by 
a junction with the company’s East Lincolnshire 
line, and terminating by a junction with the Wain- 
fleet and Firsby Railway. Another railway is to be 
authorised at Ordsall from the company’s main line 
to the Manchester, Sheffield, and Lincolnshire Rail- 
way. Also a railway from the Newark and Bottes- 
ford at Kilvington through Staunton, Orston, and 
Hawborough, and terminating at an independent 
station in Shelton. Three further railways are 
inserted having for their object an extension of the 
company's Leeds and Wakefield line from Beeston 
in Leeds to Botley. Then follow widenings and 
improvements of other parts of the company’s 
system, the abolition of a level crossing in Monken 
Hadley, Middlesex ; construction of roads and 
acquisition of further lands. The Bill is also to 
empower the company to purchase the Stafford and 
Uttoxeter Railway or so much of it as now exists, 
and provide for the dissolution of that company, so 
that after keeping its authorised powers alive for 
eighteen years, that ill-fated concern has, or its muti- 
lated remains have, at length found a haven of rest; 
provided always that the arrangement is sanctioned 
and carried out. 

We now step across the water and enter the 
region of the professional chairmen, whose tactics at 
present form the centre of interest in railway 
matters. 

The Brighton Company plays the part of Achilles 
this year, and retires within its tent, or in plain 
vernacular does not promote any Bill ; but the desire 
of a public company to remain quiet on occasions 
when other people are stirring, equally with a similar 
feeling on the part of a private individual, is no 
guarantee against interference on the part of its 
neighbours, and Brighton was threatened or offered 

whichever term best suits the taste of the reader) 

ae the weeks which immediately preceded the 
first insertion of Parliamentary Notices in local 
newspapers, certainly two, and some say three, 
schemes for liberation from its present enthralment. 
The movement is by no means a new one, but bas 
been in vogue at the same period for several years 
past; it is generally ascribed to Stock Exchange 
manceuvres, but is also open to the inference that 
the fortress must be regarded as dangerously 
pregnable to render such attacks so frequent and 
plausible. The danger is however now past for the 
present, and the company in its integrity is unassailed 
- any project advertised this November; per- 
haps it may wake up and mend its ways before 
the next opportunity occurs; one blot upon its 
escutcheon certainly is that incessant and irritating 
change of carriage so frequently enforced upon 
travellers over the company’s system. 

The South-Eastern Company's General Bill, if 
passed as advertised, will be a very comprehensive 
measure, ‘The notice begins by extending the time 
for compulsory purchase of lands under the com- 
pany’s Act of 1876, for the extension of the Hythe 
and Sandgate line to Folkestone, and the additional 
lands described in that Act, and under the com- 
pany’s Acts of 1878 and 1880, a further purpose is 
to revive the powers of the Act of 1874, as to lands 
near Snelling Park Junction, Other extensions of 
time relate to the level crossing at St. James’s-road, 
Bermondsey, and the stopping up of part of Ewer- 
street, Southwark, 

‘Then comes the construction of five railways, the 
first being a junction between the North Kent line, 
at Northfleet, and the Stroud and Maidstone Branch, 
at Snodland Station; the second consists of two 
railways, one from the Stroud and Maidstone 
Branch, at Frindsbury, to an independent station at 
Rochester, and the other continuing that line on to 
Chatham; the third is to be called the Maidstone 
and Harrietsham Railway,” and is from Maidstone 
Station to a junction with the authorised Maid- 
stone and Ashford Railway of last session; the 
fourth is a junction between the authorised Lenham 
and Chatham Railway and the Company’s Ashford 
and Canterbury ; and the fifth is a deviation of an 
authorised line in 1876 affecting the ishes of 
Cheriton and Folkestone. The Bill is next to 
authorise the purchase of certain landsat Hougham, 
for the purpose of experimental operations in con- 
nexion with a tunnel under the English Channel, 
the purchase and vesting in the company of the 


Valley, the Hundred of Hoo, and the West Wick- 
ham and Hayes Railway Companies. Provisiun is 
to be made for the Brighton Company to become 
joint owners of the Caterham and Godstone Valley 

ailway and Extension Railway. The Bill is then 
to sanction the sale or transfer of the East London 
Railway to the company, or otherwise provide for 
the amalgamation of the two companies, with an 
option to the Brighton Company to become parties 
to the transaction. The next item is running 
powers over the branch railway, connecting the 
Chatham and Dover Railway with the Fruit Market 
in St. Sepulchre, authorised in 1870. Then comes 
agreements with the Corporation of London and 
the King of the Belgians and their purposes, powers 
as to tramways or railways at Hythe, as to hotels, 
and ending with the inevitable additional capital, 
and the useless but never to be omitted amendment 
of Acts, 

The South-Eastern Company have also given 
notice for a Bill under the title of East of London 
and Crystal Palace Railway, which is to authorise 
the making of two railways, the route being first 
from the Mid-Kent line at Ladywell Station to 
Forest Hill, and thence into the grounds of the 
Crystal Palace near the Orangery; the Brighton 
and East London Company are to have the option 
of becoming joint owners of the line, and the Crystal 
Palace Company may become shareholders in the 
capital to be raised forits construction. The notice 
appears to have been prepared hurriedly, and some- 
thing too little is contained in the body, or too much 
in the short title of it, for ranning powers over part 
of the South-Eastern Railway are insert2d in the 
title, but not in the notice; this, as far as it is at 

resent apparent, is surplusage and absurdity com- 

ined; but what was intended will probably be 
cleared up when the Bill appears, and will doubt- 
less be keenly watched by professional chairman 
No, 2, with a view to opposition upon Standing 
Orders if possible. Among the Bills for incorpo- 
rating new railway companies will be found a 
Roland for this Oliver, in the shape of a railway 
called the Crystal Palace and South-Eastern Junc- 
tion, which is apparently either the work of the 
second professional, or has been invented by some 
guardian engineer watching over his interests. 

The demands upon our space compel us to defer 
until next week our review of the remaining schemes 
for railway construction which are to come before 
Parliament during the ensuing session. 
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ELECTRICITY v. FIRE. 

Tue first five minutes’ work at extinguishing a 
fire is, it is said by competent authorities, worth all 
that can be done in the next five hours. Few will 
dispute this, and therefore the question of how we 
are to obtain hold of this precious five minutes is one 
well worth consideration. In America, besides all 
the wonderful arrangements for dropping the driver 
of a fire-engine through a trap-door and down an 
inclined plane into his seat, electricity has been 
largely employed to gain time, and in London the 
mere connexion of the fire stations with one another 
by telegraph has been for many years in use, but 
the mode of warning the fire stations in London 
has until recently been entirely dependent on mes- 
sengers from the neighbourhood of the fire itself. 
Thus more than five minutes ia always lost. 

Mr. Edward Bright has attacked this precious five 
minutes by electricity in two different ways. The 
first, and what we may term the saving of the 
messenger’s-time-plan, is the one that concerns the 
public generally the most. It consists in having 
posts in the street from which any policeman or 
authorised person having the key of the box in his 
neighbourhood can, by pressing a knob after opening 
the box, call the attention of the fire station to the 
fact that a fire has occurred near that particular box, 
and the second plan consists in arrangements by 
which fire in any large building gives its own warn- 
ing, and by a little manipulation shows at once its 
particular locality in that building. The first system 
is one that should be employed therefore in every 
town, and the second in every building of special 
importance. Both depend on a very clever applica- 
tion of the principle of the Wheatstone bridge used 
in telegraph testing. ‘Taking first the street arrange- 
ment: In the fire station we have an arrangement 
ofthe Wheatstone bridge in which the two fixed 
resistances of the bridge exist in the ordinary 
form, and in place of the galvanometer a relay which 
acts on a bell. The third part of the balance con- 








undertakings of the Westerham Valley, the Loose 


sists of coils of definite resistances which can be 





brought into circuit by moving a handle, and the 
fourth part consists of the lines of wire which join 
the various posts and of definite resistance coils 
varying at each post fixed at the posts themselves, 
Thus suppose No, 1 post has 1¢ units, in its coil then 
No. 2 has 20 units and so on; these resistances are 
cut out of circuit at the boxes, and can only be 
placed in circuit by pressing the alarm knobs. When 
the arrangement is ready for use all these coils are 
out of circuit, and as the resistance of the line is 
balanced by suitable coils in the third side of the 
balance, the current, which is constantly kept on at 
the station, has no effect on the bell, since the relay 
circuit which rings the bell joins two points of equal 
potential. On pressing a knob the resistance at that 
post is thrown into circuit, the balance is disturbed, 
and a current passes through the bell relay ringing 
the bell, 

The person in charge at the fire station having 
his attention thus called, proceeds to find the number 
of the post where the knob is pressed. This he does 
by turning on resistance coils in the third side of 
the bridge by means of a handle, until the bell 
ceases to ring, and the place where his handle stops 
indicates the station calling, as the resistance 
thrown in corresponds with the resistance added at 
the calling post. By suitable means he can also 
give a signal to the post calling to indicate that the 
call has been received. The system is in use in a 
part of the City and Borough, the posts being con- 
nected through one of the wires belonging to the 
Post Office. Already, between August 28 and 
October 1] of this year, twelve fires have been 
signalled to the Fire Brigade stations. In some of 
these cases the engines had actually arrived at the 
fire summoned by the alarm before the messengers 
had arrived at the Fire Brigade station. In the 
system actually in use the knobs when pressed place 
the resistances in circuit in which the current is 
constantly on. But Mr. Bright also adopts the 
plan of having all the resistance bobbins in circuit, 
ard the knob merely making earth and thus cutting 
out all bobbins beyond that one. A third plan is 
evidently possible, which seems to us preferable, 
and that is to have the end of the line insulated, 
and let the press of a knob place line to earth 
through the definite resistance of that particular 
post. No doubt by practice the best system will be 
discovered, but this adaptation of the Wheatstone 
bridge as a means of localising a fire call is decidedly 
ingenious, and a step in the right direction, 

For the detection of fire in buildings and localising 
it the same principle of the Wheatstone bridge is 
employed, only the contact is made automatically by 
the action of increased temperature on a spring made 
of two metals. Thus in each room of a building to 
be protected is a small bobbin of wire offering a 
definite resistance. All these bobbins are in con- 
secutive circuit, and connected in one of the sides of 
the Wheatstone bridge. Near each is a small box 
containing a spring, which when the temperature to 
which it is exposed rises to a certain point, makes a 
contact between that part of the series of bobbins 
and a wire leading direct to battery. Thus the 
electric balance is disturbed, the bell rings, and by 
turning.a handle until the bell ceases to ring, the 
watchman can find the exact room where the rise of 
temperature occurs. There seems to be nothing in 
this arrangement open to objection, and when we 
consider the complicated clockwork arrangements 
used in America, Mr. Bright’s seems simplicity itself, 
and one well worth a trial in our public buildings. 
When we recollect that during the last forty-five 
years the Houses of Parliament, the Royal Exchange, 
and a large part of the Tower of London have been 
burnt down, to say nothing of Covent Garden, 
Her Majesty’s, and half adozen other theatres, 
besides numerous large warehouses, mills, &c., it is 
certain that no system which offers such a fair chance 
of success in giving instant warning of fire should 
be allowed to be neglected whilst cur public build- 
ings run the risk, which they certainly now do, of 
being destroyed at any moment by fire for want of 
some means of giving notice within that first five 
minutes which the fire authorities hold in such 
reverence, 


LONDON WATER SUPPLY. 

Any uncertainty as regards the future of the 
London water supply has been, in a measure, set at 
rest. Notice has been given by the Government of 
an intention to introduce into Parliament during 
the coming session a Bill for final legislation on this 
important question. The purposes stated in the 
notice are as follows: 
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1. To create or constitute a public water autho- 
rity, called the ‘‘ London Water Authority,” repre- 
senting the consumers of water in the metropolis 
and adjacent districts. 

2. To confer on that authority such powers as 
may be necessary or expedient for securing to the 
consumers, at reasonable rates, a greater efficiency 
in the supply of pure and wholesome water for 
domestic and other purposes. 

3. To authorise and empower the London Water 
Authority to acquire and utilise, so far as may be 
deemed expedient, existing sources of supply, and 
to make all necessary inquiries with this object, and 
also in order to ascertain whether recourse may not 
with advantage be had to other sources of supply 
than those now used by the metropolitan water 
companies. 

4, To authorise the London Water Authority to 
make and carry out, if they should see fit, arrange- 
ments for the purchase of the undertakings of the 
existing companies, or any one, or part of them, 
and otherwise to purchase and acquire the same on 
terms to be settled by arbitration, and if necessary 
to require and compel such companies to sell their 
undertakings or any part thereof to the London 
Water Authority. 

Provision is then proposed to enable the Water 
Authority, in the event of such purchase, to exercise 
all the powers of the companies, to enable them to 
borrow money, or to issue stock as may be required 
for carrying into effect the purposes of the intended 
Act, the same to be secured on the rates to be levied 
within the metropolitan area. Power is also to be 
given to the authority in respect to the application 
and distribution of the purchase money, the pay- 
ment of the debts and liabilities of the companies, 
their dissolution, and the winding-up of their affairs, 
Power will be given to employ existing officers of 
the companies, or in the event of some being dis- 
missed, to compensate them for loss of salary or 
emolument., General power is to be given to the 
intended Water Authority to take upon them all 
the powers in respect to the supply now vested in 
any public board or authority within the metro- 
politan area, There are other provisions noticed, 
which are, however, of a purely legal and technical 
character. 

Such is a general outline of the measure which 
the Government propose to introduce in the next 
session. It is necessarily barren of many details 
that would be of interest. It appears, however, 
most probable that the present metropolitan area 
will be greatly extended and involve the purchase 
of many small undertakings that now supply the 
inhabitants of districts adjacent to what is com- 
monly called London, although only the large com- 
panies are mentioned in the notice. 

It will be seen that power is to be given to pur- 
chase any or all of the existing companies or any 
part of them. It is also suggested that a new and 
better supply may be probably obtained beyond or 
apart from the existing sources. Here will open a 
very extensive field of inquiry, in which, at least, 
lawyers, engineers, surveyors, and chemists will have 
an ample field for the exercise of their talents, and 
the replenishment of their purses. Geologists cer- 
tainly, and medical officers probably, may also 
regard this phase of the subject with decided personal 
interest. 

But the most important part of the question is 
how the new authority is to be constituted. From 
all we can learn, we should imagine that we are to 
have a kind of new Metropolitan Boards of Works, 
confined exclusively, however, to the water supply. 
It will be of the utmost importance on such a Board 
to have men of general intelligence and business 
knowledge. The choice and election of these must 
be entirely unfettered by vestry and other local 
prejudices, so far as it may be possible, for however 
advantageous an Act of Parliament may be, it is 
useless if not carried out. The Public Health and 
the Rivers Pollution Acts are excellent in themselves, 
but how lamentably have they failed to carry out 
their chief objects. 








NOTES. 

ANIMAL HEAT AND ACTION, 

A serigs of interesting experiments have recently 
been made by M. L. A. Bonnal, member of the 
French Academy of Sciences, on the heat of the 
human body while in movement, and his results have 
a decided bearing on the curious question whether 
the animal economy obeys the same law with respect 
to heat and work as an inanimate machine. M. 
Bonnal’s physical researches lead him to conclude 








that if physical exercise always stimulates the 
respiration and internal combustion of the tissues, 
then the rigorous application of the thermo-dynamic 
law to the human body is apparently not justifiable. 
This result agrees with that of other independent 
German physicists. 

VoLcanic STORMS. 

It has frequently been asserted that the ejected 
matter of a volcanic irruption pry a gyratory 
motion; but M. Faye can find no such movemant 
in the ascending column of Vesuvius, ‘The enor- 
mous clouds of steam and smoke which escape from 
the crater have a boiling appearance, but this is due 
to a movemeut rather to be compared to that of the 
smoke wreaths from a pipe than to a whirling 
motion round a vertical axis. ‘The ashes which fall 
upon the ground are always negatively electrified : 
and there are never any flashes of lightning to be 
seen except when these ashes are dropping in 
abundance from the upper vapours. These facts, 
in the opinion of M. Faye, go to prove that the 
volcanic storm is quite distinct from the solar storm, 
and resembles in effects the Armstrong electrical 
machine. 

An OpticaL BALANCE. 

A very sensitive portable balance, designed for the 
use of weight inspectors in Hungary, was recently 
brought before the Buda-Pesth Academy by Herr von 
Krasper. The chief novelty in its construction is 
the substitution for the ordinary pointer traversing 
a scale, of an optical arrangement consisting of a 
telescope, two achromatic glass prisms, and two 
graduated scales. ‘The scales are placed on the 
two opposite sides of the balance six or eight feet 
distant from the knife edges, and their images are 
directed into the telescope by the two prisms which 
are carried by the beam. As seen in the telescope the 
images are parallel and side by side; and as the 
beam oscillates they move across the field of view 
in opposite directions, The coincidence of their 
zeros marks equality of weight. 


Tue Om WELLS oF CALIFORNIA. 

Professor Silliman once predicted that California 
would one day be the largest oil-yielding country 
in the world; and the great extension of petroleum 
wells there would seem to justify his forecast. The 
oil region consists of a part of the coast range of 
mountains measuring 200,000 acres, and stretching 
from Santa Cruz to Santa Barbara a distance of 
550 miles. During the past four years the Pacific 
Coast Oil Company have acquired the control of 
this great district under long leases, and within the 
past year they have been making large preparations 
for working it. At present they have some twenty 
wells delivering oil, and they hope soon to supply 
not only the markets of the Pacific States but 
Mexico, Japan, China, and even Australia, -unless 
Australia has not found her own wells in the mean 
time. One unfortunate result of the activity of the 
wells is the destruction of fish in the shore waters 
of the oil region by the petroleum refuse; but steps 
will doubtless be taken to avert this evil con- 
sequence in future. 


Tae New ComMITTEE ON ORDNANCE. 

We understand that it is the intention of the 
Government to appoint a new committee to examine 
into the present system of service artillery. It is 
also stated that the members of the committee will 
be selected from the Royal Artillery and Engineers, 
and the Navy, and that it will moreover include 
some civil engineers. We further understand that 
no one in any way responsible for the present 
system will be included in the committee, and we 
trust also that the civilians who are to be chosen 
will be gentlemen who have not committed them- 
selves in any way in favour of the Woolwich 
system. It is not difficult to find in the profession 
gentlemen, such, for instance, as Mr. James Long- 
ridge, who have made a special study of this 
subject, and it is to be hoped that the claims of all 
such will be carefully, weighed before the com- 
mittee is finally selected. We cannot but con- 
gratulate the Government, and especially Mr. 
Childers, on having at last taken this step, which 
in the interests of the public service has not been 
made a moment too soon. It is a great point gained 
that the Woolwich clique are no longer to be 
defendants, judges, and jury all combined in their 
own cause. 

A New Property or SELENIUM. 

A hitherto unobserved property of selenium has 

been announced by M. Blondlot to the French 


one pole of a Lippmann capillary electrometer, by 
meaus of a platinum wire, and a plate of platinum 
is similarly connected to the other pole, a compara- 
tively powerful electric current is developed by 
rubbing the selenium against the platinum plate, as 
is shown by the deflection on the electrometer scale. 
Mere contact between the selenium and the metal 
produces no deviation from the zero; but the act of 
rubbing readily gives an electromotive force’ equal 
to that of a sulphate of copper cell. As if to take 
the effect still further out ot the category of those 
already recognised, M. Blondlot has verified the 
facts that neither the rubbing of two metals against 
each other, nor an isolating substance against a 
metal, nor two isolating substances, can produce a 
change in the capillary electrometer. The current 
flows through the electrometer from the unrubbed 
to the rubbed surface of the selenium. Now a 
thermo-electric current set up by heating a selenium. 
platinum junction would, as M. Blondlot points out, 
flow through the electrometer from the hot selenium 
surface to the cold one, or in precisely the opposite 
direction, hence the novel effect cannot be due to 
heat developed by the friction. 

Tue TRANSMISSION OF SouND BY MEANS OF RADIANT 

ENERGY. 

On Wednesday evening Mr. W. H. Preece brought 
before a crowded meeting of the Society of Tele- 
graph Engineers the recent photophonic researches 
of Professor Graham Bell and Mr. Sumner Tainter, 
illustrating his remarks by a series of experiments 
which gave a popular character to his lecture. We 
shall in our next issue give an account of the meet- 
ing, but we may on this occasion point out that its 
—— feature of interest consisted in the fact that 
the principal workers in the especial field of scientific 
inquiry upon which Professor Bell’s researches 
depend, viz., the effect of light upon the electric 
resistance of selenium, were present, and in most 
cases showed their original experiments. Itis unne- 
cessary to remind our readers that the discovery 
of the extraordinary property of the substance 
selenium to vary its electrical resistance under 
variations of illumination was made as far back as 
the year 1866 by Mr. Willoughby Smith, who first 
— announced the discovery in a letter to the 

resident of the Society of Telegraph Engineers in 
February, 1873. After this announcement the sub- 
ject was taken up by various experimenters, notably 
Mr. Robert Sabine, Lord Rosse, Lieutenant Sale, 
R.E., Professor W. G. Adams, Dr. Werner Siemens, 
Dr. C. W. Siemens, Dr. Obach, and others, and 
several Bg, of great interest upon the photo- 
electrical properties of selenium were commu- 
nicated to the Royal Society, to the Society of 
Telegraph Engineers and to the Physical Society. 
It has been reserved, however, to Professor Graham 
Bell to discover the means of applying this remark- 
able property of selenium to the transmission not 
only of musical notes, but of articulate speech by 
means of a beam of light, and his experiments have 
been very successfully repeated by Mr. Shelford 
Bidwell. On the occasion of Mr. Preece’s lecture 
on Wednesday Mr, Willoughby Smith demonstrated 
his original experiments, showing by the deflection 
of a galvanometer in circuit with a voltaic cell and 
a bar of selenium, the change in the resistance of 
the latter when exposed to light after being in dark- 
ness and vice versa; Professor Adams, Professor 
Minchin, and Professor Bell also took part in the 
experiments, and after the meeting Mr. Shelford 
Bidwell demonstrated his modification of the photo- 
poents talking and singing being transmitted by a 

eam of limelight concentrated by a diaphragm 
mirror upon a simple form of photopile devised by 
Mr. Bidwell. 

Boer Explosion AT MAIDSTONE. 

On the morning of last Friday, the 3rd instant, 
the boiler of a traction engine exploded in Mill- 
street, Maidstone, the explosion causing the death 
of one of the men who was on the engine, and the 
serious injury of two others, one of these being also 
on the engine, while the other was the man walkin 
in advance with the red flag. The explosion caus 
considerable destruction of property, the fine 
stained glass chancel windows of All Saints Church 
being smashed, and damage done to other buildings 
in the neighbourhood, Fortunately the explosion 
occurred at three o’clock in the morning; had it 
happened later in the day the loss of life would in 
all probability have been serious, as Mill-street is a 
much frequented thoroughfare. The engine was 
one constructed by Messrs, Aveling and Porter, of 





Academy of Sciences. This investigator finds that 
when a piece of annealed selenium is connected to 


Rochester, about three years ago, and the destruc- 
tion of it by the explosion has been most com- 
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at present. 








riday last, 


plete, In fact there is not a single plate of the 
outside shell of the boiler, and scarcely a single cast- 
ing or part of the motion of the engine, which has 
ro left entire. The inquest on the man who 
was killed was opened on 
been adjourned to obtain scientific evidence, and 
this being the case it is, of course, undesirable that 
we should discuss the catastrophe at any length 
So far as we are able to judge from the 
facts at present before us, however, there appears 
every reason to believe that the explosion was caused 
by a pressure of steam very far in excess of the 
working pressure, There appears to be no indica- 


but it has 








tion of shortness of water, and there is no evidence 


so far of any defect in the boiler likel 
On the other hand, Mr. Muir- 


caused the failure. 


to have 


head, of the firm of Messrs. Drake and Muirhead, 
engineers, Maidstone, gave evidence at the opening 
of the inquest to the effect that he had picked up the 
pressure gauge after the explosion, and that it indi- 


cated that a pressure of over 200 lb. 
had been reached. The top of the fire 


r square inch 
ox is consider- 


ably collapsed, and both side lates have been bulged 


inwards until 


the stays were 


rawn out of the holes 


The left-hand side plate has two cracks in it near 
one another, and these had been stopped with § in, 








copper studs, but the plate on this side of 
the firebox is not more bulged inwards than the 


apparently sound plate on the other side, 


The 


proper working pressure for the engine was 100 |b. 
per square inch ; but from the evidence given at 
the inquest by Thomas Boarer, who drove the 
engine on the previous day, it appears to have been 
the practice to work at 125 lb. when hauling a heavy 
load. The engine was one belonging to Messrs, 
Jesse Ellis and Co., and at the time of the explosion 


it was hauling two trucks of manure. 


We shall, 


when the inquiry is resumed, have more to say on 
the matter. 
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Nos. 

pind OF ees its, | ABBREVIATED TITLES, &o. 

Nov. — "a4 

4974 | T.andG. Wilson, Glas- | Motive powerand pumping engines. 

4975 | J. # Nitchell, New- | W: machines, J. Storey, Brock- 

castle-on-Tyne. ville, Ont, Can, 

4976 | W. Foxand G. Brown, | Manufacture of rollers for ‘Giinsing 

chester. and mangling machines 

4977 | J. Watson, London. Hydraulic presses. 

4078 | A. N. Ho opkins, Bir- | Candle holder —~) "save-all. 

oy Madi , oe 
4079 | H. J dan, West- | Circular saws. J. Kitz, Neu 
minster. Schleussig, Leiprig, Germany. | 
J. H.C. Martin, Wal- | Apparatus for husking rice and other 
thamstow, Essex. and seeds. 

4081 | W. R. Lake, London. ephonic apparatus, C, A. Randall, 
New York 

4982 | W. Critchley, Brad- | Umbrella oloths, 

4983 0. hay Birmin g- | Lamps for illuminating inscription 

‘ ’ ng 
hem. and dediens, and for general illu- 
4084 | ©, F. Cross, Brentford, | Process for trea‘ jute, hemp, 
Middlesex. wood, or other fi Tasherials 
to prepare for use in textile 
and other manufactures, &c. 
4085 | T. Morgan, West- | Manufacture of soda and other 
minster. alkalies by the process of electro- 
P. Apjarutus fr o> tan aoe Gnd d con 
986 | W. Morris, F. P. - 
. dT. - trolling the flow of oe, &e., 
tige, and EB. J, and preventing waste of same. 
om Deptford, 

4987 | 0. D, Abel, London, | Manufacture of compounds of sugar | 
and lime from molasses and | 
solutions of cane sugar. J. Drucker, 
Briinn, and L, Steffen, Vienna. 

4088 | K. W. Hedges, West- Electric’ lamps. 

4989 | 0. D, Abel, London. | Method of warming rail car- 
rages and ap tus “therofor. 
G. Westinghouse, Pittsburg, U.S.A, 

4900 | J. Bruce, Edgbaston, | Apparatus us eoemins, closing, and 

Birmingham. sashes, ven- 
tilators, and a eavees, 

4991 ©, Destentts, Lon- | Battery or machine guns. 

on. 

a, J. Harsant, London. Sink trap. 

4993 ee a Newark, | Felting machines. 

4004 | B. 0. Scott, , we ey and yates of 

apoareten yk { . m4 
a 
tharewith. 

4905 | R, Sunye, Surrey. Steam engines, also gpnlicable to 
o— . Bentabol y 

reta, 

4 J. Walker, London. Construction of ‘cocks and taps. 

4007 | W. = - Brown, e  & S 7 = oe, t- 

on, 
fants applica e MO Sandon 
vessels, cases, or other receptacles 
meas doors or openings. @. 
wan Pitaton, Penn., 

4008 | W. J. B. Symes, Step- Apparatus us for the manufacture and 

ney, > purification of gas. 

4000 | J. V. Hope, Wednes- | Grooved pu. leys or grooved wheels. 

bury, Co. Stafford. 

5000 | R. K. Miller, Bdin- | Rag engine. 

5001 | P. D. Hedderwick, Machine for printing, cutting, 

7 ng newspapers, & 

5003 | G. W. Murray, Banff, pt, 3 cleaning drains 

5008 | P. Pfieiderer, London. Machinery for mixing, kneading, 
fF 

5004 | J. Swan, New- | Measuring and recording electric 

ann. Tyne, currents and apparatus employed 

5005 | L. de Horwath, Paris. | Mode of ona means for poueaing 
together the edges of sheets 
paper, leather, éo., for various 
purposes, 








Nos. 
and 
Dates. 


Deo, 1 


AMES, &0., OF 
APPLICANTS, 


H. B. Arundel, Cheet- 
ham, Manch Lester. 
J. Readman, Norton, 


Durham. 
H. Wilde, Manchester. 


F. Wirth, Frankfort- 
on-the-Maine. 


5008 
5009 


5010 | A. J. Boult, London. 


5011 





8. P. M. Tasker, Phila- 
del - Penn., 


Dec, 2) v. 
5012 | A. D. Street, London. 


5013 | A. J. T. Wild, Nun- 
, Surrey. 

5014 | J. A ae 
castle-upon-Tyne. 
5015 | A. Thurlow, Ather- 
stone, Wa k. 
5016 |J. a _Mewbura, Lon- 
5017 v. "ergan-Beown, 

London. 


5018 | @. Aga, Sen., and 
. Tidcombe 


, Jun., 
5019 g 





>. ZL ro: Stock- 
v. Bradford, London. 


Wimshurst, 
Norwood, 


™ 2 
Upper 
Surrey. 
A. 8. e, San 
Francisco, U.8.A, 
E. W. Horne, and E, 
8. Tweedale, 
Idle, 
Idle, 
Idle, 


Wise, West- 





RB. 
RB. 
R. 
WwW 


A. M. Clark. London, 

W. BR. Lake, London. 

J. 0. Biggs, Brent- 
‘wood. 


W. G, and R. A 


5036 


morgan. 
5088 | J. L. Corbett, Glas- 
gow. 


H. J. Haddan, West- 
minster. 





H. Devine, Manches- 
ter. 





ABBREVIATED TITLES, &c, 





A tus for spinning, doubling 
an , and we cotton, y 


Mariner ‘8 and azimuth compasses. 


Siaspo~ magnate induction ma- 

chines. 

Manufacture of chilled rolls and 
other 
grin 


C, 


ery for that pur- 
"UL Hanbold, Chemnitz, 
Germany, 


Removing dust from ts and 
means therefor. S. 3, Ryder, 
Elizabeth, N.J., U.S.A. (Complete 
specification deposited). 

Diving ap i. (Complete specifi- 


cation 

Fireboxes of locomotive and other 
boilers and furnaces of similar 
are J. K. Street, Camden, 


NJ. OS. 
Printing or r oducing copies from 


Electric Ds. 
Lamps. 


nufacture of waxed threads. 

Gonstrention” —_ France. - 
on an ment o 

fittings f railroad | 


or parts o 
wagons for carrying live stock, J. 
Montgomery, Chicago, U.S.A. 
and straining pulp in the 
man of paper and appa- 
ratus therefor. 

Manufacture of wire and other nails, 
usually styled ‘ pone de Paris,” 
_ of shoe apps tas for tting 
eetrestion : of ap or se 

capes | 


Ez. 





ty 
chanism of mangles. 

Means for indicating heating of | 
bearings in 


team engines, &c. 

Manufacture of wire ropes and| 
cables. (Complete specification de- 
posited). 

Gas engines. 

Agpesates emplo: a: . cleaning 
ues of I 5 a 

Spirit levels. 

Safes. 

Printing machines for polychro- 
matic printing, and method of 


producing polychromatic prints. 
. H, Payne, Leipzig, Saxony. 

Ring spinning frames. J. J. Bour- 
cart, Zurich, Switzerland, 

Process of manufacturing manure. 
£. Koch, Paris. 
Toy 8 tops, and one re- 

vol mechanical toys. 


Colour Abn with aniline and 
other 1 or colours. 


Miostete lamps. <A, de Meritens, 
steamships and mode of steering 


Oemune aching, pay applic 

ou m ) y applic- 
able to other machines, 

Composition or mixture for prevent- 

incrustation in boilers. 

Ob sulphate of zinc ond oxide 

of zinc from cupreous ores, and 

for smelting such ores, 


tus for 
ting and contro supply 
of water, &c. 
a TS. A. Mic oo yy mg 
or ‘om; e ifica- 
tion deposited). ee 
Construction of gas regulators. 


&c. 
Taps or valves or ap 




















T. Thorp, Whitefield, 
and R. Task 


J. OW. 
Antw 





H. Head, Tipperary, 
Ireland. 


NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





3 
B. -- i , = 
. s0nge, ’ 
Lane. 


G. Hargreaves and T. 


qeecewell, Shipley, 

or: 

A.and R. F. Heath, 
Birmingham. 


H. W. Beckton, Dudley, 
stershi 


Ls — 


re. 
H. E. Newton, Lon- 
don. 


J.K. Starley, Coventry, 
Warwickshire - 


arwic ‘ 

C. Cheswright, Lon- 
don. 

H. J. Griswold, Lon- 
don. 

W. H. Demman, Staf- 
ned 

W. H. Mirfi rfin, Man- 

mE. GE. Nield, 
Oldham, Lane. 

ve. Thompson, Lon- 
on. 

W. P. Thompson, Lon- 
don. 

v. 4G. Goueneteest, 
London 

P. Pingard, La Claire, 
France, 


J. a Nimes, 


” nouns, Ae? 


J. " Hoyne, London. 


De le Vega, New 
a BA 


8. Crawford, Clyde 
Bank, Dumbarton 


A. 8. Haslam, Derby. 
W. Bradford, London. 


J. J. Miller and @G. 


J. Tupp, Hammer- 
Jesex. 


F. Foster and 8. Bar- 


nett, London. 


er, 
ch, Lanc. 


Prestwi 
B. Bloomer, Stour- 


, Worcester- 


8 
ahs vee and L. 


D'Oliveira, New 


York, U.8.A 
L. Birmingham. 


Field, 


aaa, 
erp, a 

of ao ~ 
W. Brown, London. 


J. Donnelly, 8t. Helens, 
Lanc. 


D. em mA yay 


pt Hou: 


firth, Yorks. 
N. Chevalier, London. 
H. G. Grant, Man- 
chester. 





Machinery for spinning & doubling. 


Method of and apparatus for weav- 
ing jcauze, leno, and similar 
fabrics. 

Manufacture of terminal orna- 
ments of metallic bedsteads and 
mg articles of metallic furni- 


Corking or stoppering bottles, and 
apparatus therefor. 

Process of and machinery for manu- 
— iron wire, £, Minary, 
Paris 


Velocipedes. 
Boxes or receptacles for tea, &c. 
Manufacture of stockings, and ma- 


chinery for gp these and 
other 4 brics. 


Boilers for generating steam. 


aay ieces worked by electricity. 

emoine, Paris. 

Pe ow ay of buttons and ma- 
chinery therefor, J. Gillon, Les 
Lilas, near Paris, 

Foot-warmers for railway and 
other , Waiting-rooms, 

0. 

Apparatus for dividing the card- 
covered surfaces of the drums of 
carding machines, 

Syphons. 


Instrument for the treatment of 
varicose veins and varicocele. 


Ayes for regulating and comp- 
To. 


deposited.) 
Manufacture of artificial tallow. 
Water-tight doors for ships. 
Retignine apparatus and mode 
of drying and cooling compressed 


Apparatus for effecting the admix- 
_ of liquids of various densities 


specific gravities 
Engines worked by steam or other 
uid. 


Aer for bottling aerated 
Apparatus = regulating flow of gas 
to burners. 
Metallic plates and studs as applied 
to boots, shoes, &c. 


Fabrication of sugar partly applic- 
able for concentration of molasses. 


Oil one for supplying oil for lubri- 
ca 
Telephonic and other systems of 
electrical communication. 
Metallic drums or casks, and ap- 
tus used in their manu- 


facture. 
Looms for weaving. 


composition or 


ee 
be employed 
trees whi hich 


me deformed in 
their growth. A. Peltier, Rowen 


Light 
Settee for 
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and 
Dates. 


Dee. 6 
5074 
5075 
5076 
5077 


5078 
5079 
5080 
5081 
5082 
5083 


5084 
5085 


5086 


J. 
H.H 





H. H, 


NAMES, &0. 
OF APPLICANTS. 


E. Robathan, Risca, 
Mon. 

J. M. Cryer, Bolton, 
Lane. 

H. J.  — aan West- 

minster. 

CG. a Barrett and F. 
H. 
"Yorks. 

A. Scott, London. 


Faviell, London. 
Adams, Leeds 


A. M. Clark, London. 
0. D. 


Abel, London. 


A. Kirby, Bedford. 


E. ae Cortail- 

Switzerland. 
McCulloch, Cam- 

beens, Oa 


Neuchatel, 


Cornwall. 
. Lake, London. 


Lake, London. 


ABBREVIATED TITLES, &¢. 





lees 


sugar-cane. 
Paris, 





Safety lamps and apparatus con- 
nected ‘ 
Apparatus to be used in “gassing” 


yarn or . 

Tooth gearing. Delcey-Petit, Riche- 
bourg, France. 

Digging machinery 


Means or apparatus omaia ed for 

fl drains, &c., and 
of intermittent filtration. 
gai 
thickness in pipes, tubes, plates, 


&e. 
Clocks. F. A, Lane, Newhaven, Conn., 
Ae 


‘or pur- 
variations of 


Purification of the juices, evrage, 
and molasses from beetroo' 


A, ”P. Seas 


Construction of veloci 
paratus connected there 
Manufacture of cables for tele- 
po ge and telephonic purposes, 
“be ho em ployed therein. 
Device or holding 


— 


es and ap- 
with. 


drill or tool 
e. 


parating, 
rend. 1 W. A, 


Stone, Prague, Austria, 

machin 
‘Atherton Machine Company, Lowell, 
Mass,, U.S.A. 


Whitehead and 
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No. 
3717 
3764 
3967 
4250 


4267 
4285 


4346 
4390 
4420 


4442 
4445 


4568 
4570 


4572 
4574 


4576 
4578 
4580 


4582 
4584 


4586 
4587 
4590 
4592 
4594 
4598 


4600 
4602 


4608 
4610 
4614 
4616 






























Name. No. Name. No. Name. 
Sachs 4618 | Hodges. 4712 | Clark 
(Ramstedt)4 4620 | Pfeiffer (Hubbard). 
Montauzan. (Huppe & | 4714 | Tall. 
Tall. Bender). 4715 | Conquest 
Jurisch and} 4622 | Wright. (Crowell). 
Lewis (Proell] 4624 | Lake (Tust). | 4716;| Edwards 
and Scha-| 4626 | Lake (Ban- (Steuer). 
rowsky). croft). 4717 | Lake 
Anderson. 4628 | Higgins. (Juilliard). 
Thomas andj 4630 | Wright. 4718 | Johnson 
Gilchrist. | 4632 | Williamson. (Fouché). 
Blumberg 4634 | Jobson. 4719 | Johnson 
(Kralik), | 4636 | Lake (Sinton), (Carter, J. 
Clark (Clé-] 4640 | Haddan B. and J. F. 
ment). (Fargas, Wood). 
A.and ©. H. Corvera, &| 4723 | Howden and 
Rothwell. Veciana). Hill. 
Kinley. 4642 | Thomas. 4724 | Hill, Williams 
Ball. 4644 | Emmett. and C. G. 
Rousseaux. 4646 | Blackwood. Hill, 
Thompson. | 4650 | Baxter. 4725 | Capra, Ris- 
Gubbins. 4652 | Teale. sone, and 
Cole 4653 | Pritchard. Detoma. 
(Sprague). [4654 | Mondriaan. | 4726 | Gubbins. 
Elford. 4655 oe & | 4728 | Pitt (Robins). 
OC. and J. 4729 | Pitt (Robins). 
Jones. 4656 Thompson | 4730 | Stuart. 
Rowell g- 5 4731 | Stuart. 
Taylor. J. v—~ 4732 | Williams and 
Alexander chard). Sangster. 
(Fraser), | 4657 | Eavestaff 4734 | Harfield, 
Porecky. 4658 | Hughes. 4735 | Brown. 
Fecken. 4659 | Stead 4736 | Mills (Minck 
Margetson & 4660 | Cooper & Quenstedt) 
Hek. 4662 | Ballian 4737 | Crossley. 
Cochrane. 4663 | Dehebr. 4738 | Volk, 
Reeves. 4664 | Chaston. 4739 | Newton 
Leeds. 4667 | Gros. (Desruelles) 
Lake (Nessi).| 4668 | Cottame, 4740 | Blumenberg. 
MacEachran.| 4669 | Richardson {| 4741 | De Pass (La 
Coltman. & Glenny. Société 
Shepherd andj 4670 | Dorman. Guillaume 
Lines, 671 | Ulark. et Compag- 
Abel (Langen)} 4672 | Bentley. nie). 
Scarborough } 4674 | Kendal. 4742 | Bowing. 
and Moore 4675 | A. and E. } 4743 | Wilson and 
Cartis an Lloyd. Clegg. 
Rhodes. 4677'| Henley. 4744 | Frankeoburg. 
Young andj 4678 Hindle. 4745 | Gordon. 
Mathieson.| 4679 | Kesseler 4746 | Waine. 
Edmonds (Hecht). 4747 | Wardle. 
(Koch andj 4680 | Wilson. 4748 | Wells &Wall- 
Eichorn. 4681 | Smith. work. 
Gatward. 4682 | Etty. 4749 | O'Keefe and 
Justice 4683 | Siemens. Robertson. 
(Aulestia) | 4685 | Ford. 4750 | Grainger, 
Richardson. | 4687 — 4752 | Holgate. 
Lake (Hart-| 4688 4754 | Wotherspoon 
mann) Wohlers), 4757 | Hall, 
Wise 4689 4761 | Thompson. 
es 4691 bon 4763 | Hawkins. 
Mathewson,} 4767 | Weatherill. 
neh), & Guild. 4769 | Herbert. 
4692 | Jensen 4771 | Alexander 
| ~ (Nilson), (Thomas & 
Thompson 4693 | Bastand. Cowdery). 
(Sim and | 4694 | Braubach. 3690 | Gardner and 
Studer). 4696 | Girdwood. ggg 
Griffiths. 4698 | Shackleton] | 3758 | Bryd 
Thornton. _and Kemp. (Carvalho). 
Acres and | 4699 | Kesseler 3794 | Cooling. 
Freeman. (Zeyen) 3864 | Neviil. 
Tucker, 4700 | Kew. 4004 | Boxall. 
Wirth 4703 | Heppenstall. | 4156 | Jones. 
(Rousselet)] 4704 | Rosenthal 4190 | Wilkes. 
Bishop and (Berger). | 4338 | Wates, 
Hailes. 4705 | De Pass Chandler, & 
Atherton. (Imbs). Chandler, 
Kerr and | 4706 | Thacker. 4418 | Balch. 
Haworth. | 4707 | Burstow. 4433 | Leaver. 
Heinrichs, 4709 | M. and J. 44518 | Seward. 
Birch. Cornthwaite] 4588 | Hartmann. 
Siemens. 4710 | Braham. 4612 | Bowden 
Beckwith & | 4711 | Abel (Krarup). 
Lightfoot. (Lhieben). | 4648 | Robson and 
Herdman. 








INVENTIONS a FOR SIX MONTHS BY DEPOSIT OF 


MPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 





No. 
4890 | 
4910 


Nos. 


2556 
8103 


8108 
8129 
8134 
8148 
$147 
3148 
i 


8153 
8154 
3156 
8157 


8172 
8177 


3181 


3182 
3189 
8214 


3240 
8254 


8378 


3400 


8448 


8620 


8801 
8915 


4020 
4056 
4285 


4353 


4422 
4510 


4593 


4642 














Applications Sor Patents. 
Name. No. Name. No. Name. 

a andj 5010  Boult 6028 | Hallidie. 
mroe. | (Ryder). 5039 | Haddan 
Von. Naw-] 5011 | Tasker. (Courtenay). 

rocki (Leu- 
pold). ; 








NOTICES TO PROCEED. 


1.—Time for entering Opposition expires Friday, December 24, 1880, 
































NAMES, &c., 
OF APPLIGANTS. ABBREVIATED TITLES, &c. | Dates. 
June 
G. W. von. Naw- | Manufacture ofnailsand ma-| 23 
rocki, Berlin. chinery therefor. 7. Auhne, 
Schiwelm, Westphalia, 
July 
H. Lissagaray,Lon- | Treating leather scrap, old | 28 | 
don. leather, such as shoes and 
ere articles, horn, feathers, | 
&c., to fit them for manwe. 
T. H. Austin, Lon- Fastening devices for window- 
don. xes, &. 
§. Bennett, Man- | Making joints in lead pipes, | 29 
chester. and apparatus therefor 
H, Lyon, London. —— for receiving ‘and | 30 
aaaes wee } 
H. = Hal Lig Pianofortes. | 
‘ax, Yorks. 
Wilding, Lon- at -power motor. P. Carrera, 
Turin, 
CG. Gresswel, Lough- | Knitting machines and appa- | 31 
rough. ratus applicable thereto. 
D. _— London, Date calent 
B. Zibach and E. 8. | Stoppers for bottles or like 
Friedeberg, Lon- receptacles for aerated or 
don. other liquors under pres- 
T. W. Helliwell, Water-clonats A. flushing 
B pene, Yorks. tus therefor. 
a. Bolton, e — 
—y 
E. T. Gadd, Sal- | Construction of apparatus for 
ty Lane. engraving rollers. 
Oy ewe: | Wty con 
oseley, Co, Wor- a ca) 
cester. and recapping a. —} 
W. Lyon, London. — ant 1 angement Aug. 3 
a 0 
disimfeoting, drying, and 
heating, 
N. Jarvie and W. | Apparatus for extinguishing 
Miller, Glasgow. . 
J. H. Johnson, Lon- | Manufacture and treatment 
don. of c9 Yds & alloys of copper. 
Paris. 
y. ¥. Turner, 8t. Que-meter engines. 
ns. 
J. Robertson, Govan, a potion for navigable 4 
Renfrew. 
E. de Pass, London. Germinating apparatus for 5 
malting — purposes. 
po Ouiri et Thasies, 
W. Pitt, Tarrington, Msaufectere of upholstery 7 
Hereford. 
W. Clark, London. | Music stools and other seats. 9 
H. Jullien, Marseilles, France. 
W. Clark, London. | Apparatus for propelling | 19 
vesse A, Figge and 
Le Comte S. J. Ostrorog, 
Paris. 
H. B. Fox, Oxton, Gates, ines insoles, and Maines Se 21 
Cheshire. bottoms of boots, shoes, 
slippers, crickotting sandles, 
c., partly applicable to 
collars and articles 
made of celluloid. 
H. Merryweather, | Portable steam fire engines. 25 
Greenwich, and 
FE ttins M. Cotton, 
F. N. Stiller, ~= Strainer or knotter apparatus |Sept.6 
derland. — oe in the man wae 
ure paper, applic- 
able to removal of solid 
matter in suspension in 
liquids generally. 
E. Barnes, Ches- Manufacture of boots, 18 
, Co. Buck- 
ae Clark, Lon- | Blacking brushes, 2. L.| 27 
on. bry Eastland City, Texas, 
J. Heaton, Brad- Wod-cmbins machinery. Oct. 4 
oat. Yorks. 
W. Thompson, Lon- | Manufacture of white lead 6 
" and separate therefor. 
8. G. Thomas, Lon- lining Besse- | 21 
don, and P. mer Converters and fur- 
~ Redcar, naces. 
orks. 
I, Briggs, Wake- paratory stop motion 
field. doubling frames. 
J.. H. Johnson, ufacture or working of 
Londo: combined iron andsteel. J. 
Haldeman, Brussels 
Rankin, London. | Bag-making machinery 29 
D. Stratton, Edin- | Machines for breaking or Nov.4 
burgh. reduciag stones, &. A. 
Hope, bourne. 
G. Margetson | Construction of tipping wagons} 5 
oY. W. 8. Hek, and vans, 
A.L. Wharton and | Fog horns. 9 
8.J. Dobson, Great 
“ane by, Co. Lin- 
J. Jobson, Derby. Open fireplaces. 11 
J. Thomas, London. — to be used on railways, 
c 


4699 


4890 





55! 
OF AMS citing | ABBREVIATED TITLES, &c. |Dates. 
Nov. 
8. Baxter, London. | Construction of anchors and | 11 
shackles for connecting 
together 1 of chain 
and wire cables used in con- 
nexion with anchors, &. 
W. H. Richardson | Ap used in the manu- | 12 
and H. Glenny, of paper. 
0 Te bola | Pul “* 6 
‘or ma- 
Puen he Zor ape 
J.A.0 , Grant- Motallio packings, 
ville USA, - 
and 8, P, Monroe, 
flow York. 





I1,— Time for entering Opposition expires Tuesday, December 28, 1880. 





2775 


2999 


8167 


$168 
$171 


8176 


3178 
3179 
3186 


8187 


8191 
8198 





8205 
1} 8206 
$211 
8220 


8230 
8279 


8288 


8491 


8897 
8947 


A. 


J. 


J. 


wt hier tend 


W. Chadburn, Liver- 
pool, 


F, 


E: on Li 
vi 
0. Kesseler, Ber 


F, 


F 


J. 


W. Clark, London. 

W. Palliser, London. 

W. H, Nevill, Ferry- 
side, Caermarthen. 

E. 
don. 

W. H. Beck, London. 








8967 


4514 


4556 








J 


A. 





on ore Grand Duchy 


es 
R. D. 
London. 


chester. 
ALR. — Swan- 
sea, Glamorgan. 
8. Hallam and G. L. 
Scott, Manches- 
ter. 

W. 
Lo 


PL. ay da Valen- 
ns 


f. Hyatt, London. 


. A, Harrison and 
C.  Priestland 


Birming! 
Ireland, 
mouth, 


Surrey. 

R. ©. Anderson, 
Woods 

E. 


W. BR. Lake, Lon- 
don. 


J, 


A. Jennings, Glas- 
gow. 


Ww. F. 
Louis, 


C, 


RB. Curtis and W. 


Hellhoff, May- 
“Gallagher, 


Ormerod, Man- 


H. Northcott, 
don. 


« 


nies Engel, 


ge. Brittain, 
esterton, Staf- 


on. 
H. Beck, Lon- 


Grimal —_, 


C, Glaser, Berlin. 


Ply- 


Clements, Lon- 


M. Tall, Dulwich, 


tock - road, 


Middlesex. 
J. Davies & P. Hum- 


Hort Wales, 


Wright, Becken- 


B. Bg Putney, 


EN: 
Brussels. 


Nast, 8t. 
Miss. 


USA. now of 


D. Abel, London. 


H. Rhodes, Man- 
chester, 


Method to prepare explosive 
matter. 
Manufacture of brooms, 
brushes, &c., of whisk, 
broom-corn, bristles, or 
similar materials. 
Wheels and rails for tram- 
other 


cars and carriages. 
A panies for drawing curves 
Appeeaieg. ter" soparmane 
mineral and other ‘matters 
from water used in feeding 


and m8 tus f 
and appara’ ‘or 
Ee moti ve power (re- 
ting to engines 
actuated wholly or in part 


by fuel). 


Prec for ordnance. 
Process or means of and — 
— atas for employing seam 
engines, J. C. war 
on Crozet, and A, Demenge, 


Paris. 
Governors and governing 
valves for steam and other 

mative power engines, 


Lavatories. 

Shirts. 

Treatment of wool and other 
or fabrics 


brous ma 
made therefrom } thera- 
A, Werner, 


Saxony. 
paratus and 
korn, Chemnit:, Germany. 


Pulleys for cords of window 
and other blinds, maps, &o. 


Methods or means for enrich- 
= or illumi- 
gas, and apparatus 


therefor 
Combined 4 clothes washer and 
er, <A. Al — Win- 
terset, Jowa, U.S.A 
Firing apparatus for guns. 


Process of annealing iron and 
stee Jfor manufacture of tin 

wit. &e. 
ashing machines and aeet-omer 

A pparatus for bovellny ling gla: 
operst us for beve: 88. 

, Paris. . 

n of roofs for con- 
crete and other 

Galvanic batteries. 


Stoppers for bottles for - 
apparatus for yoy = 
therewith. 

Paint brushes. 


Construction of life-saving 
T. B. Griffith, Carver, 


or grates, 
there- 


Manufacture ne a. o, sugar, 


at Fe ie 3 = 5. 


a St, Amand les Eaux, 


Pn A for or desic- 

es heated 

air. EL. Langen, Cologne, 
Germany, 


Machinery ‘for preparing and 





coti and other 
ff mai . 





July 7 


21 


Aug. 2 


ll 


12 


28 
Sept. 


25 


Oct. 20 


22 


Nov. 1 





5 


52 


ENGI 





NEERING. 


[Dec. 10, 1880, 
























































NAMES, &c. 





















































































Nos. |. oy APPLICANTS. ABBREVIATED TITLES, &c. 

4581 | J. W. Fuller, Lon- | Telegraph receiving apparatus 

on. 

4592 | F. 0. Tucker, Hart- | Looms for weaving. 

ord, Conn., . 
but at present 
of Huddersfield, 
Yorks. 

4614 | C._ W. Siemens, | Electric lamps. 
Westminster. 

4635 | J. . - | Self-closing cocks or valves. 
nook, N.B. 

4647 | 8. Mayell, Halling, | Apparatus for sifting Portland 

4654 o Wx artenn, | Asoeate © oe loth 
. W. Mon , | Apparatus for cu clo 
London. sat Ser fabrics and ma- 

4663 | W.R. Deheer, Hull, | Method of, and reed for, 
Yorks. extracting or 0 oils 

mn whale, cod, or la ie 

4670 | W. H. Dorman, | Sewing machinery, chiefly de- 
Stafford. signed for manufacture of 

boots and shoes. 

4677 | T. F. Henley, Lon- | Means of, and apparatus for, 
don. treating and w ng da 

fruit and seed for produc- 
tion of beverages of the 
nature of coffee or cocoa. 

4683 | CG. W. Siemens, | Gas lamps. 

Westminster. 
4685 | A. Ford, London. Method of producing writing 
and other marks on paper, 
= manufacture of paper 
therefor. 

4691 | R.E. Osborne, A. P. | Spinning machinery. 
Mathewson, and 
Zz — Dundee, 

4723 | J. Howden, Glas- | Steam boilers. 
for and W. B. 

ill, Liverpool 

4725 pra, J. Pianofortes snd mechanism 
Rissone, and 8 combined therewith. 
Detoma, London 

4910 | G, W. von Naw- | Pre tion of antiseptic for 
rocki, Berlin. Se eemrvetien of meat, 

and other articles of 
4 O. Leupold, Stuttgart, 
Germany, 
5010 | A. J. Boult, Lon- | Method and means for re- 
don, moving dust from carpets. 
S. B. Ryder, Elizabeth, New 
Jersey, U.S.A. 
5011 | 8. P. M. Tasker, | Diving apparatus. 
i 

5023| A. 8, Hallidie, San | Manufacture of wire ropes and 
Francisco, U.S.A. cables. 

PATENTS SEALED. 
I.—Sealed December 3, 1880. 
NAMES, &c. 

Nos, OF APPLICANTS. ABBREVIATED TITLES, &o. 

| 

2290 | L. Hardaker, Leeds. | Road vehicles or velocipedes 

2291 | R. Hunt, yt auras or elastio bottoms for 

2304 | W. P. Thompson, copsin plans, drawings, docu- | 
Liverpool. pring and other pictures, | 

composed of black and 
whine (or their equivalent 
photographically) by photo- 
graphic means, and com- 
positions therefor, A. Jol- 
train, Paris. 

2316 | 0. H. Wood, Shef- | Manufacture of earthenware 
field. and other dinner and dessert 

plates and apparatus to be | 
used therein. 

2318 |G. E. Vaughan, | Construction of lubricating 
London. m ta be employed 

in connexion with axle 
boxes, 0. ©. J. A. Dick, 
Philadelphia, U.S.A, 

2323 | J. Storer, Glasgow. | Effecting oxidation, reduction, 
aeration, decolorisation. or | 
separation by interaction of 
gases or vapours with liquids 
or with each other, and ap- 
paratus therefor. 

2352 | J. W. Jones and E. | Metal heels and application of 
K. Bridger, Lon- spurs to me heels of 
don. boots and shoes. 

2300 | @. K. Winter, Chis- | Working of railway signalling 
wick. appavatus. Partly  com- 

municated by J. Craik, 
Meatiras, 

2416 4.4 piemn, Lae, Marine chronometers. 

2440 | J. F. Stewart, Lon- Ss - for collecting stive 
don. and se; ng dust and 

ee impurities from 
air, ularly ap- 
Heable to mnillstones. = 
lings, purifiers, smut ma- 
chines, and other mill 
. GG. T. Smith, 
Jackson, Mich,, 0.8.4. 

2444 7. Jenkina, Ors ry Fog or alarm signals for rail- 
Hill ways attaching fog or 
nw Price Bir alarm signals to rails of 
mingham railways. 

2448 | A. M. Clark, Lon- | Apparatus for transmitting 
don. and accelerating motion, 

applicable for propulsion of 

boats and vehicles, and for 

driving machinery, tt Ne 
Schofield, New York, 

2474 | W. 6. a Bury | Blazing tnd moe iuild- 
Suffolk ae 

2498 | H. Hirech, London. | Shaping and constructing 

| & hulls of vessels, be, pecqations, 

and other bodies, 

| which ve to act in or to 
be acted upon by water. 


9 


10 
11 


16 


Dec, 1 


eo 





Dates. 


15 
16 





{| 
1] 

Dates. || Nos. | oF APPLICANTS, 
—_ | eumpnnsestnnien 

Nov. 8 


pares sums, West- 
| 2008 | A.M. Clark, Lon- 


2840 


2941 


2952 
| 3272 


| 3483 


8653 
3658 
8744 


8877 


4115 


2306 
2325 


2336 


2338 


2353 
2355 


2356 


2365 


2389 
2392 


2395 
2399 


2459 


2500 


2693 
$292 


| 
| 
| 
| 
| 
| 


2850 
| 


| F. if Simpson and 
Deniso: 


A. M. Clark, Lon- 
con, 

J. Dewrance, Lon- 
on. 

W. R. Lake, Lon- 
don. 

a YF. D. Barbier, 


‘aris. 

W. H. Nevill, Ferry- 
side, Co. Caermar- 
then. 


in, 
wm 
W. R. Lake, Lon- 
don. 


H. A. Bonneville, 
Paris. 


H. A. Bonneville, 
Paris. 


M. Webb, London, 


J. Dewrance, Lon- 
don, and B. Mal- 
colm, Belfast. 

W. R. Lake, Lon- 
don. 


Il.—Sealed December 7, 1880. 


ABBREVIATED TITLES, &c. 





Locomotive air engines, air 

tramcars, &c. 

Apparatus for increasing 

draught in chimneys and 

G. E. Wery, = 

ay am om ome s ed o g 
ar lines o! 

P. Hubbard, ) ty SH 

Conn., U.S.A. 

Glazing for roofs. 


Spring mattresses or bed bot- 
toms, and other elastic fur- 
niture. A. J/arolimek, Hain- 
burg, Austria, 

Automatic luminous buoys. 


Method of, and apparatus for, 
re-working iron shearings 
produced in manufacture of 
sheet iron for tin plates, &c. 
and air-pumps to be used 
separately or combined. 


Machinery for trimming 
dressing the edges of weien 
gocking' boxes, &c. /. Myers, 

ew York, U8. % ne 

Apparatus for making infu- 
sions, or extracts from sub- 
stances. A. Voisin, Paris, 

Manufacture of elastic spiral 
steel wire ropes, and appa- 
ratus connected therewith, 
A. Jarolimek, Hainburg, 

Austria, 

Bicycles, tricycles, and other 
vehicles for self-propulsion, 
also applicable to other pur- 


Feed 


poses. 
Steam brake valves. 


Hoiseshoes. J. NW. Navin, 
Indianopolis, U.S.A. 
























































G, A. Dick, London. 


J. £E. Atkinson, 


Greenwich, Kent. 


H. Shaw and W. 
Spencer, Bir- 
mingham. 

J. G. Wilson, Man- 

chester. 


J. Dalton, London. 
J. Smeaton, London. 


D. A. Tasker, Man- 


chester. 

W. A. G. Schon- 
heyder, Stoke 
ewington. 

B. D. Healey, Black- 
burn, Cc. 

J. Hird, Bishopston, 
Gloucester. 
“Dublin. 

W.R. Lake, London. 


E. Nagant, Liege, 
Belgium. 

D. McGregor, Liver- 
pool. 

H. A. Dufrene, Paris, 


H. Hensoldt, Lon- 
don. 


A. Dupont, 
a 


"'ourbrideo, Wor or- 


J. ~s * Churchill, 
J. i. Jehnecn, Lon- 
don. 


Manufacture of metallic 
alloys or compounds, Partly 
communicated by C. J. A, 
Dick, Philadelphia, U.S.A. 

Methods or appliances for 
stowing in or discharging 
| meee from torpedo boats, 


Cc. 
Construction of receptacles for 

taining, preserving, and 
delivering mustard and 
other condiments for table 


use. 

Condensing steam engine and 
boiler with automatic air or 
gas and water supply, also 
applicable to other steam 
generators or boilers. ‘//. 
Hoffmeister and E, Friedrich, 

| MMetdling, Vienna, 
Invalid bedsteads. 

Valves and other arrange- 
ments for water-closets, 
urinals, &c. 

Apparatus for binding samples, 
patterns, documents, or for 
analogous purposes. 

Apparatus for packing sub- 
stances into parcels, more 

ularly applicable for 
filamen’ sub- 





stances. 
Furnaces for treating town 
and other refuse. 
Paper-making machinery. 





Means or apparatus employed 
| for copying letters or other 
| _ documents. : 

| Process and compositions for 
pag pm strengthen- 
| ing, and preserving leather, 
hides, textile fabrics, paper, 


&c. J. andC Ballatschano, 
Bucharest, Roumania, and 
H, Trenk, Berlin, 

Firearms, 


Mariner’s compass, and ap- 
pliances for adjusting and 
correcting same. 

meat and other 

rishable articles. Ja 

vocieté Anonyme le Froid, 
Paris. 

Instruments for ascertaining 
distances, chiefly designed 

as range-finders for military 

purposes. 

Communicating between rail- 
way stations and trains in 
motion, signalling on rail- 
ways and trains, and elec- 
trical apparatus therefor. 
J. Bachrich, Paris. 

Chronographs. 





Safety valve apparatus for 
steam boil 


ers. 

Treatment of metallic sur- 
faces for preserving same 
from oxidation, and im- 
arting to them lustre, iri- 
escence, & other ornamen- 
tal and useful properties 
partly applicable to treat- 
ment of other surfaces. 
W. Ward, Brussels. 

































































FINAL SPECIFICATIONS FILED. 
Dates. Nov. 27, 1886.. Nos, 2160, 2161, 2162, 2164, 2168, 2175, 2177, 2178 
— 2179, 2180, 2182, 2183, 2184, 2189, 2195, 
June 2223, 2341, 3140, all of the year 1880. 
29 o Me 2188, 2194, 2199, 2200, 2201, 2203. 2234, 2240, 
2807, all of the year 1880. 
» 80, » 2206, 2208. 2210, 2213, 2214, 2216, 2217, 2219, 
2233, 2241, 2242, 2247, 2248, 2249, 2308, 
July. ail of the year 1880. 
9 Dec. 1, ,, 2221, 2222, 2224, 2225, 2227, 2229, 2230, 2231, 
2232, 2244, 2245, 2250, 2264, 2266, 2376 
all of the year 1880. 
” & « 2251, 2252, 2253, 2255, 2258, 2260, 2269, 2332, 
10 2385, 2442, 3012, all of the year 1880. 
»n 8 » 2259, 2265, 2268, 2271, 2272, 2278, 2279, 2288, 
16 2536, all of the year 188( 1880, 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 
17 DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 
4 | No. Name. No. Name. No. | Name. 
1877 1877 | 1877 
4495 Reid. 4632 | Johnson 4610 | Bateman. 
27 4502 Pitt (Belden) (Pellet and | 4831 Lake (Wes- 
4513 Hyatt. | _ Co.) son). 
Sept 4593 Carr. 4710 | Banks. 4631 | Coslett. 
4 - || 4759 Lawson. 4561 | Horner, 4647 | Abel (Lan- 
4820 Willis. 4562 | H.and L.and | gen). 
4535 Tweddell. | GQ. Baxter ] 4685 | Siemens 
4725 Staples and } and Rush- Sanna. 
8 Wilson. | worth. 4686 | ills. 
4542 Jensen 4574 | Needham. 4732 | } = nl 
(Sahlstrim)] 4583 | Smith. 4805 | Gresham. 
5 4591 | Brunton. 1878 
4708 | Tweedale, 30 | McDougall. 
4526 | Harrison. 
“4 PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100. HAS BEEN EEN PAID AND REGISTERED. 
No. . | Name. No. Name. No. Name. 
24 | _— 
1873 1873 1873 
Oct. || 3939 | Moore. 3925 | Lloyd. 3957 | Thomson. 
9 || 3942) Smith and | 4051 | Haseltine 3962 | Cunningham. 
| Field. (Gates) 3980 | Tasker 
5996 | Tweedy and | 3933 | Smith (Pool). (Blakey). 
mend Simpkin. 
PATENTS WHICH HAVE BECOME VOID. 
June 8|| 1—Through Non-Payment of the Third Year's Stamp Duty of 501, 
| No, Name. No. Name. No. Name, 
9 | i877. 1877. 1877. 
= Wigtield. 4393 | Boddy. 4444 | Reid. 
359 | Wise 4395 | Johnson. 4445 | Seligmann. 
| (Treutler). (Legrand). | 4447 | Gedge (Bessy 
4360 | Sparks. 4398 | Sckijlke. fréres). 
4361 | Dressler. 4399 | Hinde. 4450 | Newton 
4362 Ball. 4400 | Wheeldon (Gléckner). 
| 4364 , Lake (Galt). | and Ford. | 4451 | Wise(A. & J, 
|| 4365 | Munro. 4403 | Geeves. Marengo, 
|| 4367 | Warlichand | 4405 Walker. M’Ginnis, 
} |  Cadett. 4406  Conradi and R. Ma- 
|| 4371 | Brewer (Speidel) oe a 
(Séches). 4408 , Cochrane. 4452 
4374 rooke and | 4409 Lyle. Wor ‘ouchet). 
| _ Booth. 4410 J. andS 4454 | Justice 
10 4375 | Greenfield. Robinson. (Mason). 
4378 | Gardner. 4412 Ziffer. 4456 | Curtis. 
4379 | Lake 4415 Smith 4457 | Leak and 
(Delévaque). (Sweanor). Edwards. 
4380 | Hemery. 4419 | Patterson. 4458 | Lowenstein. 
4382 | Harrison, 4420 | Krom- 4460 | Haddan 
4383 | Evans schréder. (Wendes), 
11 (Lazenby). | 4423 | Gordon. 4461 | Von Naw- 
4384 | Conradi 4424 | Small. rocki (Sper- 
(Kesseler). | 4435 | Varley. (ling). 
4387 colt. 4439 | Green & Jack.j 4463 | O’Lawlor. 
4389 | Longridge. 4442 Knowling. 4471 | Geering. 
4390 | Ogden and | 4443 Nickerson. 4472 | Swonnell. 
Thomas. 
| j 
= =e Non-Payment of the Seventh enth Year's $s Stamp Duty of 1001. 
1873. 1873. 1873. 
|| 3791 | Twibill, 3811 | Malone. 3853 | Macgregor. 
|| 3793 Spratt. 3817 | Griffiths. 3256 | Williams. 
i 3797 Knight, 3824 | Gardner 3868 | Parker and 
i] 3801 Moore. 3828 | Mein. Wade. 
i} 3805 Weldon. 3831 Elwell. 3880 | Gould. 
|| $807 | Ross. 3849 | Thompson. | 3883 | Wilson. 
13 | OPPOSED APPLICATION FOR LETTERS PATENT. 
3143.—W, and T. H. Lowe, London. Construction of “ digi- 
|toriums,” applicable to pianos, organs, and similar instruments. 
| Dated August 23, 1880, 
ERRATA. 
| (From the Commisstoners of Patents Journal), 
3149.—For “ callenders,”’ read “ callendars.” 
|| 1632.—(See last week's ENGINEERING, page 526), fcr“ W. RB. W. 
|| Smith, Glasgow,” read * W. R. W. Smith, Glasgow, and J. F. M. 
Pollock, Leeds.” 
CONFIRMATION OF PATENT. 
June Notices of Applications for Leave to bring ina Bill, &c., in 
17 Parliament,— Session 1881, 
|| 3925.—To continue and confirm Copland’s patent of December 
27, 1872, for “ Formation of roads or ways with wood paving with 
|| or without rails, and apparatus for the purpose,” and to allow the 
I 1007, stamp to be paid and registered. 
|| NOTICE OF APPLICATION FOR LEAVE TO RG ‘ DISCLAIMER 
21 AND MEMORANDUM OF ALTERATIO 
269.—F. M. Lyte, London. Mode of operating in ;" separation 
|| of all or either of the metals lead, zinc, silver, or copper, in mixed 
July 1 | ores or metallic mixtures, by means of acids, brine, and certain 


other reagents. Dated January 22, 1879. Time for entering oppo- 
_— expires December 11, 1880, 


PROLONGATION o. LETTERS PATENT. 
ice of Hearing. 
|} 158—W. A. Martin, "iene. Apparatus for consuming 
smoke, promoting combustion, and feeding furnaces with fuel. 
Dated January 22, 1867. 
The petition for prolongation of above 


tent is appointed to be 
heard by the Judicial Committee of the Privy 


Council on Tuesday, 





January 18, 1881, at 10.30 a.m, 



































Dec. 10, 1880.] 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DEC. 4, 1880. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 


Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


. Forges, &c.: T. W. Chapman, Brixton, 
ae... rode 34 Figs.)}—Refers to improvements applicable to 
forge apparatus as described in specifications of patents to James 
Hardinge, 4804, 1877, and 3575,1879, the object being to gain more 
efficiency and certainty of action, and which, when in combination 
with parts of ordinary construction, constitute complete forge and 
smithy or bench apparatus. The driving wheel (Fig. 1) has a 
broad outer rim 1, the internal part of which engages with friction 
roll 2 for driving the fan shaft 3. The outer face of the wheel 
rim is covered with leather 5 to form a buffing or polishing wheel. 
The friction roll 2 has a conical core upon which is a facing of 
india-rubber and leather. To adjust the fan spindle to the driving 
wheel or to the fan box; a saddle frame 8 (Fig. 2) is mounted in 
guides on the case 9, an adjusting screw-10 passes through a 
threaded hole in the back of saddle 8, so as to press against the 
fan case to raise or lower the arms of the saddle 8 in its guides, 
and so adjust the fanspindle 3. For giving rotary motion to the 
driving wheels through a reciprocating lever, a friction roll or 
toothed pinion is mounted on the other side of the clutch piece. 
Fig. 3 shows the improved clutch device, which consists of a star 
wheel 11 with inclined surfaces and terminating shoulder rest rollers 
12, which act to bite or run freely between the inclined surfaces 








and the clutch boxing, according to whether a driving or return 
stroke is made, The device shown in Fig. 4 is for enabling the 
handle 15 to be operated from any position of the operator. A metal 
band piece is placed around a grooved pulley, and the lever 
handle is jointed to each end of the band so as to give a differ- 
ential action upon the pulleyj when the lever is reciprocated, 
whereby the band will, in alternately binding and releasing 
the pulley, cause it to rotate in one direction. The pulley is a 
prolongation of the hub of a spur-wheel which gears into pinion 
formed on the boss of the friction driving whee]. Describes other 
arrangements and moifications, (March 16, 1880), 


1472. Grinding Mills: W. Morgan-Brown, Lon- 
don. (G. King, Oswego, New York, U.S.A.) [6d. 2 Figs.)—The 
m’ll is constructed chiefly to make paper pulp from wood, which 
has previously been reduced by saws, or similar instruments, to 
a condition bordering upon sawdust, and consists of grinding 
stones composed mainly of emery or corundum, and which are so 
made as to always present a sharp grinding face to the work. 
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Referring to the illustration, c is the lower stone driven by pulley 
d, and e the upper stone secured in a fixed position above it. The 
wood is fed into the opening B, either dry or wet. A screw a 
acting through rod g and lever h, enables the lever stone to be 
moved nearer to or further from the upper stone as desired. (April 
10, 1880). 


1491. Manufacture of Vitreous Mouldings: J. 

Imray, London. (L. A. Lherminier, Paris). [6d. 21 Figs.J— 

Mou'dings of vitreous materials, such as 

glass, crystals, or enamel, are to be sub- 

stituted for those in use and secured in 

position bybolts or screws, or by studs 

with their nuts on the outside of the 

walls. In some cases ornamental metal 

plates may be embedded in the plaster, and their edges turned 

over the mouldings, or the mouldings may ted into their 

places. The illustration shows one form of moulding. (April 12, 
1880). 


1538. Baths: C.D. Douglas,London. [6d. 4 Figs.— 
The novelty consists in providing baths with flanges projecting, by 
preference, at the end to receive the fittings and formed with or 
without recesses for bath requisites. The illustration is a cross 








section through such a flange outside the bath. It shows a recess 

b to receive the various taps and fittings attached to , the plate e; 

d dare receptacles for soap, &c. It is stated that by this construc- 

- = work of the plumber and joiner is much simplified. (April 
5 )- 


1540. Motive Power Engines: G. Stevenson, 
Airdrie, Lanark, N.B._ [6d. 16 Figs.j—Consists of (1) a 
horizontal steam cylinder 21, Fig. 2, attached by its front end toa 
trunk casting which has a foot 23 to which the cylinder is keyed 
for additional] support; (2) of a combination of steam poomase 25, 
and separate steam ports 26 and exhaust ports 27, inclined to each 
other in order to minimise the width of the casing, there being two 
or more ports for each passage. The exhaust valve 29 is made 
hollow, and with a second face in which is a port leading into the 
exhaust passage 30. In some cases the steam and exhaust valves 
work in sepsrate casings, the exhaust valve being preferably 
worked by a separate eccentric ; (3) of a contrivance for diminish- 
ing the pressure on a slide valve, with means of external adjust- 
ment (4) of an arrangement of admission valve, which by the 
sudden release of a spring returns to its middle position, and cuts 
off the steam alternately at each end of the cylinder, the valve 
being operated by suitable adjustable mechanism ; (5) of tappets 
worked from the piston rod for moving the valves to close the 








ports, reacting springs released by cataract apparatus be! 
employed to open them. (April 15, 1880). - ~ 


ufacture or Extraction of Tannin: 
W.A. Barlow, London, (?. Gondolo, Paris). (6d. 2 a 
Relates to improvements on Specification 1070 of 1879, and is for 
the purpose of manufacturing extracts of tannin of a light yellow 
colour and very fluid. The vegetable matter is macerated in 
water slightly acidulated by an acid that will not affect the tannin 
such as sulphuric acid, and then the acid solution is neutralised 
by alkali. The extract that is thus obtained is afterwards clarified 
by albumen, blood, or gluten, or other substance capable of taking 
up the natural colouring matter of woods either by coagulation or 
absorption. If a coagulent is employed the decoction is brought to 
a lower temperature than that at which the clarifying substance 
coagulates, so that it is entirely diffused through the mass, which 
is then raised to the degree of heat requisite to produce coagula- 
tion. The decoction is allowed to stand one hour and drawn off, 
filtered and concentrated to from 3 deg. to 45 deg. Beaumé, If an 








extremely light-coloured extract is required the acid is replaced by 
a sulphite or bisulphite of any kind (e.g., sulphite of soda), In the 
presence of tannic acid a tannate of soda is formed and some 
sulphurous acid, which is dissolved in the bath, and operates as a 
reducer on the colouring matters. In this stage the decoction con- 
tains tannate of soda which is reduced by sulphuric acid intro- 
duced for the purpose. The illustrations represent a plant 
designed for the purpose of manufacturing tannin, The vats are 
charged with wooden shavings, then filled with water to which 
has been added five grammes of a sulphite to each kilogramme of 
wood. The mass is boiled for an hour and then discharged into 
the reservoir M, from which it is pumped into the reservoir N to 
be again returned to one of the vats to act upon fresh wood. Each 
portion of liquid acts upon two sets of fresh wood before being 
discharged into tubs R R, where it is treated with sulphuric acid 
to reduce the tannate of soda and eliminate any sulphite not 
already decomposed. It next goes to the vat H (Fig, 2), where it 
is clarified and afterwards decanted by a floating decanter through 
a filter into the tank z. (April 16, 1880). 


1644.* Apparatus for Opening Fanlights and 
Casement Stays: G. Andrews, Mile End, Middlesex. 
(4d. 4 Figs.)—A case containing a worm and wheel is attached 
to the framing adjoining the casement. A lever is attached to the 








wormwheel, and the opporite end works in a slot in the case- 
ment or fanlight, so that on turning the spindle of the worm the 
wheel will partially revolve, and effect the opening or closing as 
desired. (April 21, 1880). 


1645.* Locks for Doors: G. Andrews. 
Mile End, Middiesos [4d. 2 Figs.]—Consists of a circular 
bolt which is worked by means of a spindle and spring, the spindle 
being inserted through the door, fastened by a back nut, and 























stopped by a small bolt with spring projecting from the door. 
When the door is clesed, the bolt is released owing to its contact 
with the frame. (April 21, 1880), 


1671* Lever Fastenings for Doors and Sashes 

G. Andrews, Mile End 
™ (4d. 2 Figs.J— 
A circular wedge lever grip bolt 
is app'ied to sashes or doors, 
the socket or capped = being 
fixed on the opposite object pur- 
—— to be secured, (April 22, 

). 


1676. Manufacture of Felt: B. Hunt, London. 
(A. 8. H. T. Sommer, Paris). (6d. 18 Figs.}—1n a former 8) 

96 of 1880, the use was claimed of a process consisting in the 
introduction between the sheets constituting the felt, of a netting 
which serves as a core to the fabric. The present improvements 
are (1) in felting short or other wools and waste woollen fibres 
between two nettings of knotted meshes. The felting of the 
carded sheet takes place between the two nettings, and when the 
operation is completed the nettings are withdrawn, and may be 











used over again. Two distinct felts may be obtained by using a 





third netting. (2) The use of a metallic wire cloth or gauze of 
various thicknesses, patterns, and dimensions, introduced within 
or over or under the sheets or slivers, so as to allow of the feltin; 

of woollen waste of ali qualities. (3) In a method of giving to all 
kinds of felting machines the same felting properties for short 
wools and for woollen waste ; for this purpose cylinders and plates 
are cast with patterns in relief, or engraved with designs, or the 
designs produced by metal wires, or by the use of punched ¢ heets. 
In felting bet two netti of knotted meshes, the arrange- 
ment shown in Fig. 1 is used. A is a steam heated table over 
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which endless cloth a is passed, the knotted meshes b are guided by 
rollers B. The suspende ag P has a horizontal to-and-fro 
motion in both directions. e cloth passes beneath the plate; 
and a second netting 0' 8s beneath the cloth. Between the 
two nettings 5! is placed the waste wool, &c., which on entering 
the spaces between the meshes is imprisoned during the process 
of felting, which is effected by the action of the plate P. Under 
the same conditions the knotted meshes may replaced by 
metallic wire cloths. Figs. 2 and 3 show the arrangement for 
felting without netting or wire cloth. A is the steam chest 
beneath a fixed plate Al, which is cast with grooves a. The upper 
plate P is suspended by chains which allow it to be lifted, as also 

late P', which is intended to load or weight it when necessary. 

juitable shafts, pulleys, &c., impart the necessary to-and-fro 
motion to the plate P. The plates are perforated at intervals with 
small holes which allow the'introduction of soap when necessary ; 
these holes are closed by slides e after the soap is introduced. 
Fig. 4 shows one of the arrangements of the cells a, which are 
made in the plates. (April 23, 1880), 


1710. Sewing Machines: A. Anderson, S. Mort, 
and J. Walker, Glasgow. [6d. 14 Figs,}—(1) In shuttle 
sewing machines employed in sewing materials difficult of mani- 
pulation, or which cannot easily be removed during the action of 
sewing, the shuttle carrier and driver are so made that the shuttle 
can be taken out from below. This may be effected by making 
the shuttle carrier and driver with a hinged joint at its forward 
end, or the parts of the carrier and driver which support the 
shuttle may be carried by a slide moving downwards in vertical 
guides. In both cases the parts can be retained by a spring 
catch or other fastening in their proper position when at work. In 
Fig. 1 is represented a machine with two shuttles, A is the bed or 
table, on the underside of which is a longitudinal projection B, 
each of the two opposite sides of which form a shuttle race. DD 
are slides carrying the shuttle drivers FandH. The driver F is at 
its forward end pin jointed to one of the slides D, whilst its other 
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end is secured to the slide by any suitable easily released clamp. 
The pointed end of driver H and the projection at its back, which 
is in contact with the rounded end of the shuttle, are both fixed to 
the slide D, whilst the projections I supporting the underside of 
the shuttle are carried by a vertical slide J. which is capable of 
being drawn downwards to release the shuitle. When in working 
position the driver is secured by the spring bolt K. (2) In order 
to clamp and hold the stem of the needle, the needle-bar is formed 
with a point projecting from its side opposite to the side to which 
the needle has to be clamped. Referring to Fig. 2 and following 
figures, A is the lower end of a needle bar with pointed projection 
B, \the face against which the needle C rests having a slight 
shoulder, as shown, The clamp D is provided with a slot, the end 
face of which is inclined so as to press the needle ty against 
the shoulder of the needle-bar, and it is held in position by nut E, 
at the bottom of which isa conti recess into which fits the 
pointed end of the projection B. (3) To regulate the tension of the 
shuttle thread a spring is employed to bear upon the thread. In 
Figs. 11, 12, and 13, B is the tension zg ae portion of 
the outer circumference, and | in a recess of the shuttle A. It 
is secured by a pin joint at O, and the conical stem of the screw D 
bears against the tail end of the spring,.which extends beyond ©, 
— the other end of the spring t6 press with more or less force 
upon the thread as D is screwed in or out. A small spring is proviced 
in the slit H to prevent the thread escaping from the delivery eye 
of the shuttle. (April 26, 1680), 


1756. Railway Brakes: 8S. Caswell, Hendon, 

. (6d. 8 Figs.j}—Consists in the application of an 

eccentric fixed on one of the axles of a railway carriage, and 
encircled by a band hinged at one end to a bracket on the under- 
side of the ourriage, and at the other end to the short arm of a 
weighted double lever baving its fulcrum on the underside of the 
carriage, The long arm of the lever is acted upon by a chain 
under the control of the guard or driver, so arranged that when 
the chain is released the lever falls and tightens the brake band, 
the lever being kept from rising by three pawls that take into a 








toothed lever hinged to the short end of the weighted lever. (This 
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arrangement is not clearly shown in the drawings). In Fig. 1,A is 
the eccentric pulley, quteneed by the strap, which is connected 
by links E to the short arm F of the lever G. , WY, Ware 
three pawls that can take into the toothed ental bar L pivotted 
at F, which bar can be raised and lowe by mechanism con- 
nected to the bell-crank O P, to which is attached the cord Q 
passing over guide pulleys to the lever X Y (Fig. 2), connected to 


the rod or chain Z, which runs the whole length of the chain. The 
rod Z is connected to the eusepenins rete” the next carriage by 
a chain and coupling (Fig. 3), and is b 


by the spring z. It is 





replaced, changed, or adjusted without disturbing other parts of 
the apparatus, and (3) it is sometimes made with ribs or corruga- 
tions as shown atc andd. (May 1, 1880), 


1785.* Locks and Latches, &c.: J. M. mart, 
London. (2d.)—The improvements are (1) to obtain ine 
facility in the action and securing of the bolts of locks and latches, 
particularly of railway locks; (2) to obtain increased facility in 
affixing locks and handles, (1) By one system the head of the bolt 
is formed with an oblique curved bevel, and the spring and locking 
action are effected by two trigger levers working against the 
axial motion or against the follower or against the bolt, one of 
these levers acting to block the bolt when in a locked position. 
According to another system the latch’ and dead bolts work 
together, or the latch — be working while the dead bolt is 
withdrawn into the lock. is compound motion may be operated 
by means of two arms from the axial motion or follower. 
The latch bolt is formed with a curved recess which receives 
one arm of the follower for withdrawing the latch bolt, and at 
the same time prevents any accidental blocking of the latch. The 
dead bolt is worked by the second arm acting on one end of 
an ind dent reversing lever, the opposite end of which works 








drawn back by the guard, in —— to the spring, by suitable 
mechanism, and the lever of the apparatus is secured by a spring 
clip that records on a dial the pressure put upon it, so that it can 
he seen if any of the carriages have become detached by the fall of 
the dial finger. When the cord is released in applying the brake 
the ratchet bar is lifted against the pawls, and simultaneously the 
weighted lever falls and tightens the band, and is locked by the 

awls, The act of tightening the cord to throw off the brake 
owers the ratchet bar, and allows the parts to be lifted back to 
the origina] positions. (April 29, 1880). 

1773. Heels for Boots and Shoes: W. P. 
son, Liverpool. (‘/. uras, Paris.) (ls, 25 Figs,J—These 
heels appear to be principally for ladies’ boots, and to be formed of 
wood or other material and covered with leather. The object of 
the invention is to provide a means of attaching them to boots 
“by a groove formed directly in the block of the heel, or else 
formed by the adaptation of a piece of suitable material to the 
heel, or else being due to the thickness of the covering of the heel, 
or a combination of any or all of{these.” These heels are specially 
suitable for persons who wish to wear heels that are higher than 
they appear, or who have legs of different lengths. (April 30, 
1880). 


Thomp- 


1782. Sweeping. Machines: J. H. Johnson, Lon- 
don. (4. G. Passmore, Philadelphia, Penn., U.S.A.) fad.) —This 
machine appears to resemble a lawn mower with the spiral knives 
re d by a brush shaft carrying “ two sets of, say, three brushes 
each, the brushes of one set extending from a point near one end 
of the shaft to a point at or beyond the centre of the same, and 
the brushes of one set coinciding with the spaces between the 
brushes of the other set." The machine has a box to contain the 
material swept up (leaves, grass, &c,), and a device for tilting and 
emptying it when required. (A 30, 1880, Void, the patentee 
having neglected to file a specification), 


1783. Apparatus for Raising. Lowering, and 
Casks, &c.: A. W.Hay,London. [6d 1! Figs) 
—Consists, firstly, in the arrangement and construction of the 
apparatus; and, secondly, in the rest or stand for the cask. Two 
or more movable tables, ranning in guides, and supported one 
above the other by movable struts are combined with an ordinary 
hydranilic lift or ram. On each of the tables is placed a full cask, 
and the tables are raised by the lift, When the top cask is empty 





























=> Fig.7 

it can be removed together with the table and struts. Fig. 1 shows 
the arrangement; A! A‘ are the tables, B B, OC guides, D! Dé the 
struts, GG bars of iron passing through the guides for supporting 
the tiers of tables while the lift is being lowered, and another table 
and set of struts inserted. The rest or stand D! (Fig. 2) is formed 
with a tilting ar ment, a block / travels on two guide rods 
mm, and is actuated by a screw, the inclined plane on block / 

under a roller A and accordingly tilts the stand as required. 
(May 1, 1880). 


1784 Stocks used inthe Manufacture of Leather, 
&oc.: B. htand D. Wright, Leeds. [(d. 3 /igs.)— 
The chief feature of novelty consists in coupling the pendulous 
stocks with double and opposite driving cranxs by means of what 
are termed “telescopic elastic connecting rods,” the stocks 
having thus a certain amount of elasticity, are prevented 
from damaging the material operated upon. The illustration 
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shows the method em: 





of giving to the connecting rods the 
the elasticity is obtained by 
to flat broad springs fixed at 

; Page ee Xe the i me - 
being provided for by “ banking stops” or “ check 
The “stock back” is ‘made so that it can be renewed, 





in @ recess formed for it in the dead bolt. The axial motion 
or follower is held in correct position by the action thereon of the 
toothed end of a separate trigger lever working from a separate 
centre, and actuated Ly a spring, the periphery of this axial motion 
being formed with inclined recesses to aid the action of the toothed 
end. The two arms of the axial motion are in ition, such that 
when the dead bolt is withdrawn into the lock the latch bolt is 
perfectly free to act as a latch; or if the handle be turned partly 
round in one direction, to withdraw the latch bolt into the lock, the 
dead bolt will remain unmoved and the action will be simply that 
ofa latch. If, however, the handle is turned partly round in the 
opposite direction until the tooth of the trigger lever catches into 
another notch provided for it, the lever arm will actuate the 
reversing lever of the dead bolt, and thus cause the dead bolt to be 
thrown forwards into a locked position and to block the bolt in that 
position. Other modificati of ‘this arr t are described. 
(2) Several devices are described to render the handle and spindle 
of locks applicable to doors of various thicknesses. (May 1, 1880). 


1787.* Horse Collars: E. Paquis, Humbecourt, 
La Haute Marne, France. (2<.)—Relates to horse collars 
whose size may be varied as desired. For this purpose the collars 
are provided with sliding hopper boxes, each of which is rais-d and 
lowered by a lever whose axis is rivetted to the box which actuates 
a pinion gearing with a rack. A spring pores the collar extended, 
At the junction of the two parts of the collar is a brace pierced with 
holes to receive a bolt whereby the collar is fastened at any desired 
size. Refers also to an improved safety tug. (May 1, 1880). 


1789.* Constructing. and Pointing Concrete 
Buildings, &c.: J. P. Waterson, Denman-street, 
Surrey. (2d.)—(1) A double row of vertical standards of steel or 
T.L —-3 Ph are arranged at intervals, and against their inner 
surfaces boards are temporarily placed. The space between the 
boards is then filled with concrete to forma wall. (2) To point 
concrete surfaces and brickwork a frame or stencil formed to 
represent joints of brickwork is used, the pointing material being 
rubbed over the frame by a brush or otherwise. (May 1, 1880). 


1791.* Fit s for Baths, &c.: J. McLeownan 
McmM iw, N.B. aay improvements 
consist essentially in forming the perforated front plate of the 
usual universal or ball-jointed spray rose used in spray baths, with 
a large central orifice directly opposite the supply pipe, and in 
fitting there‘o a perforated cover which is screwed on to, or in, a 
rim formed roun | the orifice. When a douche bath is required the 
cover is removed, and a solid jet of water issues from the orifice. 


(May 1, 1880). 

1792. Water Motor, &c.: J. Macfarlane, Glasgow. 
(fF. W. Tuerk, Chicago, U.S.A.) [6d. 3 Figs.}—Consists in the 
general arrangement and construction of a rotary water motor 
(which may also be used as a meter) having a revolving wheel D 
driven by the action of the water on buckets or vanes d d'!, the 
water entering and flowing through one, two, or more ducts 
aa' and escaping through outlet ports so as to utilise both its 
effective pressure and subsequent fall in actuating the motor. A 
is a mation box or casing with a cover C, enclosing a revolving 
wheel D, carried by spindle E. The water entering through inlet A 
is divided by a thin web or feather A*, and passes tangentially into 
the annular spaces aa'. That entering space a acts upon the pro- 
jecting bucket d on one side of the wheel, and that passing by 
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~ ao @' acts on a bucket on the opposite side. The buckets d are 
h nged at d", and have tails d* which engage with cam surfaces 
F ¥" for the purpose of opening or turning outwards the bucket d. 
The buckets are closed at the proper time by their coming in con- 
tact with curved cam surfaces GG'. The closing may also be 
aided for the purpose of avoiding friction by curved cavities g g' at 
the end of the discharge ports, into which the water, suddenly 
released from the contracted ducts, first flows, and passing through 
perforations g' strikes the outside of the buckets at an angle 
normal to their surface with sufficient force to close the buckets. 
The bearing C* of the spindle E is lubricated by water admitted by 
pipe c. (May 1, 1880), 

1793.* Lamps: J.J. F. Stevens, London. [2d.) (1) The 
tail lamps of trains have their wicks secured by the spindle of the 
wick pinion being furnished with a ratchet wheel which is fixed by 
a weighted detent. (2) They are ventilated, but screened from 
draughts by having double or treble hoods. (3) The lamp proper 


is con’ in an inner case that slides into the main case. (4) A 
channel is formed in and over the oil reservoir for the circulation 
of cold air. (May 1, 1880). 

1795.* Device for Pictures, &c.: 


: W.R. 
Lake, London. (8. C. Cary, New York, U.S.A.) [2d.)—The 
device is suitable for hanging almost any object, and for being 
used as the knob of a drawer. It is provided with a screw to fix 
it, and the other portion serves as a handle for rotating the screw. 
The screw ends in a socket into which is fitted the head and body, 
preferably of wood in an ornamentalform. (May 1, 1880). 


1796. Ven Air Brick: J. Gilmore and W. 
R. Clark, No: jurrey. [6¢d. 4 Figs.}—The brick is 
so formed that it induces an outward current of air to check 
indraught. This is effected by constructing the brick that the 
greater part of any current of air from the outside falling upon the 
face of the brick is made to impinge upon a curved surface within 
the brick, and to thus receive a return impetus which shall cause 
it to join with and assist the current of air from the interior. A 
is the case of the brick open at B to the outer air, or covered with 














a a plate, and divided by the partition D into two orifices. 
C is the curved surface presenting its concavity outwards. The 
partition D may be made much larger, so as to project beyond the 
outside face of the brick and act as shield. (May 1, 1880). 


1798. Calcining and Deoxidising &e. W. 
R. Lake, m. (7. Southan, pa Ke SF hia, 
U.S.A.). (6d. 2 Figs.}—The object is to produce metallic iron, 
from the reduction of its oxides at a, high temperature in contact 
with carbonaceous matter in retorts from which the air is excluded. 
To prevent reoxidation the iron is passed into cooling chambers, 
from which by a suitable apparatus air is also excluded until the 
iron is sufficiently cool. A set of retorts A are arranged within a 
chamber of refractory material, and are heated by flame from 
furnace B, or by other suitable mode of heating. Each retort is 
provided with a “conveyer,” screw or otherwise, to bring about 
a thorough admixture of its contents, the conveyers being operated 
by any suitable driving gear. Another series of chambers A‘, 
similar in construction and operation to retorts A, are fixed within 
a water tank D, in such a manner that the uppermost cylinder of 
each set communicates with the lowermost retort of each series in 











the heating chamber. The alternate ends of the retorts of each 
set communicate with each other, and the movements of the con- 
veyers are such that the mass to be treated is made to pass through 
the retorts of each set in succession. The lower costag chamber 
of each set communicates by means of the passage G with the 
trough H, access of air to the cooling chambers being prevented by 
allowing the water in the trough to rise above the mouth of the 
passage G. The ore is pulverised, and intermixed with about 15 

r cent. of fine charcoal, and is then charged into the hopper K, 

rom which its flow into the retorts A is regulated by any suitable 

contrivance. The retorts are maintained at such a temperature 
as will give a cherry rec heat to their contents, which by the con- 
veyer are made to travel slowly, and to circulate continuously 
among themselves, thus subjecting every part of the mass to an 
equal temperature, Instead of fine charcoal, carbonic oxide gas, 
or a gas consisting principally of carbonic oxide and nitrogen, 
such as is produced by a Siemens producer, may be substituted, 
the gas being introduced into the retorts by means of tubes, &c, 
(May 1, 1880). 

1799. c Engine: P. O’Halloran, London. 
(J. Jenkins, Philadelphia, Penn., U.S.A.) [6d. 5 Figs.—a is the 
“flexible diaphragm piston motor,” a! the flexible diaphragm air 

ump, & the heater, fthe cra: aft. The pistons are formed of 

dia-rubber, strengthened with canvas, and compressed between 
metal plates to which the piston rods are attached. The motor 
cylinder has a valve that is opened by @ tappet, and which remains 
open until closed by the piston coming down upon it. The air- 
pump has a valve (not shown) opening inwards in its’piston, 
and a second valve (not shown) opening upwards from its upper 
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cover into a pipe leading to the heater. The heater is situated 
over a lamp or over a furnace, and has radiating plates to quickly 
heat the air forced into it at the front side by the air pump, and 
emitted at the other side by the pipe / to the motor cylinder. The 
air pump is worked by a crosshead attached to two ting 
rods depending from cranks on the crankshaft. The rods have 
slotted ends, and the cranks are so placed with relation to the 
main crank, that the air pump piston is lifted in one quarter of a 
revolution, and at the time when the motor piston is commencing 
its down stroke with its valve open. (May 3. 1880), 

1800. u: the Movable Seats of Car- 
riages: C. si . (4d. 3 Figs.J—in 
the body of the vehicle between the sides and under the seat is 
fitted a transverse bar c, and under this bar is pivotted a horizontal 
lever, the end of which is cranked up to form a handled. When 
the handle is moved the lever draws the seat backwards or for- 
wards in grooves formed in the sides of the vehicle, and when 
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releised it spri- gs into one of the notches e',e2, e3, by which it is 
retained. (May 3, 1880). 


1801. Compound Pumps for Air or Vapour: C. 
Pieper, berlin. (/. Windhausen, Berlin). (6d. 7 Figs.}—Kefers to 
improvements in and new applications of, the compound air pump 
described in Specification 1678 of 1878. The improvements consist 
(1) in combining with the suction valves an eccentric or cam disc 
Dz and intermediate mechanism for o: erating the valves, (2) in 
the returning valve S provided with a spring, and (3) the 
application of a compound air and vapour pump for the purpose of 
evaporating and concentrating liquids for the desiccation of 
organic substances, and for other purposes requiring to be carried 
out ina vacuum. Referring to the illustration, D' is the large 
}u_ p. D2 thesmall pump, F condenser. Tre pump D' communi- 
€ t-s by suction pipe © with the receptacle in which the vacuum is 
t» be produced and by discharge pipe C' with condenser F. The 
suction valves, which were formerly alternately opened and closed 
at the beginning of each +troke by a rod passing through the piston, 
are now operated by cam dise D* on maim shaft g, which is 
arranged to work either suction valve in such a manner that the 
valve will not be opened until air remaining in the cylinder at the 
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end of any stroke, has re-expanded to a certain degree, and that 
in consequence the corr nding discharge valve has been securely 
closed again. It is stated that by means of this compound pump 
a rarefaction of air and vapour as low as ,3,th of an atmosphere 
may be attained. The pump may be u not only for the process 
of concentration of sulpharic acid described in former specification, 
but also for the evaporation and concentration of liquids in general, 
also for the desiccation of meat, vegetable, and other organic 
substances, ani for dead human and animal bodies when such are 
to be preserved from putrefaction, The improved valve in Fig. 2 
shows the spring referred to. (May 3, 1880). 


1802. Staining Paper, &c.: A, Siebert, Gummers- 
bach,Germany. [6d. 1 Fig.]—Pa; er-hangings with designs, 
imitatating marble or wood graining, are manufactured by a 
machins similar to those generally used for laying the dead colour, 
the machine being fitted with a contrivance for producing a con- 
tinuous picture of the required design. This contrivance may either 
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consist of an engraved cylinder of brass, or any other suitable 
material, with the lines of the graining hollowed out, or of an endless 
web of suitable elastic stuff, such as vulcanised india-rubber with 
the lines in relief, The paper passes from roller a over guide 
rollers 6 and ¢ to the co! pane cylinders, which lay on the 
‘round colour. Thence it passes to drum ¢ and under the 
distributing brushes f and g to the graining rollers / and i of diffe 
rentcolours, It is then treated by a second pair of brushes /, a 
third set of graining rollers &, anda third set of brushes m, and 
thence passes away from the machine. The brushes move 
rapidly across the r and brushes / and m slightly efface the 
design printed by the rollers A. ¢,andk. If desired the des'gn may 
be printed upon the paper before the ground colour, (May 3, 1880). 


1803.* Self Waste Valves: T. B. Plumtree 
vos ib jd) - mouth of the waste has a valve 
ng, 


ledon. . pe 

and is fitted with a valve which has pt -5 float fixed 
ona preci 

ciently, thefloat rises and carries the valve with it, allowing the 





spindle. When water rises above the valve suffi- 


waste to pass through the pipe until the the float falls and closes 
the valve. (May 3, 1880), 


and thereby to cut different lengths, and (6) to stop and 
reverse the feed motion. On the flywheel shaftais mounted a 
double bevel pinion 6 6, one part gearing into the large bevel wheel 
¢, and the other part gearing into the small bevel wheel d, placed 
within the large bevel wheel. On the back of the |} bevel 
wheel is cast a long boss c’, forming the of the and 
having clutch teeth c* c* at its outerend, Th the centre of the 
— wheel boss is a t e, on which the small bevel 
pinion iskeyed. Near the end of this wheel ¢e is secured a set «f 
clutch teeth f facing those on the boss at the back of the large 
bevel wheel, Between these two sets of clutch teeth is place: a 
loose sliding spur pinion g with clutch teeth on either side, so that 
it can be connected to the slow runn ng bevel wheel, or to the fust 
running shaft. If necessary, the —. may be made double, cun 

sisting of a large and a small wheel, and arranged to gear wit. 


























either a small or a large wheel on the feed motion. When it is 
required to reverse the feed rollers, the clutch é is thrown out 
of gear with the double pinion and into gear with the si pinion. 
The invention relates (2) to arrangements of levers and rods for 
actuating the clutches; (3) to a spring catch handle for actuating 
the sliding pinion on small hand power machines; (4, to an 
arrangement of guide ” in the rising mouthpiece to enable the 
pressure to be adjusted to the nature of the material operated on; 
(5) to an arrangement of gearing for reducing the speed from the 
flywheel sbaft to the feed rollers; (6) to an arrangement of worm 
and bevel gear to obtain a double cut. (May 2, 1889). 


Envelo} &e.: F. = F Engel Hamburg. 
velopes, 3: F. . . 
many. (G. W. Seitz, Wandsbeck, Germany). (2d.)}—The machine 
is specially constructed for use by firms or societies which have 
to make frequent communications to the same circle of cus- 
tomers. The machine consists of a wheel or disc on the periphery 
of which are the addresses in relief. The disc is moved by a ratchet 
wheel the distance of one address from the next following one. 
The paper to be printed is placed upon a head plate of a vertical 
shaft, which by a lever arrangement is moved upward, so that the 
impression is taken upon the p:per. Ins' of the disc the 
addresses may be attached to each otherin the form of an endless 
chain. (May 3, 1880). 


1807. Venetian 


Blinds: F. H. F. Engel, Hamburg, 
(G@. Weckmann, Hi . (6d. 3 Figs.)— 
The blind consists of a combination of 
wooden frames a covered with cloth 
or other material, which are hinged 
at their outer ends on straps b, the 
inner ends being connected with 
straps c. Two cords d and e are 

rovided, the former for raising the 
lind and the latter for turning the 
rows of frames for the purpose of more 
or less closing 1t, as shown, (May 3, 
1830). 4 

1808. Regulating and Winéineup Clocks: W. 

R, Lake (Compagnie Générale Horloges Pneu- 

matiques, Paris). (6d. 7 Figs.}—The features of novelty consist in 

the method of periodically re-winding and se’ or lating 
clocks or timepieces of ordinary construction by the transmission 
of pneumatic or similar motive power by: the mechanism 
shown. In the illustration the invention is shown applied to 

a clock worked by a weight. The main wheel A acting on the 

clock mechanism, carries a pulley B, over which an_ endless 

chain C iy The chain passes under a second pulley D carry- 
ing a link or stirrap E, upon which is suspended 








ai - ben "Ry Mr 
driving weight of the clock. The chain passes over pulley F an 

under pulley G, to the link H of which is suspended a weight 
whereby the chain C is stretched; the chain then returns to pulley 








B passing over and under 
of pulley F is fixed a ratchet 
pawl, carri: 

axle O, the other is jointed to rod M, which is connected with a 
piston working in a cylinder M2. The cylinder communicates 
with the pneumatic apparatus. Every minute, or at other intervals 
the air is forced into the cylinder M? and raises the piston, so 
that the ratchet wheel F is moved one tooth forward, and —— 
ing the chain with it re-lifts the driving weight, and consequent 
re-winds 


ide pulleys [and I'. Upon the axle 
wheel, upon the teeth of which a 


the clock. A pawl or catch retains the wheel in the 
position into which it is brought by the lever and pawl. Ina 
second ai t of the invention the clock is set or ted 
every half-hour. The wheel which carries the minute 


gears 

with a notched disc. As the minute hand travels too fast or too 
slowly, the uppermost notch in the disc presents itself more or less 
out of the line, with a ratchet detent carried by a lever operated by 
piston, At the proper 
acting on the lever 


causes the detent to enter the notch. The notch having inclined 





sides, the detent entering the same causes the disc to conform to 


ied by alever acts. One end of the lever rotates on | nary 


position, so that the minute 
the exact time. In another 
are regulated hourly. In this case the disc 
hast wo cam surfaces and two projecting studs, against which a 
Oy eersarerys to act at the proper moment. (May 3, 


1809. Machines for yorting Butter: G. M. 
Allender, London. (6d. 3 Figs.)—The passage of butter 
'h rollers with surfaces injures the grain of the buiter 

and tends to make it oily. By this invention fluted ers are 
used and the material is constantly under the inspection of the 








workman. D Dare fluted rollers which pass the butter from the 
hopper C on to the shoot E, by which it is directed into the tub 
F, where it is kept in motion by revolving arms or beaters unt.i 
sufficiently washed and worked. (May 3, 1880). 


1810.* Compound to be used in the Manufac- 

of Floorcloths, Wa of Garments 
and Steam and Water Packing: J.G. Hey, Clack. 
heaton. Yorks. (2¢.)—The compound consists of * silicate,” 
cotton, dross, or slag mixed with india-rubber. For floo-- 
cloths three parts cotton are mixed with one of india-rubber 
in solution, substance being rolled out and allowed to dry. 
For packing rings the proportions are similar, the compound being 
ro!led and formed into a roller which is then valcanised and from 
which the rings are cut, For waterproof garments the proportions 
are about equal, the compound being spread over linen fabric in 
the usual way. (May 3, 1880). . 


1813. Railways: J. W. and C. M, Camp- 
bell, Stoke-upon-Trent. [6¢. 21 /igs.)}—(1) Transverse 
sleepers are made of rolled or bent iron or steel plate somewhat 
in the form of a dovetail, and with flat or corrugated flanges to 
form the necessary bearing on the ballast. Chairs are provided, 
on the underside of which are two projecting claws at the opposite 
corners of the base, these claws being made to fit the dovetail sides 
of the sleeper, That jaw of the chair which usually holds the 

len key is fixed over one of these claws, whilst the jaw 
usually in contact with the rail is placed over the other claw, so 
that driving in the wedge produces a compound gripping action by 
which the rail is secured to the chair and the chair to the sleeper. 
The chair is prevented from moving endwise along the sleeper by 
a lug projecting from the chair into a hole in the sleeper. Figs. 1 
and 2 represent one modification of improved chair and sleeper, 






































bd are two claws which grip the sleeper 4 when key c is driven 
eg. 
Fig.3.— . 
fr. } 
o 6 ost 0 a0 


in, d d' are the two jaws of the chair placed at opposite corners, 80 
that the insertion of the key tends to twist the chair round — 
the sleep -r and produce the compound aeers est eis the lug 
serving to prevent end movement of the c! Other modifica- 
tions are described, in which the same effect is produced by varia- 
tion of the different pose. (2) For portable railways transverse 
sleepers are made from parallel fiat bars of iron or steel, the 
portion of the sleeper between the rails being grooved on the under- 
side, a corres ridge being formed on the top side, This 
ridge B ager von J becomes less towards each rail until under the 
rails the sleeper is quite flat, or its edges may be turned down to 
maintain the stiffness at the ends, In securing flat bottom rails to 
this si r the outer ends of the sleeper are turned over on to the 
flange of the rail, the inner flange of the rail being secured by a 
clamp or catch plate made to swivel on a bolt or rivet in the 
sleeper. The free end of the clamp has corrugations which press 
upon the ri of the sleeper and hold the clamp ping its 
place, (3) Fig. 3 represents a method of forming a rail joint for 
portable rails. U; the abutting rail ends are rivetted two fish- 
plates a and 6, each plate having one edge straight and the other 
tapering towards the free end. As shown the tapering surfaces 
are constructed so as to fit into one another when the ends of 
the rails are brought together, thus firmly locking the rails. 
(May 3, 1380), 


1814. Amylaceous Compound: W. C. Locke 
New York, U.S.A. [4¢.)—This invention is for an improved 
a compound consisting of the gum-t th, gum- 


mylaceous pow 
arabic, Castile soap, borax, Epsom salt, alum, and common salt 
mixed together either with or without the salt of sorrel and 
gelatine. The following are about the proportions for 33 gallons 
of the compound: 4 |b. flake gum-tragacanth; 4 lb. gum-arabic; 
6 lb. white Castile )* 4 1b. powdered borax; 4 lb. Epsom salt; 
2 1b, salt of sorrel; 21b. alum: 61b. common salt. hen the 
materials are dissolved and mixed. they are strained and bottled, the 
consistency being about that of cream. For cmp Be linen 
the compound is added to the starch which is applied in ordi- 
manner. It is stated that this adjanct to starch, produces a 
filling the pores of ——. It 


bright smooth finish entire 
of the 


also prevents sticking and blistering. increases the 
goods, and prevents their turning yellow. (May 3, 1880). 


1815. of Steam : D. Jones, Bir- 
6d. 4 Figs.J)—A is a orated bi with five 
he furnace ; Bisa pipe to supply 


ry pointed towards t! 
ob to the hollow bridge, and containing a steam pipe OC to urge 
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the draught; D is a similar pipe to supply air th h the firebars 
into the mass of burning fuel. The object of the invention is to 
cause a stream of heated air “to meet and commingle with the 
rich unconsumed gases in the furnace.” (May 4, 1880). 


1816.* Scouring Woollen Tissues and Yarns: P. 
Mas and E. Doumanach, Paris, (2¢.}—Relates to the 
use of pure carbonate of soda, free from causticity and iron, manu- 
factured by E. Solvay's process, or of pure bicarbonate of soda, &c , 
for seouring and fulling . Woollen fabrics are first 
scoured with a cold solution of carbonate of soda. They are 
washed, and afterwards fulled with a soap made of carhonate of 
soda mixed preferably with oleine. For bleaching linen fibre, a 
solution of carbonate of soda of 1 to 4 deg. in strength is made. 
The materia] is steeped in it, and subsequently rinsed in water. 
(May 4, 1880), 


1817. for Printing Calico, &c.: C. H. 
Nevill, Man . (6d. 2 Figs.}—Machines constructed 
according to Specification 49 of 1873 are for the purpose of print- 


ing transverse stripes upon calico or other materials at considerable 
intervals apart by means of a roller that can be brought into con- 
tact with the material at the proper times. The object of the 
present invention is to remedy the defects of such machines, these 





defects arising from the roller making bad impressions from play 
between its different parts, and from not being drawn away from 
its work with sufficientrapidity, B represents the bow] of a print- 
ing machine, and R* a roller fitted up with a cam C W, and other 
connexions according to the usual method, R* is a roller drawn 
down to its bearings by the spring, according to the present 
invention. The spring keeps all the connexions in close contact, 
and obliges the roller to follow the motions of the lever P. In 
addition to springs, the use of “ other suitable devices" is claimed. 
(May 4, 1880). 


1818. Sliver Conductors for Apparatus used in 
Jute: J. Skinner, Dundee. [6d 8 Figs.)j— 
The improved sliver conductor as made for rotary gill machines is 


formed with sides with semicircular concavities to rest on the 
gill roller close to the gills, or on journals concentric with the 
roller, so that the conductor always has the same concentric position 
relatively to the axis notwithstanding any adjustment of it about 
the common axis, At the entering end of the conductor the inner 
faces of the sides are formed with convexities which prevent the 
sliver from spreading laterally. From the part at which the sliver 
begins to leave the gill roller the sides are gradually curved more 
inwards, 80 as tocontract the space between them and thereby 
laterally compress the sliver and reduce its width as it enters 
between the drawing and pressing rollers. The sides of the con- 
ductor are extended as far as conveniently possible into the 
narrowing space between the drawing and pressing rollers, and 
are of shapes fitting or nearly fitting those rollers and terminating 
in points, and their effect is while narrowing the sliver to keep its 
edges straight. One arrangement is shown in Figs. 1 and 2, in 
which the sliver conductors have their sides 9, 9 shaped to rest on 
the body of the gill roller 11. The sides of the conductor are con- 
nected by the cover 12, and have convexities 13, 13 to form narrow- 


Fug.7.- 








in, ides to oad the sliver properly, and points 14, 14 to fit the 
Sve and drawing rollers 15, 16 (Fig. 3) The faces 17, 17 bulge 
‘urther inwards to diminish the breadth of the sliver as it passes 
from the gill roller 11 to the pressing and drawing rollers. The 
tail gills 18 are for the pu of preventing the sliver from 
rising too soon off the teeth of the gill roller. By placing the 
rollers 15 and 16 as shown in Fig, 3, a sufficiently effective 
drawing action is obtained with much reduced pressure on the 
roller. The sliver is lead as shown instead of in the usual way. 
(May 4, 1880). 
Greamenting and Moulding the Necks of 
t 


alas’ Bottles and Articles: M, Bauer, 

















Paris. (Ff. Rocan, Marseilles, a + {6d Figs.}—The il us- 
tration demonstrates the invention which is characterised by the 


running sheaves or dies D D, which revolve on axles B B, sup- 
Soaey by arms AA. The neck of the bottle to be engraved is 

sted on support ©, and the arms AA are pressed together, so 
tliat when the tool is rotated the dies D D revolve around the 
neck and produce the desired pattern. (May 4, 1880), 


1820." Electrical for Railways: H. 
J. Allison, (H. Bagilet, Paris), [2d.J)—As a 


passes station No. 1 it operates a lever which connects a battery 
to the line wire, and causes an electro-magnet at station No. 2 to 
attract its armature and complete a local circuit. In this local 
circuit is an electro-magnet which raises a catch, and releases a 
spring which “turns a red disc towards the station.” To this 
dise is connected a lever which will, by suitable mechanism, sound 
an alarm on a passing engine as long as the disc faces the station. 
The invention appears to apply particularly to single lines of rail, 
but its applicati.n is not clearly described. (May 4, 1880). 


1823.* Apparatus for the Inhalation of Vapours: 
T. Morgan, London. (Doromont Matuszewiez, Paris). (2d.] 
—A cylindrical box, with a perforated cover and a concave bottom, 
is traversed by a central tube, one extremity of which has a clack 
or valve of aluminium hinged to the cover, The box is attached 
to the centre of a half mask of lined silk, which covers nearly half 
the lower t of the nose, and covers the chin. The box is placed 
in a cylinder of silk attached to a circular opening in the central 
part of the mask, and is made fast by an india-rubber ring. The 
apparatus is charged by saturating two discs or washers of wool 
or cotton, and placing them inside the box. During the act of 
inspiration the valve is closed, and the external air compelled to 
enter the box through the perforations. During the act of expira- 
tion, the vitiated air issuing from the mouth escapes through the 


perforations, and opens valve. (May 4, 1880). 
1824.* Electric Telegraphs: R. C. Anderson, 
Wood Green, Middlesex. {[2d.}—In lieu of the ordinary 


wire or cable for conveying the electric current a fluid con- 
ductor such as sea-water is used, contained in a tube of suitable 
material. The resistance to the passage of the current being 
much greater than obtains with the ordinary wire, currents of 
high tension’such as induced currents are necessary for trans- 
mitting messages (May 4, 1880). 


1825.* Apparatus for Lowering, Raising, &c., 
Ships’ Boats: W. Richardson, Limehouse, middle- 
sex. (2d.)—The davits are slightly curved and fit into sockets, 
}and pass through shoes at the upper ends of pivotted standards. 
The boat is secured in chocks pivotted to the same centre as the 
| davits, and acting in connexion with the boat and davits, so as to fall 
| from beneath the same by the action of a lever which connects 
| the whole, and which may be put in motion either from the deck 

or from the boat. (May 4, 1880). 


1826. Apparatus for Producing Electric Light: 
. BE. H. Go Dor! » Surrey. [éd. 1 Fig.)—The 
light is produced by rapidly alternating currents of high intensity 
discharged between “lamps” of refractory metal which are 
thereby caused to become heated and to emit light. The source 
of electricity may be either an induction coil or a magneto or 
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dynamo machine, provided that the currents are alternately 
rapidly and are of high intensity. In the illustrationG G are 
wires of platinum or iridium ending in bal!s of the same metal, 
the outer ones being connected to the source of the electricity 
which springs from one to another. A isa glass globe and K an 
insulating plate. (May 4, 1880). 


1827. Horseshoe Nail Finishing Machines: S. 
Pitt, Sutton, Surrey. (C. W. Woosford, Montreal, Canada). 
(6d. 7 Figs.) The improved machine is for converting blanks into 
finished horseshoe nails. The features of novelty consist (1) in 
combining with one or more horizontal rings, a ring carrying the 
blanks in pockets formed on its inner periphery, and rotated 
intermittently; (2) of friction clamps for securing even and 
positive motion; (3) of an eccentric, operating roller, and friction 
roller, carried in hinged bearers ; (4) of clipping and bevelling dies, 
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and a spring for releasing 
le eccen 








the nail therefrom; and (5) of the cams, 
&e., hey in effecting some of the 


to carry the heads. 





jhaped 
ig rock lever I', which c: r- 
the dies are brought under the 


revolving ring D, they seize and hold the blank firmly while it is 
submitced to the action of the rolls M M', the former of which 
comes in contact with the blank, and the latter serves as a fric- 








tion wheel between M and the block or rest. N is a spring 
secured to standard L', carrying roll M, and N’ another spring 
secured to the frame, serving to keep the lower end of lever I! 
close against cam I. When the dies K are brought against the roller 
M, the cam I causes them to remain stationary during the move- 
ment of eccentric L, which carries the rolls up and down the face 
of the blanks, and elongates them to the proper extent. The 
blank thus elongated is carried round in the ring until it comes in 
position, where it is acted upon by devices for cutting off the 
superfiuous metal, pointing and finishing the nail; these latter 
devices being similar to those ordinarily employed. (May 4, 1880). 


1828. Clocks, &c.: W. R. Lake, London. (Compagnie 
Générale des Horloges Pneumatiques, Paris), (8d. 14 Figs.)}—Com- 
pressed air is distributed from a suitable reservoir through a 
system of clocks controlled by a regulating clock described in 
Specification 530 of 1877. (1) The air is admitted to the distributing 
reservoir from a ———s apparatus at intervals by the 
action of two connected pressure gauges which open valves as the 
pressure falls and close them as it rises. (2) The separate clocks 
are each actuated by a collapsible bellows consisting of leather 
discs connected by copper rings and contained in a cylinder, 
(3) The intermediate apparatus between the bellows and the hands 
is shown in Figs. 1 and 2; d is the bellows holder, from which pro- 
ceeds a piston rod to the lever e which carries a pawl /, gearing with 
a ratchet wheel g with sixty teeth. Upon the axle of this wheel the 
minute hand is fixed. Each time compressed air is admitted to 
the bellows the ratchet wheel is advanced one tooth, and the 
minute band makes a corresponding movement, and is maintained 
in its proper position by a stop paw! / and weighted lever 4). The 
hour hand is connected to the minute hand by suitable gearing. 
By the employment of a simple device (not shown) the detent can 
be locked to prevent any movement of the hands of the clock, 
except when it is released by the inflation of the bellows. (4) The 
controlling clock admits the air to the system of pipes leading to 
the secondary clocks by moving a slide valve which is balanced 
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by the following novel arrangement: On the back of the slide valve 
18 a cylinder, in which is a piston suspended by its rod froma 
carriage moving on rollers running on rails above, so that the air 
pressure on the top of the valve falls mainly on the piston, while 
only sufficient falls upon the valve to huld it down upon its seat. 
(5) Other modified forms of distributing apparatus are also shown. 
(6) A safety apparatus is added to the clock consisting of a 
mercurial pressure gauge in which the mercury is arranged to 
complete an electrical circuit if it rises too high or falls too low, 
The instrument resembles a mercurial barometer, and has one 
pole of a battery connected to the mercury. The other pole has 
two terminations, one at the top of the column, and one in the 
cover of the bulb or reservoir. At the top of the column is a cap 
having two valves, one of which opens outwards and the other 
inwards, The second can be choked or contracted to regulate the 
speed of the inflowing a'r as desired. At each impulse of air the 
mercury is driven nearly to the top of the column, and then falls 
graduaily as the air enters through the contracted opening in the 
¢ap. Should the air pressure be too great it will force the mercury 
against the upper electrical connexion, and if an impulse of air 
should be missed or be of insufficient pressure the whole of the 
mercury will be drained out of the column, and will rise in the 
reservoir, and make contact with the connexion in the cover, 
the result being in both cases that an alarm bell will be rung. 
The specification describes a complete system of clocks and 
apparatus with a full arrangement of pipes and alternative paris 
and devices, so that the whole or part may be worked, and so that 
a breakdown of a portion need not necessitate a stoppage. (May 4, 


1880). 

or Hardening and Colouring 
ther Silicious Stone: C. Moreing, 
}—For hardening, the stone is soaked in a solu- 
tion of an alkali, or alkaline salt, then dried and baked in a kiln 
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almost to vitrification. The solution may contain a little alum if 
the stone is not required to be extremely hard. If the stone is to 
be col d the hardening solution has mixed with it metallic salts 
or oxides. (May 5, 1880). 


1833,* Copying Presses, &c.: J. S. Sammons, 
New York, U.S.A. [2d¢]—To produce a more uniform pres- 
sure over the surface of the copying book, and to form a press less 
cumbersome than those at present in use, the pressure from a 
bellows or pump is made use of for applying the force. The air is 
forced into an air bag between the kk and the platen of the 
press, the expansion of the bag effects the desired pressure. (May 
5, 1880). 





1834. Fixing Aniline Dyes, &c.: S. Mellor, 
Patricroft, Manchester. ‘2d.j—This Anvention consists in 
the use of the fluorides and the fluo salts of antimony, or other 
soluble fluoantimoniates for the purpose of fixing various aniline 
and other colours used by the dyer and printer, whether alone or 
in conjunction with tannin. e following are the fluoantimo- 
niates, the use of any of which is claimed as the invention. The 
fluorides of antimony, the fluosilicates of antimony, the double 
fluorides of antimony and sodium, or of antimony and potassium, 
or of antimony and ammonium, the fluoantimoniates of sodium, 
potassium, or ammonium, the fluo-oxy-antimoniates of sodium, 
potassium, or ammonium, or any combination of fluorine and 
antimony, either by themselves or in conjunction with any other 
metal or metalloid. The cloth which has been dyed or printed 
is passed through a bath containing such a quantity of the salts as 
will equal about from a quarter of an ounce to one ounce of 
metallic antimony to the gajlon of solution. (May 5, 1880), 


1836.* Fusing Iron Ores, &c.: R. Lancaster, 
Live’ 1. (2d,)—Relates to the manufacture of iron and 
steel direct from the ores by treating them with ordinary or 
highly superheated steam. The ores and limestone are placed in 
a closed furnace or cupola, where they are heated and fused, and 
steam is passed through the mass to fuse the ores into liquid iron. 
When desired to utilise the gaseous products to form carbonate of 
soda, chloride of sodium is placed in a heated vessel, into which 
the products are admitted, so that by bringing them into intimate 
connexion with the salt, the chlorine gas is expelled. The chlorine 
gas, or its condensed vapour, may be further manipulated by 
known processes to form chloride of lime. (May 5, 1880). 


1837. Looms for Weaving: S. Hargreaves, Water- 
side, Lanc. [4¢. 1 Fig.)—is for improved mechanism to 
operate the lags and pegs in dobbies and in the apparatus employed 
in weaving figured fabrics. A is a star wheel with projections B 
on its boss to engage with holes in the strap C, upon which are 
the projections D. As these projections come round they operate 
upon @ pin D' and push a catch lever E off the bracket F, the said 
lever being returned by a spring. The other end of the lever E is 
hinged to oneend of a lever H; at the other end of H is a pendent 














wire J, which when the catch lever E is knocked off, permits a 
pawl K (resting on lever H) to engage with a catch wheel L on 
the axis of the pattern lags 0. The drum being thus operated 
brings forward the lags and pegs. When there is a peg out in the 
lags the pendent wire J, being connected to the jacks by the arm 
J', raises the lever H, so that the catch K does not engage with the 
pin wheel L. The projection D on the endless strap O acting on 
the blade E puts the catch in operation again. (May 5, 1880). 


1838. Production of Dyeing Substances: J. J. 
Sachs, Manchester. [2d)—The dyeing substances are pro- 
duced by the action of the polysulphides of heavy metals on 
organic substances, such as fatty and oily bodies, fibrous and other 
waste, in presence of suitable metallic hydrates, such as caustic 
soda or potash, or the sulphides, disulphides, and tersulphides of 
the alkalies at an elevated temperature. In practice there are 
mixed together, caustic soda, one part; Spence’s metal, two parts ; 
water, five parts; organic substances (¢g., sawdust) one part. 
The whole is dried and the mass dissolved in water at an elevated 
temperature to form a solution that may be used for dyeing either 
alone or in conjunction with other dycing materials. (May 5, 1880). 


1839. Rollers for Printing, Dyeing, &c.: J. J. 
Sachs, Manchester. [2d ]—Describes the manufacture of 
rollers for printing, dyeing, embossing and other like purposes by 
casting Spence’s metal, or other like metal or composition, in a 
tube of copper or other suitable material. The metal may be cast 
around a central spindle if required, (May 5, 1880). 


1840. Production of Electric Light: W.R. Lake, 
London. (7. L. Clingman, North Carolina,U.8.A.) (6d. 4 Figs.) 
—Consists in the use of a mass (in the form of a sphere or spheroid 
or other shape) composed of the oxide of sirconia, or a mixture of 
sirconia and plumbago or othercarbon, or of sirconia and alumina, 
or magnpsia, lime, silica, or mixtures with one or more of these 
substances. The mass is coated with a glazing of sirconia or one 
of the other substances above named, is mass or head is sup- 
ported on each side by wires or pins of platinum, brass, iron, or 
other metal connected with copper electrodes, The pins may be 





connected at several points with the mass or only at one point, or 
may be expanded at the point of contact. The outer coating of 
sirconia, &c., assists in pletely Juding the air from the 
carbon, which is therefore protected from combustion. The incan- 
descence and light are produced by passing electricity through 
the mass, and the carbon being protected from combustion no 
mechanism is necessary for feeding the carbon to supply waste. 
In the illustration A is the mass, B the platinum wires or pins, and 
C the electrodes. In some cases openings are made through the 
mass in different directions to admit air to affect the amount of 
heat at different points. (May 5, 1880). 


1841. Machinery for Spinning and Twisting 
Fibres: S. Twi 4 , Accrington, Lanc. [4¢. 3 Figs.; 
—It is stated that the tubes that carry the bolsters and footsteps 
of ring spinning spindles often contain moulder's sand which 
surfaces. 

the sand will 
and from which it will not be washed by the circular snd 





ing 
becomes mixed with the oil and cuts the 

b ect of the invention is provide a recess into w! 
‘a 








ascending motion of the oil, A is the tube, C the spindle, D the 
recess, (May 5, 1880). 


1842. Aerated Drink, &c.: W. P. Branson, 
London. [4d.)—Is composed of aérated water and extract of 
coffee. The extract is made by a new process that prevents the 
coffee becoming decomposed in a short time as has hitherto been 
the case. The Baroy method of maceration in boiling water and 
subsequent distillation is replaced by maceration at a low tempera- 
ture and condensation by congelation. The ground coffee is 
macerated at a temperature of from 100 deg. to 200 deg., and the 
liquor filtered is introduced into the first of a series of refrigerating 
vessels, surrounded bya freezing apparatus. In this vessel it 
cooled to a temperature of 28 deg. Fabr., and a film of water ice 
free from all vegetable constituents formed over it; the liquid 
coffee is then drawn into the next vessel and the re 
and so on in each successive vessel until the fluid extract is suffi- 
ciently condensed without the tanno-caffeic acid ~ossantng on 
into the gallo-peetic form. The water for aération should be 
boiled with charcoal to defecate it and kept in closed vessels 
(May 5, 1880). 

1843*. Pianofortes: H. Witton, London. ([2d.)— 
(1) The key does not rest upon the cloth washer as is usual, but 
is supported at or near its upper surface upon the top of the centre 
pin, and the slot is formed to fit the centre pin in the lower part of 
the key instead of in its upper part. (2) The friction of the sticker 
action is reduced by caus the key to act upon a horizontal or 
nearly horizontal lever, centred toa vertical lever, which is 
to a rail extending across the instrument. To one end of the hori- 
zontal lever is flexibly connected the sticker, whilst the other end 
thereof is connected by a tape or other flexible connexion to an 
adjustable lever pin projecting forwards from the damper between 
the hammer shafts, thereby removing the damper from the wire 
by acting upon it from the front of the hammer rail instead of from 
the back as in the case of the “under damper.” The escapement 
is obtained by ca the key to act upon a projection from the 
vertical lever, thareby moving the horizontal lever and causing 
the nose thereof to fall down off the part of the key operating the 
same. The check is obtained by means of a regulating pin and 
button held in a diagonal direction in the sticker and acting upon 
a rail, or byasimilar pin and button held by the lever rail and 
acting upon an incline formed on the sticker, brought into action 
in each case by the escapement. The recovery is effected by a 
spring acting upon the vertical lever, and is facilitated by a pro- 
jection of the horizontal lever beyond the nose thereof, which pro- 
jection is supported by the carriage of the key or by the key itself. 
(3) Modifteations of Specification 2626 of 1877 are effected by opply- 
ing thereto the foregoing damper action and escapement, (4) In 
the frames the upper bridge is dispensed with and the wrest 
plank is placed in an inclined position corresponding to the bear- 
ing required for the wires on the upper bridge. (May 5, 1880). 


1845. Brush Backs: A.M. Clark, London. (4.Z, 
Sonn, Tolero, U.S.A. [6d. 7 Figs.}—This invention is for a brush, 
having a metal case or frame composed of two parts, one bein 
let into or enclosed by the overruns edges of the other, an 
united to form a water-tight joint. (May 5, 1880). 


1846. Machines for A plying Blacking Paste, &c., 
to Leather: A. M. Clark, London. (/. B. Batchelder, East 
Boston, Mass., U.S A.) (6d. 4 Figs.}—Is for applying dressing to sur- 
faces of leather and other materials in such a manner that the oppo- 
site surfaces may be kept practically clean. The invention inclu 
devices for supplying a brush with the necessary mixture, and for 
powering dripping and splattering; also for combining with the 
rush, which has an endwise as well as a rotary motion, an end- 
less brush belt for smoothing off the mixture, B is a large roller, 
to the framing of which are attached adju-table springs G to carry 











bearings for the gripping roller L and rotary brush M. The 
springs are compressed by screws and hand nuts, so that the roller 
and brush can be adjusted to bear on the skin with any degree of 

ressure, and can at the same time yield for the of 
Inequalities. The mixture is contained in the hopper O, the front 
of which is filled up by the spreading roller N, which lays the 
mixture on the brush. The brush is moved endwise by an 
Oblique groove (not shown) on its shaft gearing with a fixed stud. 
U is a travelling endless ‘band brush, which spreads any lumps of 
mixture left by the rotary brush. Z is a blade which -crapes off 
any spots that fall or are laid on the main cylinder, and E is a w'per 
for the same purpose. (May 5, 1880). 


1847.* Machines for Welding and J the 
Ends of Wheel ,. &C.: L. E, ly . 
(2d.]}—The machine is-operated by a lever of sufficient length to suit 


the required number of men. The lower part of the frame of the 
machine is curved, and has two dressed faces which form a sliding 
carriage for a table or platform. A ssive movement is 
imparted to the platform which brings the two ends of the tyre in 
contact, and effects the welding or jumping. (May 5, 1880). 


1848. 
M Pigsjothe 
8. 
of fel 
as‘ and te’ the 
“ second sizing” or “knocking up.” The object is to supersede 


hand labour as far as throughout the fel process. The 
first part of the in n is to * my! the illustra- 
tion & vertical section of the machine for which 
consists principally of three rollers BI. B2, B* of hard wood, 
metal, or other z ro! are en to each 
other to form trough-like cavities a! a2. They are caused to rotate 
all in the same direction as shown by arrows, consequently each of 
the troughs has an and side ; the rollers 

driven at different velocities, so that the descen side of one side 
of the trough is quicker than the 's has the effect 


of crowding down a roll of material OC 


ite to the troughs aa’; 
between the rollers, but not quite touc! 3 


, are stationary plates 








DDI, which act as ends to the troughs. A number of hat bodies 
are dipped in hot water, loosely rolled up together, surrounded 
cloths, and placed in one of the troughs, the friction of the rollers 
causing them to roll lightly in the trough, and effecting the 
“ha: 4 No pressure is applied but what is due to the 
roll of material. Secondly, to a process termed “starting,” which 
consists principally in subjecting the hat bodies in a wet state to a 
rolling, turning, or tumb! operation in hollow the 
interior surfaces of which cause the articles to be carried upward 
until they roll or tumble, over by yr Thirdly, to 
“sizing” cloths, in which the material is subjected to the operation 
of * sizing” or “planking.” The improvement consists in providing 
the cloths with a series of ribs, bosses, or projections for the purpose 
of confining in a longitudinal) direction the roll of hat bodies placed 
in the cloth. Fourthly, to the process of “second sizing” and 
“knocking up,” principally con in a rolling and 
operation applied to the hat bodies ina ble tube, also in a tubular 
sizing cloth. Fifthly, to roller “sizing” machines, the chief elements 
of novelty consis in driving the rollers at different s: 80 
that they have a tendency to repeatedly loosen and tighten the sizing 
cloth and the roll contained therein, instead of gradually rolling 
them up tighter and tighter as done with rollers of uniform 
velocity. This ar ent is shown in Fig, 2, E is the roll of 
hat ies, A',A2, A3 the rollers; the top roller A’ is carried 

a hinged frame OC, which is operated by a treadle D, so that pres. 
sure on the materia! may be applied. Sixthly, in forming the 
rollers of longitudinal concave foi1m. (May 5, 1883). 


1850. Ventilated Bin for the St 
servation of Grain: W. R. Lake, Lon £.J. W. 
Geelen, Rotterdam), (6d. 4 Figsj—The illustration shows a 
vertical sectional elevation of a ventilated case or bin having an 


and Pre- 





interior flue or shaft with perforated sheet metal walls; also per- 
forated sheet metal or wire gauze panels, and a bottom formed of 
three inclined planes converging towardsa door, (May 6, 1880). 


1851. Ralway Locemetere Engines: H. J. Had- 
dan,.London. (W. Mason, Massachusetis, U.S.A.). (6d. 7 Figs.) 
—Relates toa ‘* bogie” frame for locomotives and railway carriages, 
The bogie consists of a pair of wheels E with their axle D and two 
side levers C, which at their forward ends are provided with journal 
boxes u, At their rear ends the levers O are loosely connected by 
hooked bearings A to a cross lever i, which at its middie is united 
to anether cross lever & by means of the link m, The lever & is 
suspended at its ends from springs o by means of the screw bolt, as 
shown. Ata suitable distance from the rear ends of the side levers 
are placed the pivots g, near to which the two levers are connected 
together by a bar F, which extends between them at right angles to 
each, and which is secured to them by swivelling ring bolts G and 
nuts H, The bar F is also connected to the wide levers by two 


Fig. 


























bent braces pivotted together at their centres, the long or front 
one being also pivotted to the side lever O. When the bogie is in 
its place the eye bolts S which secure the braces I to the cross- 
bar F are united with the eye bolts g, which pass through the 
helical springs m, and the pivots g of the side levers enter 
the recesses u of the recess boxes B. ee ream ay tong Came | 
—S = t the mon ge bye yon om of fon Ree et 

y the contro! springs M, bogie wheels are ly 
in line with the driving wheels, and tend to prevent es 
cf running. (May 6, 1880). 


1852. Manufacture of Chemical or Artificial 
Coal: J. [2d.]—Consists in manufacture of 





Lefranc, Paris. 
a carbonated and carbonised chemical coal, which is into 
blocks or bricks suitable for heating carriage warmers, foot 
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warmers, &c. charcoal 
mixed with about 80 Ib. liquid pitch, and about 15 Ib. of carbonate 

ed of wenn. The blocks are moulded 
and dried and submitted to 


carbonisation w! 
and hardens the blocks. (May 6, 1880). 


™M oe London. (Z£. J. Zrichsen, Copenhagen 


&e.: . 

). (24. Peony bree . um (potassiam) eo | | ede 

when wi ve about cent. potash, abou per 
‘it used pepeervesd ve against the 


the s itself; for coating ceilings, a te of bary 
mixed with the silicate of 25 a on 
mixtures will stand washing with soap. (May 6, 1880), 








1854. Gas Regulators: W.T.S London. [éd. 
5 Figs.}~The invention consists in fitting within seindrloai 
chamber connected with burner a floating gas-holder 
composed of steatite and with a valve, w! holder is 
free to rise as the ure of the gas i and by contracting 
the gas inishes the supply of gas to the burner. In 
the illustration ¢ is the fi pre bord. pierced with small 


enters the 
diminishes the supply to the burner a. The holder may be con- 
tained in a chamber of steatite or incorrodible metal. Three other 





forms of gas-burners embod: the invention are illustrated in 
the specification. (May 6, 1880). 

1855. Steam Fire Engines, &c.: H. Morzy- 
weather and OC. J. 7 Greenwich. 5 
8 Figs}. Consists (1) in constructing steam fire engines so that 
the steam valve, heel, pump suction, and delivery pipes, 
delivery valves, and ler feed, and other parts requiring super- 

accessible to an attendant stationed 


woven like floa 


, Bohemia). [4d.}—Top roliers are to be covered with cloth poe 
th 
the 


the face inwards. The 
When the parchment cover is not used the process is as follows: 


of water (?) and fanen ae 
are ; 

isinglass, fifty —~ fy A fifteen parts; solution of alum, 
three parts ; turpentine, two parts ; caoutchouc, > water, 
ov parts; and then cut and glued to the rollers. (May 6, 
). e 
1858.* Manufacture of Metallic Knobs for the 
Pillars Bedsteads, &c.: Heath and R, F. 
Heath, both of [2d.}—The screwed neck by 


half body of the knob by forming ears on the screwed part, and 
holes in base of the body; the ears are passed through the slots 
and firmly closed down within the interior of the body. (May 6, 
1880). 
1860. Breechioading Small Arms: T. W. Webley, 
Birmingham. cw 8 Figs.)}—Especially relates to the lock 
and bolting mechan’ of*break down” guns; a represents the 
trigger plate with side cheeks a‘, which carry the axis 6 upon 
whi tumblers cand bolting lever d both turn. This axis is so 
placed that the straight bolt e, which e in the usual way 
with a lug on the underside of the barrels, mav work over the axis 
6, and over the boss of the bolting lever d, through which the axis 
. (2) Also relates to safety s arranged in connexion 

with the above described mechanism, which intercept the tumblers 
should they fall otherwise than in consequence of pressure exerted 
upon the triggers. The stops are carried by levers which pass 


poe enn ween wewen nn. 
—— 


pronprenesneeeeenncon T 











bet the tumblers, the levers being held by springs in such 





vision daring work are oppo- 
site or near to the firedoor, and who may thus conveniently work 
the engine as well as stoke the fire. (2) In connecting the pistons 
of both the steam and pump cylinders to one piston rod, to which 
is attached between the cylinders a bent arm, which in one 
arrang t is dif d. This arm extends over the upper part 
of one cylinder, and, as it reciprocates with the piston rod, is 
guided and steadied by a suitably faced surface or bed on that 
cylinder. The flywheel shaft is arranged in a plane at right 
angles to the common axis of the steam and pump cylinders, and 








may conveniently be midway between, nut above orfbelow them. 
A connecti rod coumects the ded end of the bent arm to the 
crank, (3) In forming the boiler, which is vertical. with an 
annular water casing around the and in combining and 
arranging therewith two kinds of water tubes, viz., bent tubes 
arranged at two opposite sides of the firebox, each set establishing 
cormmunication between the water space above the firebox crown, 
and the annular water space around the firebox; and other tubes 
which are inclined to = horizontal, yf _ Game of 
of the firebox, entering water space a opposite sides or 
onusier pertens <8 Ge firebox, not furnished with the bent tubes 

This provides a free and ample 

| tn the ton ‘The fl 

space for the exit of the steam lus- 
tration shows both the bent tubes and the inclied tubes. (May 6, 
1880), 


1856.* Ontaining Shepehes, Designs, or Patterns 
(at) aMotogrepbic negative oF pon ‘ive is exposed to light over 
af ichromated gelatine, w Ay dy 

as flexible 


A i 
of hen 4 
material known upon which the resulting print 
is developed ta water of about ise dan. Fabr, and placed 
When dried spontaneous!: 


round or 
upon the copper surface. y the a 


acids, by which the 


positions that if the lever has not been displaced prior to the fall of 
the tumbler, the tumbler strikes against the stop, (May 6, 1880), 


1861.* Ships for Grain Cargoes, &c.: L. H. Gul- 

Newcas and W. Brydon, Gosforth, 
Northumberland. [?d.)—To prevent shifting of grain, &c., 
inclined shelves are carried the hold. Two on each side of 
the > ~ preferred, one over the other, and inclined, the inner 
edges being highest. Theouter edges are about a fot from the 
ship's side, and a clear s is left in the centre. Within the hold 
is a framing, which consists of two lines of columns parallel to the 
keel and supported by transverse ties. On this framework are 
fixed rails to carry the upper edges of the shelves, whose lower 
edges are fixed to the ribs of the ship. (May 6, 1880), 


1862.* Apparatus for Ventilating Ships’ Holds, 
&c.: F. Travis, LAverpoct. (2d.)—Between the beams, 
below each deck, perfora‘ ipes are placed leading into the 
masts, which are hollow. cat which are strengthened at these 
points by rings. The masts are tarred inside to protect them from 
damp, and are perforated on their tops and sides, and may also be 
furnished with cowls to prevent entry of rain. ‘May 6, 1880). 


1864. Type-Writing Machines: J. J. Raggett, 
Birmingham. [l0d, 46 Figs —The invention comprises 


















































instead of cloth and leather, the cloth being ly woven and 
prepared. cloth is a moleskin ting the weft 
over seven ends and under the th, and is laid on the rollers with 
composition may be applied | (3) The k 
directly to the cloth or to a parchment covering over the cloth. | carriage and mechanism for effecting the 


Thirty parts of natural caoutchouc are dissolved in seventy parts | O and P comb’ 
to pieces of cloth, which are then hung up | wheel V!, pawl W, and the ages pin 
gela' letter or 


which the knob is fastened to the pillar is attached to the lower plate then presses on both 


1857. Drawing Rollers for Spinning Machi- | consist (1) in the type wheel A on an oscillating frame or lever D 
A et (G@, Strasser, 


with the type placed in rows wu its circumference. (2) The 

rods BB and guiding plates I for working the rods to 

each type to a common printing point, so that it may pass 

pe aged dey Lagden’ my 

pad L being shaped to fit a portion of the type wheel, 
eys J fixed on guiding plates I'. (4) The tra 


(5) The line spacer consisting of the receiving and feeding rollers 
ined with the arm V, the ratchet wheel V*, brake 
and thumb-plate Z, 
(6) The mechanism by which " word may be properly 
according to the number of letters. (7) The arrangement 
by which the spaces may be varied, and the lines made to termi- 
nate evenly or at a uniform distance from the edge of the sheet, 
(8) The arrangement of brake which holds the paper carriage. 
Each key when depressed forces its guiding plate I upon the 
position rods B, thereby first bringing the wheel into such a posi- 
tion that the type corresponding with the character on the key J of 
the guiding plate I is above the aperture in the inking pad L; the 
rods B with sufficient force to work the 
rame D on its fulcrum F, so that the type is caused to pass 
through the aperture and impress the paper. The key is then 
released, and frame D returns to its normal position by spring K. 
The arrangements for the inking of the type, spacing of the letters, 
the ending of syllables and words exactly at the end of a line, 
spacing of the lines, and regulating the movement of the paper 
after the printing of each character, are described and illustrated at 
great length. (May 6, 1880). 

1865. Breechloading Firearms : G. Pace, Valetta’ 
Malta. [6¢. 9 Figs.)}—The novelty of this invention chiefly consists 
in giving a longitudinal to nearly the whole of the acting 
mechanism of the gun. After firing a shot the mechanism is pushed 
back by the handle 6 and rod 4. a new cartridge drops automati 
ally into its place, and another shot is fired by pulling trigger 3. The 
specification also describes a modification in which the breech-piece 

















is automatically closed by having a lateral motion imparted to it 
by the above-mentioned sliding mechanism. To describe clearly 
the working of either modification it would however be necessary 
to copy the greater part of the specification. (May 6, 1880). 


1866.* Bepnouetes Distances for Sections and 
Surveys: H. V. te, Longford, Ireland. [(2d.)—'he 
improved apparatus is designed to obviate the necessity of measure- 
ments by chain, and consists of two additional wires fixed 
‘ parallel to and equidistant from the ordinary horizontal wire in 
the diaphragm used for reading the staff, and in the same focus, 
one above and the other below.” “The distance of the staff from 
the object glass, less its focal length, varies directly as the 
— _of the staff readings between these wires.” (May 7 
1880). 
1867.* Botery Apparatus for Malting: H. Palm, 
. (L, M. R. von Markhoff, Vienna.) [(2d.)—Consists of a 
barre] which slowly rotates on its axis, inside it being arranged, 
parallel to the axis and opposite to each other, two finely perforated 
tubes. One end of each tube passes through one of the ends of the 
barrel. and is connected to one of its trunnions, which are hoilow; 
the other end of the tubes being closed. A suction pipe is connected 
to one trunnion and draws air from inside the barrel, fresh air 
entering through the other tube, and being caused to pass throuzh 
different layers of majt, with which the barrel is half filled by the 
rotation given to the barrel. Ins of sucking out the air it may 
be blown through the barrel, (May 7, 1880). 


1868. Furnace Bars: E. Newbold, London. [6/. 
5 Figs.)—Applicabie to farnace bars of the ordinary description 
and also to the inventor’s alternately fluted and toothed bars, and 
consists in Y shaped grooves formed transversely or diagonally 
across the bars. or similar ves in the form of an inverted trun- 
cated Y. When the bar is provided with teeth or lugs upon its 
sides with flutes or grooves between them, the said V-shaped 





grooves may extend from the grooves on one side to the 
corresponding grooves on the opposite side, or diagonally 
between the said ves. The Y or inverted Y —— may also 
be formed in the lugs themselves and in the shoulders cf 
the bars. Fig. 1 is a plan, Fig. 2 an elevation, and Fig. 3 a section 
of the improved bar. (May 7, 1880). 


1869. Printed Materials for Window Blinds: J. 
Stead, Carlisle. [2d.}—\he object is to print designs on both 
sides of cotton cloth or other material, so that the designs on both 
sides will accurately correspond, and will seem to be an integral 
part of the material. This is attained by the use of blocks of wood 
or metal, on which the design is cut. When one side of the 
material has been printed, it is turned and stretched on a bench, 
and the design appearing faintly through the material, a second 
series of blocks is carefuily applied. (May 7, 1880). 


1870.* Fasteners for Driving Belts and Bands: 
B. Zie » London. [2d.]—The fasteners are of a double 
T shape, and ure inserted in holes in each end of the band. ‘The 
holes are cut by an instrument that carries at one end a punch and 
at the other a marking apparatus to define their position. (May 7, 
1880). 
1871L.* Compound Steam Engine: R. Duncan, 
ow, aE [4d ]—Relates to that class of engine in which 
the reversing actiun is obtained without the use of a link motion, 
by auxiliary valves, which change the course of the steam from 
the steam to the exhaust ports, and vice versé. The object is to 
make such valves that will admit of expansive working of the 
steam. To this end, besides the ordinary auxiliary duplex valves, 
a supplementary duplex valve is fitted to each cylinder (or ine 
moditication one only is employed for both cylinders), which by 
system of ports admits the steam to the valve casing of the ordi 
nary valves, either at the ends of the pistons or between the 
pistons, according as it is moved to its for ward or backward posi 
tion. Accordingly a reversal of the steam and exhaust ports is 
obviated. y 7, 1880). 
1873*. Rive &c.: R. H. Tweddell, 








bic! gelatine are eaten away, and when the 
ones > Pee depth the surface is ready for printing 
from. (May 6, 1830). 


improvements in a type-writing machine, in which the types are 
contained around a type wheel. The illustration shows the 
machine in plan and elevation. The essential features of novelty 


tting Ships, 
London. [?d.)]—Kelates to «pplying power to rivetting machineg 
when tvols of ordinary construction worked by fluid presture 
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cannot be conveniently used. A current of electricity drives a 
dynamo-electric machine, which puts in motion spring or other 
hammers to deliver a succession of blows upon the rivet head. 
The machine may drive several hammers, so as to deliver blows at 
various ts and at various angles, and at one or both sides of 
the work. The machine may further be em ed for caulking, 
drilling, rimering, and dressing, and also the current may be 
avplied to working the valves of hydraulic rivetting machines. 
(My 7, 1880.) 


1874. Lables, Tablets, or fheets for Adver- 
tising, &c : A. McCaw, J. and J, P. Orr, 
Belfast. [¢d. 1 Fig.j}—Relates to the manufacture of tran:- 
parent paper or cloth to take the place of the glass ad 
tablets at present used, and for imitating the gelatine covers 
employed for wrapping confectionery, and for other _—— 
in hard glazed paper is selected, and on it is printed the letters 
or device required. Ifthe tablet is to be t rent, the colours 
must be prepared from ‘‘transparent pigments.” The letters or 
other parts which are required to be protected from the action of 
the varnish, and which are designed to show by reflected light, 
are printed with Kremitz white or white lead. After the ground- 
work has been printed in transparent colours, and the letters as 
described, the sheets are dried, and passed through a machine 
which contains a bath of copal, carriage, or spirit varnish. Afier 
a second drying they are passed through a solution of gum-arabic 
and sulphate of aluminium, or other adhesive compound, and are 
then cut and made ready for affixing to windows. For opaque 
tablets the same process is adopted with the use of opaque colours, 
and furthermore fibrous materials may be treated to resemble 
woods, inlaid work, &c. Imitation gelatine sheets are merely 
varnished, The illustration shows the varnishing and rumming 
machin. A is the lath, BR the ferd rollera, the lower one of 





which runs in the liquid, D D travelling bands that lead the sheets 
to and from the rollers. (May 7, 1880). 


1875. Ironing Machines, &c.: L. Lindley, Not- 
tingham. (6d. 4 Figs.|—Consists in the employment of « 
heated cylinder, tension rollers, and endless cloth or apron and 
distending rollers for the purpose of ironing or drying fabrics; a 
is the heated cylinder, b, b', b%, b* the tension rollers, c the ironing 
cloth. The surface of one or more of the tension rollers is made 
with grooves in the form of a right and left-handed screw. «o as to 
cause the cloth c to be properly distended ; d, d, d' are edge guide 
rollers, The fabrie to be ironed or diied is entered into the 





machine in the direction shown by arrow over roller b, and passing 
around the heated cylinder is delivered beneath roller 63, as shown. 
The heated cylinder may have a greater surface 5 than that 
given to the ironing or drying cloth ce in order that a polishing 
effect may be imparted to the fabrics, or more than one cylinder 
may be used in connexion with the cloth. (May 7, 1880). 


1876. Gas Light Apparatus: J. L. pson, 
London. [6d. 10 Figs.)—Consists in the msion of the 
burner in the “ ventilated light” by and between three gas supply 
pipes. the pipes being arranged so that the chimney of the burner 
can be freely passed between any two of them, an: that the eye 














shade can be carried by brackets upon them. In the illustration, 1 

is tbe burner fixed to the Pipes, 8 the eye shade carried on 

brackets on the gas pipes, the said brackets so arranged that 

when they are turned inwards the shade will drop down, 14 the 

— carried by the ring 11, 10 the ventilating flue. (May 7, 
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YZ its 
is a grating 72 of laths of any suitable material against which the 
underside of the carpet strikes as it descends, The laths /! /', and 
outer rails a! a!, are capable of adjustment to suit different widths 
of carpet. The frame and carpet may be enclosed in a casing, and 
a fan be employed for drawing away the dust. (May 7, 1880). 


1878.* Regulating and age me Apparatus for 
Water-Closets: W. Sargent, Lon fag small 
cistern is placed between the main cistern and the closet, and 
divided into unequal parts by a vertical partition. The admission 
of water into the small cistern is regulated by a loose valve operated 
by a short arm of a lever ding from the top. A long arm to 
the lever has a float which falls and rises with the water in the 
small cistern. When the closet “pull” is operated the float will be 
held up, and allow no water to enter the cistern, at the same time 
a weighted valve or plug which is attached to the pull will be lifted 
from its seat, and the water in the small cistern will at once rush 
down the flushing pipe. When the pull is raised the valve operated 
by the lever will remain firmly seated. On rel the pull the 
fi valve will be stoppe1, the float lever fall and lift the after 
flush valve from its seat. The water which has been retained in 
the smaller partition of the cistern will thus run by the side con- 
we pipe into the pan, and produce the after flush. (May 7, 


1880.* Bicycles, &c.: W. H. Monks, Chester. 
(2d.)}—(1) The vehicle has two backbones fixed to the head, and 
carrying the hind wheel between them. The spring which carries 
the saddle works between the backbones. (2) ‘I'he vertical spindle 
which carries the handle is turned parallel, and has a feather key in 
it to fit in a key groove in the handle, which can be secured at 
height on the spindle by a set screw. (3) The balls of the 
bearing run in @ groove between two cones on the wheel spindle, 
one cone being screwed upon the outside of the other. The conical 
bush is secured by a paw! which takes into teeth formed on the 
head of the bush. (May7, 1880). 


1894. Rails for Tramways: H. Sharp, Bolton, 
Lance. [4d. 3 Figs.J}—This invention was illustrated at page 
270 of our present volume. As will be seen the section of the rail 
isa deep inverted trough with wide bottom flanges giving a good 
bearing. The rail may be used either with or without the strip a, 
which is inserted when it is desired tv have a bearing over the 
whole width covered by the rail. The strip is held in its place by 
slightly rivetting over the lips of recesses in which it rests. 
The inner side of the flange rail is corrugated to give a foothold for 
horses. (May 8, 1880). 

1895. Holding Glasses, Globes, or Shades for 

hts, &c.: A.H Manchester. (2d. 2 Figs.)— 
The object is to so support globes that no shadow is wn except 
where the bracket or tube suppl: the gas or oil passes under 
the globe. To the collar on which the burner is a bar is 
attached projecting back over the gas or other tube. A curved 
bracket slides on said bar. and has a clip on which the lower edge 
of the globe rests. At the top of the bracket is another clip which 
is adjustable, and which holds the upper edge of the globe, Set 
screws are used to fix the globe to the clips. The arrangement is 
such that the whole of the fittings are in the same vertical plane. 
May 8, 1880). s 

1909, Roller Surfaces for Printing, &c.: J. J. 

, Manchester. (4d.]—Designs are transferred to rollers 
by covering them with sensitised gelatine, and exposing them to 
the action of light under a curved paper or glass photograph. 
After the soluble portions have been washed off by the usual 
process, the roller is immersed in perchloride of iron or similar 
agent, and thereby etched. By th the gelati 
picture is prepared on paper and transferred to the roller. The 
entire surface is then covered with aspha'tum, and the Soslen 
etched in a galvanic bath. The asphaltum is used to slightly 
loosen the gelatine from the roller, which is further effected by the 
use of hydrochloric acd in the bath. (May 10, 1880). 


1930. Paint Brushes: E. t, Gainsborough, 
Lincoln. [6d. % Figs.}—To the handle is attached a socket of 
any suitable material, which i+ divided for a portion of .its length, 
so as to render it capable of opening and closing toa certain extent. 
The knot of bristles properly cemented at one end is introduced 
into the socket. A loose ferrule sliding upon the socket closes it 
securely over the bristles. (May 11, 1880). 


1952. Breechloading Small Arms: C. G. Bone- 
hill and W. J. Matthews, both of Birmingham. 
(8d. 21 Figs.}—This is applicable to breechloading arms called 
**drop-down guns.” That which constitutes the invention is 
substantially (1) the arrangement for —— interna] hammers 
i oe turning aside of a top-hand lever, t is to say, the com- 
b ion of the cranked lever d d*, sliding piece / h, and eccentric 
arm or tumbler m m of top-hand lever 4. (2) Making the nose 
or extreme front end of /* of the sliding piece 7, through which the 
cock lever is operated, serve as a bolt for taking into the pro- 
longed end of the rib of double-barrel guns for fastening down the 
barrels. (3) The safety mechanism for } the sears of drop- 
down guns on unbolting and cocking, and for indicating the posi- 
tion of the internal hammers. (4) The parts of the fore end 
fasteners, that is to say, a fore fastener consicting essentially 
of a rotating bolt 5, locking collar 5a, and jointed thumb-plate 8. 
When the gun has been harged the several parts occupy the 
position shown in the illustration. To unbolt the gun and at the 
same time cock the hammers, the top-hand lever ¢ is turned aside 




















on its axis £; this movement operates (through the eccent ic arm 
or tumb'er m an‘ its sta?) opon the sliding p'ece or bolt / and 


charged positions of the hammers can be seen. the purpose 
locking the. by the act of cocking the gun a safety slide x 
carries a ig rod y situated triggers of the gun, the 


1976. Ears 


is substantially f making the ping 

su or ears, 

from rolled strips or bars of iron, ha’ the sectional forms shown 
in the illustration, that is to say, from bars having a thick middle 
part and thinner tapering edges, or from rolled bars thick on one 
edge and tapering to the other edge, the ear pieces being cut out 


— 
ft bin N\ M, 
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from the bars by cutting dies or tools, or by making uncranked 
oe = out - 0 with _ ery - sy or ay -—< 
cranking them by a su uent operation, or by the cutting tools 
themselves. The dotted lines show the form of the ear which is 
cut or punched out from the rolled bar. (May 13, 1880), 


2009. we ay 4 H. Waite, Smeth-. 
wick, Staffo: (8d. 8 .J—The invention consists 
in the adaition of such parts to serewing machinery that the 
reversal of the motion of the screwing mandrel shall be effected 
automatically after the screwing of the bolt has been carried far 
enough, and that the article shall be delivered from the die with- 
out the aid of:the attendant. Referring to the illustration, } is the 
driving shaft, and has a pinion g which gears with an intermediate 
wheel on the tumbler frame c. This intermediate wheel gears 
with another wheel on the same freme, the two wheels running in 
opposite directions. Either of these wheels can be put in gear 















































with the wheel A by moving the tumbler frame to one side or the 
other. and consequently the die spindle can be rotated in either 
direction. The action of the is as follows: The bolt is 
fixed in the chuck P and advanced by hand until caught by the die, 
when it is drawn forward until the adjustable incline r moves the 
lever J, and turns the tumbler frame into the opposite position, 
when the motion of the die is reversed, and the bolt and frame 
pushed back until the incline s catches the other lever and again 
reverses the die ready for the next bolt. The tion also 
(May 15, 1880). 


describes a modified form of the 

2205. Corsets, &c.: E. P. Alexander, London. 
(L. C. Warner, New York, U.S.A.) [6d. 9% Figs.J—The corsets at the 
hip part are 6 by bones arra: 80 88 to cross the hip 
in transverse or lines, 8o that the wearer bends to 
one side the bones, instead of being vege ge tener d merely 
twisted or crowded together laterally, ently injury to 
2 er te the wearer to oveliad. (May 31, 


2300. Apparatus for Compressing Afr, 23 Pe 
Brotherhood, London. (6d. 1 Fig.}— air is com- 
pressed by what is known as stage or successive pumping. The 
upper part of the cylinder A is fitted with a trunk piston B con- 
nected to the piston B', which works in the lower part A! of the 
cylinder ; the two parts of the cylinder are by the ring 
on In the adie — is — Agtimy ye suction hy wh 
held up to seat gs ; are passages fit 
with valves D opening d ds, these passages communicating 
with the annular a, and also other leading to the 
annular space a! fitted with valves E is downwards. From 
the space a! a fitted with the valve F communi- 
cates with coil pipe G. he ae are enclosed within 
a tank containing water. To cylinder cover are fixed the con- 
centric tubes I and J forming passages provided with the supply 
and valves K and L for effecting circulation of water 
through the interior of the piston; of a relief valve. As the 


upper part of the cylinder, and the air in the annular space a is 











forced through the valves E into the smaller annular space a’, 
As the piston ascends the air in the space above it is forced 
through the y Ives D into th: annular space a, and the ut’ in the 
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annular space a! is the valve F and coil G 


discharged through to 
the reservoir, By the descent and ascent of the piston water is 
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drawn in through the valve K, and discharged through the valve 
L, cooling the interior of the piston. (June 7, 1880). 


2751. Steam Boiler: H. A. Bonneville, London. 
(A. Bernard and A, G. Boyé and Co., Marseilles.) [4d. 3 Figs.)— 
Referring to the illustration, which explains itself, 3 is the furnace, 


ASS 














2 the tion chamber fitted with water tubes, and 5 the 
chimney which acts as a superheater. (July 6, 1880). 


3255. Recovering Bicarbonate of Ammonia 
in the Ammonia Proc 





ess for the Manufacture of 
Soda: J. Imray, London. (C. A. de la Martellitre, Paris). 
(6d. 3 Figs.)—I\n the manofacture of soda by the ia process hi 


to the side of the frame of the machine u 

of rolls opposite to the pressure bar, and a 80 
that it can be placed over the rolls when the pressure bar is turned 
away, whereby the machine is adapted for splitting leather when 
using the pressure bar, and evening sole leathers when using the 
guard plate, (6) A novel shipping device. Fig. 2 is a plan of the 
machine, Fig. 1 a front elevation thereof, Fig. 3 a vertical section 
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on line y y, and Fig. 4 a part section on line z z, the machine being 
shown in each case as arranged for splitting leather. E is the 
pressure or feed roll, F the gauge roll, and G the knife placed 
vertically between them with its cutting edge uppermost. The 
position of the knife edge relatively to the axis of the feed and 
gauge rolls is determined by the hook-shaped gauges h h and set 
screws A' A’. The gauge roll F is adjusted towards or from the 
knife to determine the thickness of the evening portion of the split 
stock by means of two wedges operated by the handwheel j', e 
sliding bearings. 66 of the feed roll receive the heads of studs // 
fitted to the crossbar I, supportea by the springs J J, which readil. 
adjust themselves to inequalities in the leather operated upon. 

is a weighted pivotted pressure bar extending over the gauge roll 
F, and curved downwards over it so that its lower edge will press 
upon the materia] and smooth out any wrinkles in it. When the 
is used for evening sole leather, the pressure bar is turned 





the h 
and 


rochlorate of ammonia liquors are usually mixed with lime 
stilled, so as to eliminat C) ja, which is converted 
into bicarbonate by a current of carbonic anhydride produced by 
calsination of limestone, This invention relates to a process and 
apparatus for treating the liquors above mentioned to obtain from 
them the bicarbonate in a simple manner, For this pu the 
hydrochlorate of ammonia liquors are heated for some time in a 
boiler to drive off the free bicarbonate which is collected. The 
liquors are then evaporated until the sal i 8 precipi d 
in vessels described in Specification 4353 of 1878. The precipitated 
sal ammoniac is drained and made into a paste with powdered 
carbonate of lime or dolomite, and the mixture is slowly heated in 
retorts, Towards the end of this operation a little milk of lime is 


























n‘roduced into the r torts to oa tke last traces of sal 
ammoniac, The fumes are conden in the special apparatus 
sbown in the illustrati A ber of shall vessels A A are 
immersed in a tank B, through which cold water circulates, In the 
vessels A A are a number of tions a a, extending about half way 
down, so that their lower edges being immersed in the liquid, the 
fumes and gas introduced from the retorts into the first compart 
ment by the pipes C C! are caused to bubble from compartment to 
compartment and to become abrorbed. Near the end is the 
receptacle D, into which the solid precipitate is raked by the 
rake E for removal. (August 9, 1883). 





away, and a slotted finger guard plate, shown at M, turned into 
position over the rolls. The pointed set screws S § (Fig. 4) limit 
the motion of the feed roller towards the knife. The shipping 
device (Fig. 3) consists of inclines worked by treadks, and bearing 
against bowls on a Sliding bar. (August 10, 18380). 


3312. Registeri Padlocks, &c.: H. L. Russel, 
Bloomington, Il. U.S.A. [6d 45 Figs.)—Relates broadly 
to the application to padiocks of the principles embodied in the 
lock described in Specification 383 of 1880, and “consists in pro- 
viding padlocks with locking and registering mechanism, adapted 
to be operated by different formed and numbered keys, that shall 
indicate and register the number ofthe key that unlocks it; and 
further relates to rendering more secare and improving the said 
locks.” The specification contains seven pages of minute detailed 
description to be considered partly in relation to the above- 
mentioned former specification, and is not capable of being satis- 
factorily abbreviated, (August 14, 1880), 


3625. Bicycles, &c.: F. W. Jones, Exeter, 
Devonshire. [éd. 14 Fiys.)—There are five objects in this 
invention: (1) Insuring grester safety: (2) Method of guiding. 
(3) Preventing the wheel spokes from twisting. (4) Improved 
saddie for shifting when ascending or descending hills. (5) An 
alarm for bicycles and other velocipedes. (6) Metliod of construct- 








ing the backbones of bicycles. The illustration shows the safety 
arrangement. A is the fork. to which is pivotted at B the lever C. 
The treadle F is carried by lever D, the end of which is jointed to 
lever C, and motion transmitted thereby to the crank E; by these 





3273. for Solitting and Evening 
Leather: H. H. ©, London. (/. 4. Safford, Boston, 
USA.) (6d. 10 Figs.}—Relates to (:) novel means for securing 
the knife in position. (2) The construction of devices for impart- 





means the rider can be seated some distance away from the 
centre of the driving wheel. The gu‘ding of the bicycle is accom- 


wards | the wheel spokes from twisting, a shoulder is formed in 








plished by causing the hind wheel to turn upona pivot. To t 
hu 
and a plate or ring is screwed thereto by bolts, the ends of rw 

kes squeezed between the two surfaces. The saddle 
is mounted on a ha @ series of notches into which a 
tooth engages ; the saddle slides on the spring, and is retained in 
the desired position by the tooth. The alarm bell is o 
a@ cam on the o' spoon brake. When the brake lever ig 
slightly pressed, the cam comes in contact with the tyre of the 
wheel, and revolving gives the necessary movement to the bell, 
The backbones of bicycles are formed of a double T or girder 
section. (September 7, 1880). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the —— time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. . 


FOREIGN AND COLONIAL NOTES. 

Pullman.—The new town of Pullman, just south of 
Chicago, at which the great Pullman car and Allen paper 
wheel manufactories are situated, is fast becoming a 
reality. While the works themselves are progressing 
rapidly in their construction, a large number of dwelling- 
houses will soon be completed. It is expected that at least 
300 of these will be completed this autumn, and during the 
winter 200 more. These dwellings are of brick, substantial, 
commodious, and in every respect model houses. They 
will be rented to employés of the shops at the rate of 
21. yo month. The town will be provided with water 
works, and a perfect system of sewerage and house 
drainage. 

The Youth of Captain Eads.—An American contem- 
porary gives the following facts about the youth of Captain 
Eads. ‘‘Captain Eads, the eminent American river 
engineer, was born in 1820. In 1833 his father started 
down the Ohio with his family, ee to settle in 
Wisconsin. The boat caught , and his scanty 
furniture and clothing were burned. Young Eads barely 
esca) ashore with his pantaloons, shirt, and cap. 
Taking passage on another boat, this boy of thirteen 
landed at St. Louis with his parents, his little bare feet 
first touching the rocky shore of the city on the very spot 
where he afterwards built the largest steel bridge in the 
world over the Mississippi—one of the most difficult feats 
of engineering ever performed in America. At thé age of 
nine , young Eads made a short trip on the Ohio, when the 
engineer of the steamboat explained to him so clearly the 
construction of the steam engine that, before he was a year 
older, he built a little working model of it, so perfect in 
its parts and movements, that his schoolmates would 
frequently go home with him to see it work. A loco- 
motive, driven by a concealed rat, was one of his next 
juvenile feats in mechanical engineering. From eight to 
thirteen he attended school, after which, from necessity, he 
was placed as clerk ina dry goods store. Over the store 
in St. Louis where he was engaged, his employer lived. 
He was an old bachelor, and, having observed the tastes 
of his clerk, gave him his first book on engineering. The 
old gentleman’s library furnished evening companions for 
him during the five years he was thus employed. Finally, 
his health failing, at the age of nineteen, he went ona 
Mississippi steamer, from which time to the present that 
great river has been to him an all-absorbing study.” 


American Locomotive Building.—The Baldwin Loco- 
motive Works, Philadelphia, recently secured orders for 
about 100 first-class locomotives. Thirty-two are for the 
Denver and Rio Grande Railroad, 30 for the Philadelphia 
and Reading Railroad, and 20 for the Chicago and North- 
Western Railroad. works are at the same time - 
engaged on orders for Australia, Brazil, Peru, Cuba, 
Yutacan, and Mexico, and for many leading lines in the 
United States. 


Locomotives on the New York Underground Railroad. 
—The locomotives on the New York Underground Railroad 
will consume their own smoke and condense their own steam, 
and will be so arranged with a projecting flange about the 
pilot house as to force out a certain volume of air in 
advance of the train, and by the partial vacuum thus 
created, draw in air in the rear of the train. Air shafts 
over 100ft. in height will be placed at the stations, and 
shorter ones extending only to the surface will be placed 
at frequent intervals along the line. 

Australian Transcontinental Railway.—An excellent 
site for a township has been found at Point Parker, on the 
Gulf of Carpentaria, thelproposed terminus of the Australian 
Transcontinental Railway. © 








Tar WEsTINGHOUSE Brakz.—The directors of the 
Paris, Lyons, and Mediterranean Railway Company have 
decided to apply the Westinghouse brake over the whole 
of that enormous system, and a contract has been 
made with the Brake Company for the supply of the fittings 
for 1500 vehicles as a first instalment. 





Tue Leeps Crvib AND MECHANICAL ENGINEERS’ 
Socrzty.—The preliminary meeting of the above society, 
for the election of officers, &c., for the ensuing session, was 
held on the 2nd inst. Mr. F. Campin, C.E., kindly con- 
sented to act as chairman for the evening, and in the course 
of his remarks pointed out some of the benefits that would 
accrue to the members of such a society. He also referred 
to the great opposition they would have to encounter from 
some of the members of the fession, who, lacking 
energy to promote anything ul themselves, sneered at 
those who led more earnest lives. The following gentle- 
men were elected: Mr. F. Gleadow, Stud. Inst. C.E., 
President; Mr. Charnock and Mr. Demetriadi, vice- 

residents ; Messrs. Jennins, Armitage, Brocklebank, and 
Whalley, members of council. The hon. secretary is Mr. H. 
Whalley. 4 , 
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SIR WILLIAM THOMSON’S HARMONIC 
ANALYSER. 


In February, 1876, Sir William Thomson sub- 
mitted to the Royal Society a proposal for an 
integrating machine which should produce mechanic- 
ally the harmonic constituents of meteorological, 
tidal, and other curves, thus obviating the large 
amount of work involved in their calculation by the 
ordinary methods. The machine thus proposed 
was to consist primarily of a series (connected by 
suitable mechanical means) of his brother Pro- 
fessor James Thomson’s integrators, in which the 
motion of a disc is conveyed through the medium of 
a loose sphere sufficiently heavy to give the neces- 
sary frictional adhesion to a cylinder fixed in front 
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of the disc parallel to its face. The annexed Figs. 2 
and 3 will make the arrangement clear, the plane of 
the disc D being inclined at an angle of 45 deg. to 
a perpendicular plane passing through the axis of 
the cylinder C ; the ball B rests both upon the face 
of the disc and the surface of the cylinder, free to 
move to and fro, the points of rolling contact of the 
ball with the disc and cylinder describing straight 
lines, respectively passing through the centre of the 
disc and parallel to the axis of the cylinder. In 

- the integration of ydzthe distance from the centre 
of the disc of that point upon its face on which the 
ball rests in its longitudinal motion represents y ; 
whilst the angular space turned through by the 
disc from some initial position represents z. The 
circumference of the recording cylinder is divided 
into equal divisions, say, from 0 to 100, by which 
the angular space through which it turns can easily 
be read off, and this reading multiplied by a suit- 
able numerical factor expresses the integral in terms 
of any required unit. 

Professor James Thomson has pointed out that 
an element of imperfection common to previous inte- 
grating instruments, and ‘‘ which cannot but pre- 
vent our coatemplating them with full satisfaction” 
is to be found in “the sliding action which the 
edge-wheel or roller is required to take in con- 
junction with its rolling action,” and for the 
arrangement just described he claims the merit of 
working by pure rolling contact instead of by a com- 
bination of rolling and slipping. 

A model of Sir William’s proposed machine was 
subsequently constructed and exhibited to the 
Royal Society in 1878. Five of the integrators were 
placed side by side so that the centres of all the discs 
were in one line and the axes of all the cylindersin 
aline parallel toit. A long wooden rod supported 
above the integrators by guides, and worked by a 
rack and pinion, carried five forks acting on the 
spheres for the purpose of moving them to and fro; 
and there was also fitted to this bzr a pointer for 
tracing the curve to be analysed. 

The curve was passed over a cylinder placed 
between the first pair of integrators, and turned by 
a handle controlled by the left hand of the operator, 
whose right hand governed at the same time the 
pointer just referred to as fixed to the horizontal 


bar. At the ends of the cylinder were cranks at 
right angles to one another, and a similar pair fitted 
to an upright between the third and fourth discs 
were set in motion by means of toothed wheels con- 
nected with a horizontal shaft at the rear of the 
machine ; one end of this shaft was geared to a 
toothed wheel fixed to the record cylinder, by which 
it was turned, whilst at its other extremity it carried 
a large wheel with oblique teeth working into a 
crown wheel, and so giving motion to the fifth disc, 
recording the mean. Each of these four cranks 
gave a simple harmonic angular motion to one of the 
four discs by means of a slide and crosshead, carry- 
ing a rack working into a sector attached to the rim 
of the disc, The angular velocity of the second pair 








of cranks was double that of the first, so that the 


E Fig. 1. 
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revolutions, and to secure a maximum of freedom in 
their movements the spindles of the cylinders, as 
well as the slides carrying the racks for giving 
motion to the discs, and the horizontal steel bar, are 
all made to run upon friction rollers; the slides 
have in addition counterpoises attached to them to 
prevent error from backlash. 

The motion of the shaft at the rear of the machine 
is communicated to the second and third pairs of 
cranks through sets of toothed wheels, so arranged 
that they may, if desired, be changed for others of 
different ratios to the cylinder carrying the curves, 
and in this way the terms of other orders of the 
expansion may be obtained, should they be required, 
with the same instrument merely going over the 





curves afresh, and using wheels of the proper ratios 
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machine was fitted for analysing meteorological 
curves and producing the constants in Bessel’s 
formula : 

E=a+a, cos. §+5, sin. +a, cos. 24+, sin. 24+, &e. 

And it was therefore handed over to the Meteoro- 
logical Office, where, under the superintendence of 
Mr. R. H. Scott, F.R.S., its practical working was 
tested upon the curves of temperature and barometric 
pressure supplied by the self-recording instruments 
at the observatories of the Meteorological Council, 
and with very satisfactory results. 

The Council of the Meteorological Office having 
thus satisfied themselves of its practical value, 
eventually requested Mr. R. W. Munro, of Gray’s 
Inn-road, to construct a larger machine containing 
seven discs—one for the mean and three pairs for 
the first three terms of the expansion—in which they 
introduced several mechanical improvements sug- 
gested by their experience with the working model 
just described. 

This has now been completed, and is shown in 
the accompanying engraving. In principle it is, of 
course, precisely similar to its predecessor—differing 
from it only in constructive details intended to 
secure stability and accuracy in its movements, 
Instead of being largely made of wood, as was the 
case with the model, it is entirely of metal; the 
cast-iron frames carrying the discs being secured to 
a firm iron bed supported by two substantial 
uprights; the discs themselves are of gun-metal, 
and the spheres of steel carefully turned and nickel. 
plated to prevent rusting ; the horizontal bar carry- 
ing the forks for moving the spheres is also of steel 
and plated, and is carried above the discs upon five 
iron uprights or guides. ‘The forks are provided with 
adjusting screws allowing of very accurate centring 
of the spheres upon the discs, and adjusting screws 
are likewise provided for the frames carrying the 
recording cylinders, by which their parallelism to 
the faces of the discs can be rigidly secured. The 
spheres are not touched by the forks themselves, but 
by the flat faces of two screws passing through their 
lower extremities, and in this way a ready means of 
preventing looseness or tightness of the spheres in 
the forks is provided. 

Each recording cylinder has attached to it a 





counter for registering the number of its complete 


in place of those used for the first, second, and 
third pairs of terms, 

The cylinder over which the curves have to pass 
is provided with an ingenious arrangement by which 
it can be expanded or contracted to alter its cireum- 
ferential measurement, so that within certain limits 
variations in the length of the time ordinates of the 
curves can be very readily allowed for. To effect 
this the cylinder (see Figs..4, 5, and 6) is made in 
three sections, each provided with an_ eccentric 
movement; of course, except when these are at 
their normal positions the ‘‘ cylinder” is not cylin- 
drical, but still, even when moved to their extreme 
limits, the deviation is not so large as to cause any 
inconvenience in its use. Adjustments are also 
supplied to the pointers, of which two are used 
at once, to meet the peculiarities of the curves sub- 
mitted to analysis ; and throughout the machine all 
racks and toothed wheels are skew cut to further 
lessen the risk of error from backlash, 

The height of the machine is 3 ft. 8 in., and the 
length of the steel bar, which is rather longer than 
the bed of the machine, 9 ft,. The machine is 
now upon its trial at the Meteorological Office, 
and notwithstanding the weight and solidity of 
some of its parts, the whole is so nicely balanced 
and fitted that it works with the utmost ease 
and smoothness, and in the range and accuracy 
of its work it will without doubt prove greatly 
superior to its cruder progenitors, Its novelty and 
the success which has attended its preliminary trials 
have attracted to it considerable attention from 
scientific men interested in such machines, and at 
the same time the very careful workmanship and 
finish bestowed upon it, and the ingenuity displayed 
in the adaptation of means to ends, reflects the 
greatest credit upon its constructor, Mr. R. W. 
Munro, 


CANADIAN RAILWAYS.—No. XLITI. 
Prince Epwarp’s IstanD. Rattways.—IL. 

Tue great drawback to Prince Edward's Island 
is its isolation in the winter season. ‘The North- 
umberland Straits, a broad, deep, tempestuous sheet 
of water, averages over 20 miles in breadth, and the 
nearest steamer route across is 40 miles from port to 
port. A branch of the great Arctic current from 
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the frozen latitudes of Baffin’s Bay and Hudson’s 
Strait sets round the east coast of Labrador, and 


pours its icy flood into the Gulf of the St. Lawrence | 


through the e to the north of Newfoundland. 
The Straits of Belleisle between that island and the 
mainland to the north are 80 miles in length, an 
average of 14 miles in breadth, and through these 
the Allan mail steamers for four months in the 
year find the shortest and best passage between 
Quebec and England. The lighthouse at the 
entrance of the straits on the island which gives 
them their name is No, 1 in the Admiralty List of 
Lighthouses in Canada, the most eastern light of 
the series, in longitude west 55 deg. 22 min, 15 sec., 
and only 1750 geographical miles from Malin Head 
on the north coast of Ireland, or 1942 miles from 
Liverpool. Though called the mouth of the St. 
Lawrence, none of the deep blue water of that river 
passes through the straits, the current setting in the 
other direction, and any convulsion of nature that 
would close up this outlet would undoubtedly miti- 
gate to a vast extent the climate of the Gulf and 
relieve the entrance of the great river from much of 
its accumulation of ice. The project has been more 
than once seriously mooted to form an artificial 
embankment across the strait, leaving only an open. 
ing suflicient for navigation, but the expense would 
be formidable und the commercial benefit not so 
immediately apparent as to justify the outlay. 
Through these straits, however, an immense body 
of freezing water finds its way, and the same 
current, iceberg laden, the harbinger and parent of 
frost and snow, impinges on the New Brunswick 
coast and chokes the Northumberland Straits with 
its Arctic offerings, thickly encumbering its surface 
with ice and rendering navigation in the ordinary 
way impossible for five months at least in the year, 
In the narrowest og of the passage, the most 
eastern point on the New Brunswick shore, Cape 
‘Tormentine thrusts its rocky headland far into the 
Northumberland Straits, and only ten miles of 
water intervene between this headland and one on 
the Prince Edward’s Island shore, named possibly 
from the early canoe passage between the two, 
Cape Traverse. Between these projecting points, 
till very recently, all of the little communication 
between the island and mainland during the winter 
months was with great toil and risk conducted, The 
vehicles employed were light open boats, with a 
double keel, each of which was shod with an iron 
or steel shoe, and they carried from four to eight 
passengers and as many boatmen. From long 
acquaintance with the work the experienced pilots 
(for people did not care to entrust their lives to 
every one who could handle an oar in ordinary 
water, and the monopoly soon devolved on one or 
two families) knew exactly the favourable time for 


the start; and when wind and tide were not adverse, | 


the boat was taken down on a cart to the extreme 
edge of the bordage or solid ice, and there the final 
preparations were made, All had need to be warmly 
and yet lightly clad for a journey, the risks and 
experiences of which are almost unique; when with 
the baggage and a few necessaries stowed in the 
boat, and each person, whether passenger or boat- 
man, fastened to it by a stout rope or life line, the 
launch was made. As long as smooth water can be 
secured the boat is propelled by paddles, but when 
the floes cannot be rounded, or the bergs become too 
thick and dangerous, the boat is drawn up on to the 
field ice, where its double keel answers the same 
as the runners of a sledge, and all push it 
orward to the opposite side of the floating mass, 
where it is again launched into the open water 
beyond. The passage in a favourable time can be 
done in from four to six hours, but if a wind springs 
up, or bad ice is encountered, it often takes twelve, 
whilst the boats, enveloped in the mist which always 
hangs over extremely cold water, driven by the 
wind from their course, or missing their direction, 
have often been out in great peril and exposure for 
24 or 36 hours. A sad story of a mail boat lost in the 
mist for six days, when the famished passengers sub- 
sisted only upon a dog eaten raw, was told only two 
or three winters since, whilst hardship and danger 
have ever been the experience of this frightful 
ge. 

With the experience of the winter ferry across 
the St. Lawrence River at Quebec, in connexion 
with the Grand Trunk Railway (See ENGINEERING, 
vol, xxvii., p. 339) before them, the Government of 
Canada received the proposal of the builders of the 
steamer Arctic to construct a boat on the same 
system, but of larger power and capacity, to ply 
across the Northumberland Straits in winter, and 





|keep up the communication with the mainland. 
On the 7th of December, 1876, the North Star 
arrived at Charlottetown from Quebec, and on the 
13th left that port on her first trip, although between 
Georgetown and Pictou the intended service was to 
be performed, Near Pictou, however, on her first 
trip, the steering gear gave way, and the steamer 
handed over her mails and passengers to a tug, 
returning herself to Charlottetown for repairs. Cold 
weather set in during the period she remained here, 
and considerable expense was incurred in cutting 
her out of the harbour, and taking the vessel round 
|to Georgetown, ‘This trip, about 80 miles, occupied 
|from December 25 to January 4, and when arrived 
| there, the vessel was again in need of repairs. Her 
| regular or rather irregular trips began on the 9th 
|of January, 1877, and ended for the winter on 
April 20th, during which she made only 27 double 
| passages. She put on in a dreadful winter, and the 
, log-book is a record of mishaps and accidents. The 
distance is 40 miles, she can make the passage in 
open water easily in four hours, and one-third of her 
double trips were made between daylight and dark 
without difficulty. Against these easy trips she 
had some very bad ones. On the lst of February 
she left Georgetown on her regular time 7 A.M., 
‘and after 56 hours of tempestuous steaming and 
|struggling with the ice, landed her passengers 
}on the ice-pack three miles outside of Pictou 
Harbour at 3 P.M. on the 8rd. The next day she 
went back in 8} hours. The total cost of the vessel 
up to this time for construction and equipment was 
60,736 dols,, and her first season’s running cost for 
the working expenses 17,287 dols., against which 
she earned for the carriage of freight and passengers 
2357 dols. The second winter’s experience was even 
worse, and on one occasion frozen into a floe, she 
drifted helplessly about for nearly a week in great 
| danger. ‘The steamer has not been a success either 
|commercially or otherwise, and although still on the 
station, her receipts being only 2417 dois. for the 
last season, it is felt that the old arrangement, if 
attended with more hardship and exposure, is per- 
haps more reliable, and that the secret of building a 
steamer to navigate the Northumberland Straits in 
winter has not yet been solved. 

From the isolated position of this railway with 
which no other is ever likely to come into contact, or 
the traflic to be interchanged, this was an admirable 

| opportunity for trying any experiment involving a 
|departure from the ordinary gauge, and of fairly 
| testing the merits, if any, of the new system at that 
| time regarded with such favour in other parts of 
|the world. The 3 ft. 6 in. gauge had been selected 
| previously to this period for two lines from Toronto, 
|which were partially opened for traflic the same 
| year that the Prince Edward's Island Government 
commenced their railway. ‘The advantages claimed 
by the constructors of these Ontario roads and other 
lines in the States were most extravagant, and it 
was boldly averred that the difference financially 
of the two systems was for Canadian roads, success 
or failure. At all events the principal argument 
against the adoption of the narrow gauge for the 
Toronto railsays, the difficulty of connexion with 
intersecting roads, was wanting in this instance, and 
on that score it was perfectly immaterial in Prince 
Edward's Island what gauge was adopted, whilst any 
railway in their case was a vast improvement over 
their muddy impassable highways. ‘Thisrailway there- 
fore challenges comparizon with others on the ques- 
tion of gauge stripped of much of the embarrassing 
details that affect the question in most other localities. 
The result has doubtless disappointed the extreme 
advocates of narrow gauge, bearing in mind that 
a light railway with a cheap and not heavy rolling 
stock was all that was required in any case, that 
there was no necessity for any great speed, that 
the traffic under any circumstances was limited, 
and the country required neither heavy nor 
expensive works of construction, Let on a cash 
basis, the contractors being the engineers, its cost 
averaged for their work 14,400 dols. per mile, to 
which land and general expenses paid by the Govern- 
ment were to be added, making a total of 3,149,016 
dols. Although only taken over in January, and 
opened in May, 1875, it was necessary at once to 
increase the locomotive arrangements, and in the 
fiscal year ending June 30 no less than 34,281 dols, 
were added to capital. In 1876 a further 47,546 dols. 
were required principally for station accommodation 
and water service. In 1877 no less than 206,805 
dols. were added, of which 65,140 dols. were for 
fencing, and 71,000 dols. for additional rolling stock ; 
the next year sundry omissions were supplied at a 

















cost of 6552 dols., and in 1879 the capital account 
was further augmented by 40,129 dols., making a 
total on the 30th of June of that year of 3,450,048 
dols., or 17,381 dols. per mile, to which at least 
70,000 dols. has since been added for the work at 
Souris, and foradditionallocomotives ordered, butnot 
delivered when the fiscal year closed, which is con- 
siderably more than the line was expected to have 
cost. Nor is the expenditure finished, nor the 
capital account closed; the road is far below the 
usual standard even of a light railway, the rolling 
stock is still insufficient, the station accommo- 
dation is indifferent, and the construction of 
most of the appliances that could be postponed, 
has been delayed, to keep down the outlay on 
this very unsatisfactory property. The working 
results are equally disheartening, aud although 
exposed to no competition, with less accom- 
modation than is usually accorded, and able to 
secure fair freight and passenger rates, the revenue 
is extremely discouraging. The following returns 
are perhaps worse than any railway in existence. 
The receipts and expenses have been from : 














— | Receipts. | Expenses.| Loss. 

dols. | dols. dols. 

May 12 to June 30, 1875) 24,494 47,671 23,177 

July 1 ,; »> 1876} 118,061 214,930 96,869 

os a 5, 1877} 130,665 228,595 97,930 
—— a », 1878) 135,899 221,599 , 

~ = ee s» 1879) 125,856 | 223,313 97,457 

| 584,975 | 936,108 | 401,133 








Nor is the worst of this seen yet ; before the end 
of the last fiscal year 2500 tons of steel rails had 
been purchased to replace others, which although 
barely four years old, and working this light traflic, 
were worn out, The new rails are 501b. to the 
yard of steel to replace the old 40 lb. iron rails, 
which are wearing out so fast that the superin- 
tendent reports that at least 500 tons of new rails 
per annum will be required annually on an average 
for the future, and that this amount for the next 
few years will not be sufficient. ‘The difference in 
price between the old and new rails is charged to 
capital, the loss of replacing them and difference 
of value when sold to revenue. ‘The sleepers, 
although only four years working, have commenced 
to rot, during the last year over 50,000 new ones 
were put into the track, and this new item of 
expense inthe maintenance will now appear regularly. 
Up to the present time nothing has been charged on 
the revenue against the depreciation of the rolling 
stock. Last year one of the locomotives was so 
badly damaged that it is not worth repairing, and 
this year two new Mason-Fairlie engines are to be 
added to stock and charged to revenue, The box 
and platform cars have become prematurely old, ten 
box cars and fifteen platform will need renewal this 
year as a charge against revenue, and this number 
will increase annually till the whole original stock 
is replaced by others of a more substantial descrip- 
tion, Again the train and maintenance expenses 
indicate an equal absence of economy and careful 
management. ‘The cost per train mile is actually more 
on the Prince Edward’s Island road, with its miser- 
able little trains, averaging freight and passengers 
together only five small cars, than it is on the Inter- 
colonial with its heavy trains, Pullman cars, and 
fast service. In 1877 both railways, under the 
same general management, books kept in the same 
way, and returns made on the same forms, the cost 
of running on the latter was 76.36 cents, against 
93.88 cents per mile on the former : 


Intercolonial. Prince Edward’s 





. Island. 
Expenses per engine cents, cents. 
mile, wages... 4.50 4.96 
Fuel ... ose eee 6.55 4.78 
Oils, stores, and sun- 
dries for engines ... 3.01 6.04 
Repairs to engines ... 6.29 7.20 
Car expenses ... - 14.95 15.50 
Maintenance way and 
works ° 17.66 29.77 
Station expenses 7.24 9.35 
General charges 6.97 8.14 
Renewals ‘ 9.19 8.14 
Totalperenginemile 76.36 93.88 


The locomotives originally placed on the line by 
the contractors were fourteen in number, the first 
ten being saddle tank engines, the other four tender 
engines. Nos, 1 to 6 were built by the Hunslet 
Engine Company, of Leeds, with cylinders 10 in, by 
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16 in., four drivers 43 in. in diameter, and a four- 
wheel truck in front, weighing in working order 
44,400 1]b., of which 32,190 lb. were on the driving 
wheels. Nos. 7 to 10, larger engines of the same 
general style, were built by Black, Hawthorn, and 
Co., of Gateshead, with 12in. by 19in. cylinders, 
and drivers 45 in., weighing 51,620 lb., of which 
35,970 lb. are on the four drivers. Nos. 1] to 14‘are 
American engines by Baldwin, of Philadelphia, 12 in, 
by 18in. cylinders, with four drivers 47} in. in 
diameter, with a four-wheel truck in front, and a 
four-wheel tender, the engine weighing 45,360 lb., 
of which 29,700 Ib. is utilised for traction. In 1876, 
Nos. 15 to 18 were put on the line built by the 
Canadian Engine Company, at Kingston, tender 
engines of a heavier pattern than any of the others, 
and by these and the Baldwins has the work been 
principally done. There are besides these 14 first- 
class cars, 9 second-class, and 5 postal, besides 150 
box, and 100 platform cars; most of this last stock 
having been built at the Intercolonial Works at 
Moncton, and put on since the line was taken by 
the Government. 

The general design of the Prince Edward’s Island 
Railway was to have been taken from the Toronto 
railways, and in weight of rails and rolling stock 
employed there is a general similarity. The rails, 
however, on the Toronto roads were Fothergill’s 
steeled iron tops, with fishplates, bolts, and sleepers 
of the Prince Edward’s Island dimensions, but gene- 
rally better in quality, and the locomotives were 
of the same pattern as the Baldwin and Kingston 
engines of the island road. Each of the Toronto 
* lines started with light tender engines built by the 
Avonside Engine Works with cylinders 10 in. and 
llin. in diameter, 18 in. stroke, and four driving 
wheels of 45in. diameter. To these a larger class 
from the Kingston Works was.added on the Nipis- 
sing Railway for freight, with 14 in. cylinders, 20 in, 
stroke, and 37 in. wheels, and on the Toronto, Grey, 
and Bruce eight engines, by Baldwin of Philadelphia, 
with 12 in. and 14 in, cylinders, and six drivers 39 in. 
in diameter, with a four-wheel truck, were added for 
freight, and afterwards six Baldwin engines, with 
16 in. cylinders by 20 in. stroke, with eight drivers, 
41 in. in diameter, and a pony truck, were introduced, 
these last weighing 32 tons in working order. 
Besides these engines each of the ‘oronto roads has 
one Fairlie engine with four cylinders, 11}in. by 
18 in., and twelve drivers, 39 in. in diameter, weigh- 
ing 42 tons, so that both in variety of make and in 
differences in power and dimensions, these roads 
have ample experience to guide an opinion. 

There are in Canada actually working on the 
3 ft. gauge: 


Miles. 
Prince Edward’s Island Railway ... ons 200 
Toronto, Grey, and Bruce ,, om thy 191 
New Brunswick Railway _... 191 


Toronto and Nipissing, with Simcoe Branch 114} 
Lake Champlain and St. Lawrence se 103 
7994 
Several other railways originally designed on this 
gauge, the Credit Valley, Victoria, Grand Southern, 
and others, have either been changed before being 
operated, or the intention has been abandoned before 
being commenced, on the ground that those working 
showed no sufficient advantage to justify a departure 
from the existing standard. Of those built the 
Toronto, Grey, and Bruce, which crosses five other 
railways on the ordinary gauge, proposes to alter 
the line to conform to the others as soon as finan- 
cial arrangements can be made, attributing much 
of the present embarrassment to the want of the 
interchange of traffic which their exceptional gauge 
revents. On the New Brunswick Railway and 
Prince Edward’s Island there is no other road with 
which they interfere, and the change would not be 
justifiable ; but it is not likely that any more rail- 
ways, except as extensions or branches of these, will 
be laid down. In situations where there is less 
traffic than justified a road on the ordinary gauge, 
and where its business is isolated and interchanges 
with no other, a 3 ft. gauge laid down with 28 lb. or 
30 lb. rails might reasonably be selected, but the 
3 ft. 6 in. gauge with 40 lb. rails saves so little, and is 
so inconvenient, that it will certainly not be repeated 
on the mainland of Canada. Railways have been 
built in Americaon the ordinary gauge complete for 
10,000 dols. per mile. ‘This was the cost of the first 
roads round Montreal, and they were laid with only 
12 Ib. rails spiked to longitudinal sleepers. Loco- 
motives for this gauge have been built even in 
England to weigh only 4 tons, The Cromford and 
High Peak Railway had three such engines with 


cylinders 8 in. by 12 in, and four drivers 30 in. in 
diameter. The Rogers Company of Paterson, New 
Jersey, have built locomotives for the national gauge 
with cylinders only 3} in. in diameter, and 10 in. 
stroke ; so that small locomotives and light rolling 
stock are not peculiar to a narrow gauge. Given the 
same sized cylinders and the same weight, a narrow 
gauge locomotive of special type is actually more 
expensive than the ordinary size, involving as it does 
a departure from standard practice, and requiring 
new patterns for the details. The Baldwin and other 
makers in America make no difference in price 
between 3 ft. 6 in. and 4 ft. 8} in. gauge engines, nor 
is there much difference in weight for the same power, 
5 ewt. to 8 cwt. being estimated as all that can be 
saved in the narrower engines. In the passenger 
and freight cars per passenger seated, or per ton 
carried, in practice there is very little difference in 


cost or weight, and any little saving there may be | parall 


is more than eaten up in the extra cost of trans- 
portation, as all the large building works in this 
country are in connexion with standard gauge rail- 
ways, the locomotives and carriages running out of 
the makers’ shops on their own wheels to their 
destination, or near to it, in one case, whilst in the 
other they have to be boxed up and taken on other 
trucks as freight. The breadth of roadway, earth- 
works, and ballasting is found not to be altogether 
determinable in Canada by the gauge, and the 
length of the sleeper and climatic considerations 
are the prominent factors to be considered. On the 
boggy, springy marshes of Nova Scotia, sleepers 10ft. 
long were at first employed, and across one long 
wet bog, heavy beams 15 ft. long were satisfactorily 
used, and the road has not been so good since they 
werg discontinued, On the Great Western of 
Canada, originally 54 ft. gauge, white oak sleepers 
7 ft. 6in. long were at one time employed, and did 
extremely well. The narrow gauge companies in 
Canada from the first have used 7 ft. sleepers, which 
is nearly long enough to carry the national gauge, as 
8 ft. sleepers were used regularly when the Canadian 
gauge was 54 ft. The length of the sleeper ought 
to settle the breadth of ballast and other details of 
the cross measurements. But in Canada other con- 
siderations have more weight. ‘The roads where 
practicable are on the surface or a foot or two above 
it, the material to raise it being taken from the side 
ditches. Whenever a cutting is encountered provi- 
sion must be made for the accumulation of snow in the 
winter, and cuttings laidout less than 16 ft. wide at the 
bottom are in most parts of the country absolutely 
unworkable, whilst to make them 18 ft. or 20 ft. wide 
means so much more room for the snow, so much less 
trouble in clearing, so much more certainty of 
getting through. There has been very much trouble 
on the narrow gauge roads in keeping them clear 
from snow, and people have become prejudiced 
against them in consequence, but the fact is that 
the saving of a foot or two in the breadth of a 
cutting costs more in snow ploughing and clearing 
any bad winter than the amount saved in original 
construction, and in this respect the 3 ft. 6 in. 
gauge has been proved to be unsuitable for Canada. 
The old system of balancing the cuttings and 
embankments, and leading the excavation of the 
one to make up the other, does not apply there, 
It does not’ pay to “lead” earth very far, except 
by engine power, and where even a moderately 
heavy embankment is encountered it is far cheaper 
to build a trestle, open the road upon this, and 
fill it up by degrees afterwards. The trestle for this 
temporary use ought, everything in the way of 
weight being equal, to cost little more in the broad 
than for the 3 ft. 6 in. gauge, and this has been 
another of the points on which the narrow gauge 
engines have ruined their roads and their cause in 
this country. On the Toronto, Grey, and Bruce 
Railway, for instance, the bridges and trestles were 
built throughout with 10 in. by 10 in. scantling for 
their posts and timbers, where 12 in. by 12 in. had 
been the immemorial proportion. The saving was 
very slight, not perhaps 100/. on a big bridge. Four 
eng afterwards the traffic was principally conducted 

y the Baldwin engines referred to above, weighing 
32 tons, and 22 tons in the tender, and the Fairlie 
engine weighing 42 tons, a heavier engine than at 
this moment is working on the Grand Trunk. The 
result is these bridges are ail failing or have had to 
be strengthened, and so the narrow gauge economies 
have proved most expensive mistakes, Another 
consideration in America is the growing use of 
mechanical contrivances in the construction of rail- 


yards per hour, filling a train of twenty-five flat 
cars, each 28 ft. long, in an hour, the train being 
240 yards long. Two locomotives, with a gang of 
forty men to lift and level, can handle eleven sets 
of this size, or 2000 yards i day, the whole put 
under the track even with a haul of five or 
six miles for 6} cents., or 34d. per yard. The last 
car of the train carries a peculiar shaped plough, 
and along the centre line of the floor of each car, 
projecting a foot at each end, is a piece of timber 
6 in. by 6 in. spiked to the car to guide the plough. 
On arriving at the place where the ballast or earth 
is to be deposited, the brakes are put down on each 
of the cars, the engine is disconnected from the 
train and attached to a wire rope passing over the 
whole to the plough on the last vehicle, In 
another minute the plough has been drawn over 
each of the cars, the material is laying in two 
el rows on each side of the track, ready to 
put under the rails the moment the train is away. 
As used in Canada for ballasting, or light eachaadse 
ments, there is no winding back of the plough, the 
engine shunts the car with the plough, now next to 
the tender to the rear of the train, or better still, 
the other locomotive puts this same car at the back 
of its train when they meet, and the process is 
repeated, each train page ar 240 yards of track, 
and the rope advancing that length each time the 
ae is drawn forwar This is the process for 

allasting. For filling up a trestle or raising an 
embankment the only difference is that the rope 
has to be drawn back each time to the place where 
the unloading has to begin. To carry out this 
system a road bed of not less than 16 ft. on the top 
is necessary, and in fact this is the minimum that 
can be adopted with economy. The mode of con- 
structing surface lines in the West where railway 
building of late years has principally been carried 
on, is to commence by taking out two or three long 
deep furrows with an immense iron plough of 
ponderous proportions, and drawn by eight or ten 
yoke of oxen parallel to the line, and a sufficient 
distance on onl side. The material thus loosened 
is thrown into the middle of the track and forms 
the commencement of the grading, whilst the furrows 
thus cleared out are the side ditches, The cuttings 
are taken out by hand, carted to the embank- 
ments, if within 600ft. or 700ft., and the rest 
thrown out on to the top, the gullet being 
left about 10 ft. wide with vertical sides. Uver this 
rough formation the rails are laid, the cuttings 
are then widened out to their proper shape and 
dimensions, or even wider if the material is wanted, 
the embankments are raised and widened, and the 
ballasting is done all by locomotive power, steam 
shovels, and machinery. Under this arrangement 
there can be but a very small saving in the earth- 
works for the difference of a footin the gauge. There 
should be more on the bridges when the same 
weight of engine is to be employed. The right 
of way fencing cattle guards and road crossings are 
the same, because here the Government bs hye 
compels a road to take at least 66 ft. width of land 
to provide for the storage of timber or cord wood, 
the accumulation of snow, and to guard against fire ; 
whilst in the woods at least 100 ft. is taken to pre- 
vent accidents from trees blown down across the 
track, and to provide room for unforeseen require- 
ments hereafter. Engine-houses, shops, machinery 
and tools, station houses, primitive water stations, 
pumping arrangements, turntables, sidings, engi- 
neering, and office expenses are not much affected by 
the gauge. The weight of rails may of course be 
considerably reduced on a light traffic narrow gauge 
line, but in Canada the 40 lb. rails were not heavy 
enough for the unsuitable engines placed upon them, 
and in the case of the Prince Edward’s Tsland Rail- 
way, in addition to the light section, the —_— of 
the rails was deficient and they were altogether 
unfit for the engines and rolling stock, which again 
were unsuited for the light traffic which the railway 
commands, and which might with far greater 
economy and success have been built of a much 
narrower gauge. 


LITERATURE. 
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The Electric Light for Industrial Uses. By RB. E. 
CROMPTON. on: Mansion House Buildings, E.C. 
THE practical application of the electric light to 
the illumination of large halls, factories, streets, and 
— works, has during the last few months 
ecome so rapidly developed that it may now be 








ways. A good steam shovel will lift and load on to 





railway wagons 1} yards every half minute, or 180 


looked upon as a recognised and somewhat impor- 
tant branch of the engineering profession. Like 
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REVOLVING TRESTLE CRANE. 
CONSTRUCTED BY MESSRS. BEER, ENGINEERS, JEMEPPE. 
(For Description, see Page 566.) 
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many other applications of science the general 
adoption of the electric light was heralded by a 
great tidal wave of popular enthusiasm, a wave 
which in this case, although of very sudden forma- 
tion, seemed to absorb all earlier and more per- 
manent waves into itself, causing the uninitiated to 
believe that the electric light was a new discovery 
whose birth was contemporaneous with its own. 

During such a period it was only to be expected 
that the popular hunger for information on the 
subject would be met by a correspondingly exten- 
sive supply of informational food more or less 
nourishing in its character; and the result was an 
almost overwhelming out-crop of literature on the 
electric light. Papers were read, lectures were 
delivered, books were written, reports were made, 
and the newspapers were thickly besprinkled with 
descriptions of different systems and accounts of 
trial exhibitions of what were called ‘ new lights.” 
Those who made it their business to keep them- 
selves posted up in the literature of the electric light 
must often have been struck with the very remark- 
able similarity which existed between many of the 
works and lectures on the subject which so rapidly 
succeeded one another, and some readers may have 
fancied they could trace the development of certain 
opinions and descriptions through various modifica- 
tions back to their common source. 

Mr, R. E, Crompton, whose name is now so well 
known in connexion with the electric light not only 
as the inventor of one of the best regulating electric 
lamps in the field,* but as a most successful electric 
light engineer, has recently published, in a pamphlet 
form, a little book upon the practical aspect of the 
question of electric illumination, which contains the 
most practically useful information on the subject 
which has yet appeared, and whica bears upon the 
face of it the stamp of originality, nothing in it having 
been copied from the works of other writers. [t thus 
presents in this respect a very marked contrast to 
so many of the books and articles on the electric 
light which have appeared in such profusion during 
the last few months. 

Mr. Crompton’s book is not intended as a text- 





* See ENGINEERING, vol. xxviii., page 17, and vol. xxix., 
page 340. 











book for students, nor does it pretend to describe 
the characteristic features of the various systems, or 
the construction of the apparatus employed therein, 
such information can be found in the treatises to 
which we have referred; it is essentially a book, 
not for learners about, but for users of the electric 
light, and the author suggests five questions, the 
answers to which he would recommend intending 
users of the electric light to obtain. 1. How is the 
motive power for driving the machines best obtained? 
2. What are the merits and demerits of the gene- 
rating or dynamo-electric machines now in the 
market? 3. What are the corresponding merits and 
demerits of the regulator lamps? 4. What are the 
most convenient and useful accessories, lanterns, 
cables, switches, carbons, &c.? 5. What will be 
the working cost? And he then proceeds to treat 
these questions serialim. In reference to motive 
power he confines his remarks exclusively to steam 
engines, pointing out that it is better to employ a 
separate engine where feasible, for driving the 
machines, than to drive from the shafting of a 
factory or mill, unless the factory engine be very 
regular in its action, and the work carried on be 
such as does not suddenly vary the strain put upon 
the engine. Mr. Crompton states that the diffi- 
culty in obtaining a thoroughly good and well- 
governed engine for driving dynamo machines is a 
thing of the past, and that at the present day such 
engines can be obtained without difficulty, from at 
least fifty makers, among whom the agricultural 
engineers stand at the top of the list. It is a curious 
fact, however, that Mr. Crompton, while treating of 
motive power, makes no reference to the employ- 
ment of water power, nor yet to gas engines, which 
are so specially applicable to small electric light 
installations. 

With respect to dynamo-electric machines, Mr. 
Crompton enumerates the principal points to be 
attended to in choosing a machine, as Ist, the 
internal resistance of the machine ; 2nd, its firmness 
and durability of construction from a mechanical point 
point of view; and 3rd, the wear and tear and risk 
of damage in working. He states that while the 
resistances of Siemens’ machines vary from .7 to .75 
of an ohm, Gramme’s machines have generally a resist- 
ance of about one ohm, but as currents of very 














low tension are difficult of control by the regulator, 
he suggests the giving to machines of the Gramme 
type an internal resistance of from 1.2 to 1.4 
ohms, which, in his opinion, would maintain two arc 
lights steadily in series. Mr. Crompton finds fault 
with the Brush system under which as many as 
sixteen lamps are maintained in series, attributing 
to it unsteadiness and the production of a badly 
coloured light, and he traces these alleged defects 
to the very high electromotive force of the machine ; 
he states that in his opinion better results would have 
been obtained if the machine had been constructed to 
produce from four to six lights in series instead of 
sixteen. 

Adopting Mr. Preece’s suggestion of estimating 
the illuminating power of various lights not by the 
number of standard candles which would be required 
to produce the same illuminating effect, but by the 
area of floor illuminated to a given standard, Mr. 
Crompton suggests the following three standards 
of illumination which, although somewhat vague, 
regarded as standards of measurement, would no 
doubt be found useful for making roughly approxi- 
mate estimates for practical purposes. First standard 
so that ‘‘ any fine work usually requiring a gas jet to 
be placed within two or three feet of the workman, 
could be carried on;” second standard so that ‘‘a 
newspaper could be read with comfort over the entire 
area ;” and ¢hird standard so that ‘the most distant 
parts of the area were rather better lighted than 
by a very clear autumnal moon.” The author, in 
illustration of this system of estimation, gives in a 
tabular form a list of a number of public and other 
installations in which he estimates the floor area 
illuminated to the above standards of illumination. 

Then follow some interesting and practical remarks 
upon a few of the well-known regulating lamps, in the 
course of which the author takes occasion to point out 
that fluctuations in the light, variations in the length 
of the arc, as well as jumping and hissing, are more 
often directly attributable to imperfections in con- 
struction, or in adjustment of the mechanism of the 
lamp than to the machine or driving engine. Mr. 
Crompton then goes on to describe his own lamps, 
which have often been referred to in these columns, 
and after that to describe the best methods of 
fixing lanterns and lamps, so as to produce the 
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best effect, in other words, to obtain the highest 
efficiency. : 2 

Some very useful information is given in the 
remarks upon conducting cables and wires, and the 
author gives a table showing the weight and resist- 
ance per 100 yards, and the approximate number of 
B. W. gauge for various distances between machine 
and lamp ranging from 50 to 400 yards. 

Mr. Crompton next treats of the various carbons 
employed, his remarks tending to show that the car- 
bons used by the Anglo-American (Brush) Company 
are the best of all, but that those manufactured by 
Messrs. Sautter, Lemonnier, and Co. are the best in 
the market, and these consume at a slower rate with 
the same current than those by any other maker. 

In conclusion, Mr. Crompton gives some interest- 
ing data as to the working cost of the various 
systems of electric illumination derived from the 
actual accounts of those installations with which the 
author has had to do, and from the published statistics 
of other installations ; from these figures he estimates 
that the the ‘‘ D*” Siemens’ machine and the ‘“ A” 
Gramme cost from 4d. to 8d. per light per hour, but 
that 6d. may be taken as a normal average, and that 
similarly the ‘* D?” Siemens and the ‘“ B” Gramme 
cost from 7d, to 1s, 2d. per light per hour, giving an 
average of 10$d. 

There can be no doubt that Mr. Crompton’s book 
will prove of great service to those seeking for 
practical information upon this most important 
branch of engineering, for there is no department of 
the subject that he does not touch upon, and at the 
end of the book he gives as an appendix a price cur- 
rent of everything that can be required in an electric 
light installation, from the engines and boiler and 
dynamo-electric machines to the carbons and wires 
and spare parts of the lamps and other accessories, It 
is surprising what an immense amount of practical 
information Mr, Crompton has condensed into a 
small space. 
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BEER’S REVOLVING ‘TRESTLE CRANE. 

THE engravings which we give on page 564 illustrate a 
type [of crane made by Messrs, Beer, of Jemeppe, near 
Liége, and called by its makers a “revolving trestle 
crane.” It is a revolving crane with a horizontal arm, 
supported at one point of its length by a frame or trestle 
carried on two rollers which work upon a circular rail. 
The arrangements by which the various motions are 
made self-acting are shown in outline in our figures, and 
may be briefly described as follows: The horizontal 
pulley a at the top of the crane receives the whole 
driving power, and transmits it by bevel gearing to the 
drum 6, and thence to the pulleys 5' below. The handle 
e can put either of these into gear with the countershaft, 
which can therefore be driven at either of two different 
speeds. By means of the lever e and its clutch, either of 
the two spur wheels shown can be thrown into gear, and 
through them the whole train of gearing e'e'e' which 
drives the chain drum which does the whole of the lift- 
ing by the tackle shown. The lever d can throw either 
of two pulleys into gear, one of them having an open 
and the other a crossed strap. By this means the train 
of gearing d' d' d', which works the wheels at the lower 
end of the trestle, can be driven in either direction, so as 
to turn the whole crane either to right or to left. The 
position of the lever /, with its reversing wheel, fixes 
whether the load is to be lifted or lowered. The lever g, 
lastly, by a double-pulley arrangement similar to that on 
the opposite side of the crane, can cause motion to be 
given in one or the other direction to the train of gearing 
g' g' by which the load is run out or in upon the arm of 
the crane. The arrangement is such, therefore, that all 








the different motions, with all their different speeds and 
directions, are derived from the one shaft, and all the 
working levers are thus conveniently concentrated into 
one place. The arm, trestle A A, and other framework of 
the crane is of built up wrought-iron plates and angles. 
The crane-post itself is of cast iron, the actual socket 





being shown in dotted lines at k. A drawing of this 
crane was exhibited by Messrs. Beer at the Brussels 
Exhibition. 


HORIZONTAL ENGINE WITH ZIMMER- 
MANN VALVE GEAR. 

Tue engine which forms the subject of our engravings 
on page 564 was exhibited at the Diisseldorf Exhibition 
by its makers, the Humboldt Machine Works Company, 
of Kalk,(near Cologne). Itisa 60 horse power horizontal 
engine, fitted with the valve gear patented by M. Zimmer- 
mann, of Marchiennes (Belgium), a type of gear which 
some of our readers may remember to have seen at 
Paris in 1878, on the engine of Messrs. Lecointe and 
Villette, of St. Quentin. The Humboldt engine is a 
well-designed machine with Corliss bedplate of box 
section having bored guides of the usual type. The 
plummer block is cast with the frame, the cylinder 
resting upon a separate foot. The main bearing brasses 
are made in four pieces (Fig. 1), the vertical adjustment 
being obtained by the four cap-bolts, the horizontal 
adjustment by broad wedge blocks. 

The Zimmermann valve gear is one of the simplest 
of the automatic gears, requiring, as it does, only one 
eccentric, and no weigh-shaft, for the working of the 
four valves. The latter are of the double-beat type, the 
two admission valves on the top of the cylinder, the two 
exhaust valves below it. The latter are worked from 
the eccentric rod through the levers a and n, the adjust- 
able links o, and the working levers p. The gear only 
lifts the valves, which ace closed by the pull of the 
spiral springs shown when the working lever moves 
downwards. For working the admission valves an adjust- 
able link 46 gives continuous motion through the arm c 
to the rocking lever e. The two ends of this lever give 
a continual up-and-down motion to two rods f f, the 
upper ends of which move in circular arcs determined 
by the swing of the links mm. (The arrangement is 
shown to a larger scale in Fig. 4). Each rod carries a 
finger g which can turn slightly in one direction, but not 
in the other, about a pin fixed in the rod, and which is 
steadied by a light flat spring. The valves are directly 
worked by the levers Ah, placed upon small spindles 
(see Fig. 2) carried in the valve brackets. These levers 
are provided at their ends with steel catch plates with 
which the fingers come into contact in downward 
motion. By this action the downward motion of either 
end of the lever e opens the corresponding valve and 
keeps it open until the swing of m has brought the end 
of f so far in that the finger g is disengaged. The valve 
then closes at once by the action of the spiral spring 
above, shock being prevented by a dash-pot as usual. By 
the very simple arrangement shown (Figs. 1 and 4) the 
governor can alter the position of the centres of the two 
links m m simultaneously, either outwards or inwards, 
and so make the time of disengagement and cut-off 
either later or earlier. The governor used is of the 
Porter type, and it has so little work to do that it ought 
to be exceedingly prompt and sensitive in its action, 

The engine as exhibited at Diisseldorf was fitted with 
a condenser and air-pump, which are not shown in our 
drawings. 

The leading dimensions of the engine are as follows: 





Diameter of cylinder (jacketted) 18.5 in. 
Stroke 9 99 39.3 ,, 
Diameter of crankshaft journal eve TD os 
Length of 9» - ove 14.2 ,, 
Distance between centre of cylinder 
and centre of shaft... ton 13 ft: 9.5 ,, 
Diameter of flywheel... eee Mat « 
” driving drum (carrying 
five 6 in. hempen ropes) ee eco Cg Oop 
Revolutions per minute ove ‘ae 52 
Indicated horse power ... on ae 60 








TRAMWAY LOCOMOTIVE. 

Tue tramway locomotive of which we this week pub- 
lish a two-page engraving isan interesting example of a 
special design to meet exceptional conditions. The 
engine illustrated is one built for the Barcelona Tram- 
way Company (Compajiia General de Tramvias Barce- 
lona) at the Swiss Locomotive and Engine Works, 
Winterthur, from the designs of Mr. Charles Brown, 
the managing director of those works, and it was con- 
structed to take a load of 12 tons, in addition to its 
own weight, up gradients of 9.09 per cent. (1 in 11) and 
around numerous sharp curves with radii as small as 
10.2 metres (33 ft. 5} in.). This duty it has been found 
to perform well, the usual load consisting of two cars 
weighing 2 tons 8 cwt. each and containing together 100 
passengers weighing, say, 7 tons, thus making the total 
load 11 tons 16 cwt. The engine itself weighs 12 tons 
empty and about 15 tons in working order. 

As will be seen from ourengravings the engineismounted 
on six wheels, these wheels being independentof each other, 
and being driven by an ingenious arrangement of gear, 
so contrived that each axle is free to radiate to the curve 
which is being traversed, the inner and outer wheels 
travelling at the relative velocities due to the difference 
in length of the inner and outer rail. To permit of this 
the wheels are allowed to rotate on the axles, each wheel 
being mounted on a sleeve fitting the ‘axle, as shown in 
Fig. 4. These sleeves carry’ at their inner ends bevel 





wheels which gear into the other bevel wheels mounted in 
a drum or casing as shown in Fig. 1. the four bevel 








wheels forming the well-known “jack-in-the-box” motion 
now so extensively employed on traction engines. The 
casings of the “ jack-in-the-box” gears have chain wheels 
formed on their periphery, the chain wheels on the 
leading and trailing axle being coupled by pitch chains to 
that on the central or driving axle, while this axle is in 
its turn coupled by two pitch chains to chain pinions on 
the crankshaft, as shown in Figs. 1, 4, and 6. The 
crankshaft makes about two revolutions to each revolu- 
tion of the driving axle. The gear casing on the driving 
axle is also provided with a strap brake, as shown in 
Figs. 1 and 4. In descending gradients, the engine is 
reversed, and made to compress air, suitable means being 
provided for regulating the pressure of air thus attained. 

The arrangement of the axle boxes will be understood 
on reference to Figs. 2, 3, 4, and 5, from which it will be 
seen that the hornplates for each axle are connected by 
transverse channel irons so as to form a kind of bogie 
truck which is capable of swivelling under the frame 
proper of the engine. The three trucks are coupled by 
pins as shown in Figs. 1 and 3, and the leading and 
trailing trucks are moreover connected by long links to 
transverse beams at the front and hind end of the engine 
respectively, the centres of these beams forming the 
points of attachment for the drawbars. The springs are 
arranged as shown in Figs. 2, 4, and 5, and altogether 
an exceptionally flexible wheel base is obtained capable 
of adapting itself in every way to curves and inequalities 
of the road. The diameter of the wheels is 2 ft, 9}in., 
and the length of wheel base 6 ft. 63in. The gauge of 
the line is 4 ft. 8 in. 

The boiler is of the locomotive type, the special fea- 
tures in its construction being clearly shown in Figs. 
i and 4. The boiler contains 72 tubes and affords 
263.7 square feet of heating surface, while the grate 
surface is 4.3 square feet. The boiler has a large 
barrel in proportion to the firebox, there being thus 
provision for a considerable range of water level on 
gradients. The boiler is worked at a pressure of 
12 atmospheres (1754 ibs. per square inch), and the steam 
is taken through a separator in the dome to an external 
regulator as shown in Fig. 1. 

The engine has three cylinders, placed vertically, as 
shown in Figs. 1 and 6. The cylinders are 7.08 in. in 
diameter by 11.81 in. stroke, and the distribution of the 
steam is effected by a valve gear similar to Mr. Joy’s, 
this gear being one of those designed by Mr. Charles 
Brown, and referred to by him in his letter published in 
our number of October 1 last, page 271. It will be 
noticed that in the engine now illustrated one of the 
valve gear connexions is utilised for working the pump. 
The feed water is carried in a pair of si’e tanks as 
shown, and each tank is provided with a small surface 
condenser, arranged as shown in Fig. 2. The condensing 
arrangement is, however, only used for dealing with 
the exhaust on a portion of the distance run, it being 
difficult to condense on the heavy inclines, on account 
of the blast being required to maintain steam. Tho 
blast pipe is arranged on the plan of Herr Pohlmeyer, 
the exhaust steam first entering a chamber which 
surrounds the base of the chimney, and then escaping 
through an annular opening close to the inner circum- 
ference of the chimney. We subjoin a detail view which 
will make the arrangement clear. This form of blast 
pipe, we understand, is found to produce a good 
draught, while it causes scarcely any noise. 























The engine we have been describing has been found to 
perform its work in a most satisfactory manner, so much 
so that the Barcelona Tramway Company have ordered 
four more of the same type. These Mr. Brown has now 
in hand, and we believe that they will be marked by 
several improvements of which we hope hereafter to be 
able to lay particulars before our readers. As a type of 
locomotive adapted for performing exceptionally difficult 
work these engines are of very special interest, and great 
credit is due to Mr. Brown both for the ingenuity of his 
designs and for the boldness with which he has departed 
from established types. 


A NEW IRON BRIDGE-BUILDING WORKS. 

THERE has recently been erected at Motherwell, which 
is now a most important centre of the iron, steel, and 
coal-mining industries of the Middle Ward of Lanark- 
shire, a large and very completely equipped establish- 
ment for carrying on the construction of iron girders 
and bridgework upon an extensive scale’ It occupiés 
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a large area of spare ground connected with the iron- 
foundry business which has been successfully conducted 
by Messrs. James Goodwin and Co. over a period of 
nearly twenty years. So far as its situation is con- 
cerned it would be impossible to conceive it to be more 
convenient, the railway facilities being most admirable, 
while the district immediately surrounding Messrs. 
Goodwin’s establishment is almost swarming with works 
in which malleable iron is manufactured most extensively 
and in all its varied forms. 

The new additions to the works of Messrs. Goodwin 
and Co. consist chiefly of two large shops, one of them 
the girder shop, and the other being the erecting shop. 
The former is an |_-shaped structure, measuring 150 ft. 
by 50 ft. Itis occupied by multiple and radial drilling 
machines, a plate-planing machine, 24 ft. in length, 
punching and shearing machines, plate rolls, bar- 
straightener, together with plate-heating furnace, 
hydraulic rivetting plant, accumulator, &c., all of the 
best and most modern design. The other shop, which 
measures about 350 ft. in length by 50 ft. in breadth, 
has been designed and completely fitted out for laying 
off and erecting bridgework. Amongst the fittings there 
isan overhead travelling crane driven by an endless rope, 
together with radial hoists and tackle, all very conve- 
niently placed for facilitating the handling of material, 
both in great and small masses. Along the back wall 
of the erecting shop there are disposed a range of smiths’ 
fires, with steam hammer, blower, light cranes, &c., all 
conveniently placed. 

In making the new additions to their works, Messrs. 
Goodwin and Co. have proceeded on the principle of 
having the best talent and plant procurable for turning 
out good work; and having now got over the difficulties 
and delays incidental to a new business they are prepared 
to enter vigorously into the field marked out for them- 
selves. They have already secured a considerable 
amount of bridgework, including the ironwork required 
for the Caledonian Railway Extension from Blantyre to 
East Kilbride, in which there will be a viaduct of 
eleven spans and other smaller bridges. 

The original foundry buildings of the firm embrace a 
chair shop and a general foundry, In the former there 
are cast railway chairs on a very large scale, and the 
appliances are of such a character that by Messrs. Good- 
win’s system of manufacture it is possible to turn out 50 
tons. of finished goods per day without any difficulty. 
The general foundry is fitted with steam cranes and other 
appliances for the production of general castings, aud 
has a manufacturing capacity of 20 tons per day. A 
large extension has just been made to the foregoing, for 
carrying on heavy loam and drysand work. This por- 
tion of the foundry is fitted with two 20-ton steam cranes 
and all the other necessary plant. It has already been 
largely used in the manufacture of ingot moulds, which 
Messrs. Goodwin and Co. intend to make a specialty of 
their foundry business. These ingot moulds are cast 
wholly of hematite pig iron of the best brands, and are 
used by the steel manufacturers for casting steel ingots. 
We need scarcely state to our readers that great care is 
required in the production of these moulds. It is spe- 
cially worthy of notice that in their new foundry Messrs. 
Goodwin and_Co.recently cast a large anvil block, weigh- 
ing about 48 tons, to the order of Messrs. W. and I. Beard- 
more, Parkhead Forge and Steel Works, Glasgow. This 
is said to be the heaviest casting ever removed from the 
Motherwell district. 

Though not so extensive as the other portions of 
the works, the engineering department and offices have 
also been rebuilt and extended. In this block of build- 
ings there are comprised fitting and turning shops, stores, 
drawing and general offices, with pattern shop and tem- 
plate loft above, all fitted up to suit their various require 
ments. The Motherwell establishment of Messrs.Goodwin 
and Co., is under the charge of Mr. T. G. Binner, works 
manager, and Mr. Alexander Findlay, general manager. 


MANCHESTER STEAM USERS’ 
ASSOCIATION. 
Tue INSPECTION OF ENGINES. 

Art the last ordinary monthly meeting of the Executive 
Committee of this Association, held at the offices, 9, Mount- 
street, Albert-square, Manchester, on Tuesday December 
7th, 1880, the President, Mr. Hugh Mason, M.P., in the 
chair, Mr. Lavington E. Fletcher, chief engineer, presented 
a report, alluding, among other matters, to the periodical 
indication and inspection of engines for the past year. In 
this report a return was given of the consumption of coal 
per indicated horse — per hour of all the engines 
enrolled, the results being arranged not under the names 
of the members, but under their index numbers, which are 
known only by the individual members to whom the 
belong, and not by the general body. This table will 
enable one member to compare the economical results 
attained by his engine with those attained by others. 
Also this table gives the consumption of oil and tallow, 
as well as a description of the boilers and engines 
employed, in addition to the machinery driven, which it 
is thought will prove valuable for reference. An analysis 
of this table shows that the average consumption of coal 
per indicated horse power per hour was 3.66]b. in com- 
pound condensing engines, and 5.88lb. in single cylinder 
condensing engines, so that the average consumption of 
fuel inthe compound condensing pee aw underinspection was 
62 per cent. of that of the single cylinder condensing engines. 
The most economical results attained in four engines on 














the compound system, and in four engines on the single 
— system, were as follows : On the compound system 
the results were: In the first case, boiler pressure at time 
of indication 73 lb. on the inch, coal consumption 2.1 1b. per 
indicated horse power per hour. In the second case, boiler 
pressure 81 lb. coal consumption 2.35lb. In the third case, 
pressure 61 lb., coal 2.421b. In the fourth case, pressure 
78 lb., coal 2.6 lb. On the single cylinder system the results 
were : In the first case, boiler pressure at time of indica- 
tion 43 lb. on the inch, coal consumption 3.24 lb. per indi- 
cated horse ape per hour. In the second case boiler 
pressure 72.5lb., coal consumption 3.69lb. In the third 
case, pressure 591b., coal 3.85lb. In the fourth case, 
pressure 35lb., coal 4.11]b. The results reduced to a 
mean for more ready comparison work out as follows: 
Compound condensing engines, boiler pressure at time 
of indication 731b., coal per indicated horse power per 
hour 2.37lb. Single cylinder condensing engines, boiler 
pressure at time of indication 52 1b., coal per indicated 
horse power per hour 3.721b. Consumption of coal in the 
four compound condensing engines 63.7 per cent. of that in 
the four single cylinder condensing engines. 


In the total number of compound condensing engines | fj 


under inspection the average initial pressure above the 
atmosphere was 55.821b., and the average mean pressure 
on piston 19.81b., while the average vacuum in cylinder at 
end of stroke was 11.21b. In the single cylinder condensing 
engines the respective pressures were 26.231b., 17.18 lb., 
and 10.73 lb. 

Turning to the temperature of the condensing water and 
degree of vacuum attained in all the engines indicated, the 
report stated that the average temperature of the injection 
was 60.89 deg., ejection 95.72 deg., giving a rise of 
34.83 deg., while the average vacuum was 9.87 lb. at 
the beginning of the stroke, and 11.04 1b. at the end of the 
stroke, giving a mean of 10.45lb. The highest vacuum 
attained in any one case was 12.77 lb. 

In 34 engines in which the temperature in the hotwell 
was not less than 100 deg., the average vacuum was 
10.28 lb. at the beginning of the stroke, and 11.48 lb. at the 
end of the stroke, giving a mean of 10.88 lb. 

The report recommended that taps should be fixed 
to the condensers to allow of an indicator being applied so 
as to check the accuracy of the vacuum gauges. In the 
twenty engines to which such taps have been fixed, the loss 
between the vacuum in cylinder at mid-stroke and the 
vacuum in the condenser was 1.09 Ib. 

The average mean pressure on the piston of all the 
engines indicated was 18.89 lb., so that aloss in the vacuum 
of 2lb. would reduce the average power of all the engines 
under indication by a little more than 10 per cent. Where 
the degree of. expansion is considerable, the reduction in 
power that would result from a similar loss of vacuum 
would be greater still. A full-sized front of a Lancashire 
boiler 7ft. in diameter in the shell, and 2 ft. 9in. in the 
furnace tubes, equipped with fittings complete, has been set 
up in the museum of the Association. This is now open to 
the inspection of the members, and an examination would 
be found useful as a guide either in laying down new boilers 
or in remodelling the equipment of old ones. 








THE ERECTION OF IRON BRIDGES. 

At the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 7th of December, Mr. W. H. Barlow, 
F.R.S., President, in the chair, the paper read was on 
‘* The different Modes of Erecting Iron Bridges,’’ by Mr. 
Theophilus Seyrig, M. Inst. C.E., of Paris. The various 
modes were ranged by the author in four classes: 1. 
Erection upon staging. 2. Erection by lifting bodily. 3. 
Erection by rolling over. 4. Erection by building out. 

1. In erection upon staging, the timber piles or standards 
were either spaced in rows at equal distances apart, or 
clustered together, leaving wider spaces between the 
clusters. The use of standards equally spaced was illus- 
trated by descriptions of the timber stagings employed in 
the erection of the railway bridges over the Theiss, at 
Allgyé in Hungary, with 328 ft. span; over the Erdre, at 
Nantes in Brittany, with 321 ft. span ; and over the Thaya, 
at Znaim in Moravia. As examples of clustered standards, 
the timber stagings were described of the Pont du Carrousel, 
Paris, with 157 ft. spans; Bordeaux Bridge with 253 ft. 
spans; the railway bridge over the Lek, at Kuilenburg in 
Holland, with 492 ft. span; and Bommel Bridge over the 
Waal, with 393ft. spans. A light iron platform suspende 
from chains was employed for erecting the El Kantara ridge 
in Algeria, at a height of 393 ft., with 184 ft. span. Lig t 
iron lattice girders, supported on clusters of timber piles, 
were used for erecting the railway bridge over the River 
Inn, at Kénigswart in Bavaria, with three spans of 227 ft. ; 
but the intermediate piles in the middle span having been 
—_ away by a flood, a temporary wrought-iron frame- 
work, stretching across the entire opening, was erected by 
overhang, its panels advancing from the piers at each side, 
and meeting midway. Erection upon staging involved the 
cost of a temporary structure, the whole of which had to be 
removed after the completion of the manent work. 
In many cases this cost was compensated by rapidity, con- 
venience, safety, and cheapness in the erection of the 
bridge. The danger inoeeel by staging constructed across 
rivers liable to floods and drift was exemplified by disasters to 
the staging at the Hamm railway bridge in Rhenish Prussia, 
crossing the Rhine with 340 ft. spans; by settlement of the 
staging at Kuilenburg Bridge; and by the mishap at 
Kénigswart Bridge. Otherwise staging afforded safety and 
facility for erecting the permanent work, which latter was 
subjected to no undue strain prior to its completion. 
Rapidity of erection upon staging was illustrated by 
examples of bridges put together on the American system 
of pin connexion, without rivetting. 

2. Erection by lifting bodily its origin at the Bri- 
tannia Bridge in 1848, the four large tubes of 470 ft. in 
length being constructed on shore, and floated upon pon- 


toons into position between the piers. The plan was imi- 


tated at the Saltash bridge for the two large spans of 455 ft.; 
and at the railway bridge over the Weser, near Bremen, in 
1867. The railway Bridge at Moerdyk in Holland, having 
fourteen openings of 328 ft., had lately been erected in a 
similar way; by aid of the tide the girders constructed 
upon the bank were floated on pontoons, first to an inter- 
mediate halting place, and thence to the bridge piers. At 
Niagara bridge, spans of 197 ft. and 248 ft. were erected 
upon a floating sta , consisting of a platform carried on 
pontoons. Erection by lifting bodily admitted of large 

irders being constructed conveniently and in a safe situa- 
tion, whence they were afterwards floated ina few hours to 
their intended position ; the difficulties were thus concen- 
trated at the fewest points, and the danger was limited 
within the shortest time. It required, however, the em- 
ployment of a special gang of bargemen ; and involved a 
considerable outlay for pontoons and tugs, which on a ve 
large work was more than recouped, but not on a sm 
number of spans or light girders. 

_3. Erection by rolling over is applied to continuous 
girders extending over two or more spans. It involved the 
principle of planning the work with regard not only to its 
nal purpose, but also to the means whereby it was to be 
carried out. The facility of erection by rolling over led to 
its original adoption for the Sarine railway viaduct at 
Freiburg in Switzerland, where the roadway was constructed 
on the hill, behind one of the abutments, and then by means 
of windlasses was pushed bodily forwards upon rollers 
across the successive openings of 160 ft. between the piers. 
A similar method was carried out for Stadlau Bridge at 
Vienna, crossing 232 ft. spans. At Waldshut Bridge over 
the Rhine in Switzerland, the windlasses were replaced by 
ratchet wheels keyed on the roller spindles, and worked by 
levers, whereby the rollers were transformed into driving 
rollers, and the use of hauling ropes was dispensed with. 
Erection by rolling over presented the advantages that the 
main work of constructing the bridge was carried on in 
safety and convenience upon the bank, the actual rolling 
was attended with but little expense, and the plant 
used could be again me. It was limited, however, 
to continuous girder bridges; the bottom booms of the 
— must be of j-section; and the lattice sides must 

strong enough to withstand considerable compression, 
and prevent the bottom booms from bending dangerously, 
The bottom booms were strained by repeatedly passing over 
the rollers, with changing direction of the strains ; and the 
joints of the lattice bars were liable to be injured thereby. 

or the replacing of existing bridges by new work in a 
very ve way, the new roadway had been erected along- 
side the old one, and had then been rolled into its place 
sideways. On railways in Hungary and Austria a number 
of timber spans, varying from 26 ft. to 210 ft., had thus 
been successfully replaced. A description was given of 
the operations at H Bridge on the Oderberg and 
Kaschau line, where two 82 ft. spans were thus renewed 
with only about four hours interruption of traffic. In the 
renewal of one of the Prater bridges on the Austrian State 
Railway near Vienna, the new bridge of 350 tons weight 
constructed of bowstring girders of 200 ft. span, and 
carrying two lines of way, was rolled into position upon a 
live set of old cannon balls, instead of upon rollers; the 
same device had previously been used in renewing a single- 
line bridge over the Waag, at Tornocz. Rolling had also 
been applied to the temporary timber staging employed for 
the erection of the permanent structure. This method was 
illustrated by the successful erection of Saint Just road 
bridge over the Ardéche, in France, with 152 ft, clear 
openings spanned by arched weenghe- “oes ribs. Another 
example was Regoa Bridge over the Douro, in Portugal, 
with spans of 162 ft. and 263 ft.; here the rolling timber 
stage got so strained in the earlier operations as to require 
the support of intermediate timber piers in crossing the 
later spans. es 

4. Erection by building-out, in which the permanent 
structure was made use of for its own erection, dispensed 
altogether with extraneous appliances, these having been 
successively less and less depended upon in the modes 
of erection previously described; lifting bodily required 
less plant than staging, and building-out still less. El 
Cinca Bridge in Spain, the first by building-out, had 
an arch of 230 ft. span, each half of which was erected as 
a cantilever or wall-bracket projecting from the abut- 
ments until their ends met midway. At the steel bridge 


dj over the Mississippi at St. Louis, with two side archés of 


502 ft. span and a central one of 520 ft., the half arches 
were erected from the masonry piers, proceeding ‘on both 
sides of the pier simultaneously, so that the lateral strains 
should counterbalance one another. The most recent 
example of erection by building-out was the railway 
bridge crossing the Douro, near Oporto, with a crescent- 
shaj arch of 525 ft. span, the height of the extrados 
at the crown being 200 ft. above the water. The abut- 
ments and the iron piers on each bank having been first 
erected, and the continuous roadway girders ing been 
pushed across them far enough to overhang the arch 105 ft. 
at each side, the arch itself was then erected panel by 
panel from the springing, the overhanging panels being 
successively suppo! by wire ropes tying their outer 
extremities to the horizontal girder overhead, where it 
rested on the pier. The principal details connected with 
the erection of this bridge were described at length, as an 
mee 3 work carried to —_— a issue 
under conditions insuring grea » Excepti cases 
apart, iron bridges of all kinds, from arched bridges to 
lattice swing bridges, admitted of being erected without the 
use of auxiliary girders or staging; and under good man- 
agement it seemed likely that such independent modes of 
erection would most frequently prove economical. 

The paper was illustrated by a series of diagrams in 
which colour was used to distinguish the temporary 
staging or other extraneous appliances for the erection of 
the permanent work, while the permanent structure itself 





was coloured blue, 
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TURTON’S BUFFER AND COUPLING. 

Wer give below engravings of an arrangement of com- 
bined central buffer and coupling which has been 
designed and patented by Mr. George Turton, of 4, West- 
minster Chambers. A special feature in this coupling 
arrangement is the provision made for taking up the 
slack and keeping the buffer heads together while the 
vehicles are traversing a curve, this consisting of an extra 
spring D D—named by Mr. Turton the “ slack spring” — 





























Fra. 3. 


which is connected to the hook by side rods C C, as 
shown in the annexed views. The slack spring is 
stronger than the main spring E, and it is brought into 
action by means of the eccentric A on the crossbar B. 
In using this coupling the balls are first raised into the 
position shown in the dotted lines, and after the hook is 
engaged they are allowed todrop, thus partially rotating 
the bar B, and taking up the slack, In some cases the 
crossbar is made with a single ball weight, the cross- 
bar being so arranged that it can be withdrawn together 
with the hook, thus leaving the coupling ready to be 
engaged with another hook which will hook on to a pin 
placed in the front hole shown in Fig. 2. In Fig. 3 the 
couplings are shown in the position they occupy when 
the vehicles are traversing a curve. 

Mr. Turton’s coupling possesses the advantage that it 
will engage with the well-known Norwegian hook coupler, 
while the latter coupler can be readily modified and fitted 
with Mr. Turton’s arrangement for taking up the slack. 
The side bars C C also strengthen the coupler. Mr. 
Turton has fitted his arrangement of coupling to fifteen 
carriages on the Ballycastle Railway, where, we under- 
stand, it is found to answer well, while it is also being 
titted to thirty carriages now being bui!t by the Ashbury 
Carriage Company for the Great Southern Railway of 
India, 


GERMAN STEEL MAKING. 
To tHe Eprror or ENG@Ine «RING 
Str,—Since the meeting of the Iron and Steel Institute 
at Diisseldorf I have been anxiously waiting to see some | 
practical result from their deliberations, but must needs | 
confess that my expectations have been greatly disap- 
pointed, and this feeling, as far as I can ascertain, is 
general No doubt the German ironmasters gave the mem- 
rs a splendid reception, but where are the indications of | 
anything /earnt by visiting the various works? Most, if | 
not all the machinery, &c., used in Germany has been 
copied from plant in this country, plant which has been in 
use for several years. I believe am correct in saying 





that their rail mills are nearly all out of date. 























Their method of tyre making is much more expensive 
than the one carried on in England. : 

In their steel making they are far behind us in output 
of Bessemer, and in Siemens-Martin they are certainly not 
in excess of the production (per furnace) attained in this 
country. Their wire mills are about the same as the 
most modern one at Manchester, which has been working a 
long time. 

A great deal was seen and heard with regard to the 
dephosphorising process, and we were led to expect that an 
important movement would be made generally in that 
direction, though it must be admitted that none of 
the members of the Institute were disposed even to 
hint that the process has approached the point at 
which it will become a commercial success. The 
heary cost involved in new plant suitable for the 
. purpose, and the greatly reduced output {even with 

the special plant) will be great barriers to complete 
success. 

We all know that by the dephosphorising process 
mild steel can be made, but up to the present only a 
very limited success has been attained with regard to 
steels with carbon from .25 per cent. to .5 per cent. 
We are likewise aware that puddling can be done by 
the Danks furnace, but how do the firms stani who 
have tried to make a commercial success of either 
the one or the other? 

Perhaps some of your numerous readers may be a 
little more behind the scenes than myself, and can 
throw a. little light on the subject. 

Unfortunately for England, the result of foreign 
competition will be (in fact is) that our competitors, 
able to meet their own demands, will be patriotic 
enough to keep all their own work in their own 
conntry. I am, yours truly, 

December 6, 1880. W. B. G. 





LOCOMOTIVE FIREBOXES. 
To THE EpIToR OF ENGINEERING. _ 

S1r,—Feeling considerably interested in the dis- 
cussion upon locomotive and other fireboxes with 
water space carried under the grate bars, and some 
uncertainty apparently existing as to the construc- 
tion of the one made at Derby several years ago by 
the Midland Railway Company on the system in- 
vented by the late Mr. William Stubbs, of Lincoln, 
I beg to send you adrawing I made at the time from 
the working drawing of the company, which I had 
lent me; it isan exact copy of the one from which 
the firebox was made, and shows the construction 
very clearly. I saw this box in Lincoln at its trial 
trip some time in 1855, and remember it was con- 
sidered a very good job. I was afterwards told by 
Mr. Stubbs (whose acquaintance I was very pleased 
to retain until his death) that it was found to be 
more economical in coal than any other engine on 
the Midland Railway, a fact accounted for by the 
powerful draught observed in this box, and which 
enabled them to use firebars with much narrower air 
spaces than usual, so making very little ash and 
waste—a favourable feature I had observed in boilers 
made on same principle for steam ploughing and 
portable engines, which latter are still being manu- 
factured and preferred by some customers. 
These fireboxes, although somewhat more expen- 
sive in first cost than those with open bottoms, have 








had the character of remaining sound somewhat 


~_ — 





more regard to the safety of stack yards, and the abandon- 
ment of the slovenly mode of hanging the ash-paus by four 
short chains, giving about an inch of space all round for 
sparks to escape in stormy weather, which was further 
augmented by letting down the pan for draught, there 
being no door provided. 

The system was no doubt a good one for portables 
worked at moderate pressures, though more costly to the 
makers than the usual type, and there is no doubt but 
Mr. Webb has good reasons for adopting it in his improved 
form, but I think with clean water now us pro- 
vided for railway locomotives, the mud collecting space 
underneath is hardly worth the extra cost, and new tube- 

lates are quite as easily put into open boxes as closed ones, 
but the worst thing about it is the great unbalanced strain 
put upon the broad flat plate at bottom with the high 
pressures now carried in locomotive boilers. 
I am, yours truly, 
Rosert Brown, 
Formerly for many years Foreman and Draughts- 
man to Messrs Robey and Co. 
November 4, 1880. 








JAPANESE SANITATION. 
To THE EDITOR OF ENGINEERING. 

Srr,—At the end of your article on ‘‘ Japanese Sanita- 
tion,’’ published the 26th ult., I notice it is stated that 
cremation is universal. This, I venture to think, has been 
inserted by inadvertence, as it is very far from being the 
fact. Ihave been present at many Japanese burials of 
unburnt corpses, and have also visited the cremation 
houses. There are only five places in the outskirts of 
Tokio (Eddo), and at one of them the man in charge told 
me he only burnt from 30 to 40 per month during summer 
and autumn, and during winter no more than17 or 18. I 
do not think, therefore, that so much as 10 per cent. of the 
dead are burnt. If my Japanese informant was right, it is 
only Buddhists that patronise the cremation houses, and 
only a small portion of them even do so. The Shintoists 
are buried in the usual way. There is no compulsion one 
way or the other by the law, except in cases of cholera or 
other bad infectious disease. In exceptionally bad cholera 
seasons the percentage of deaths dealt with in this way 
may perhaps rise above ten, but it was in the middle of a 
bad cholera season that I visited one of the cremating 
places, and my notes refer to that period. I believe that 
the process is much oftener resorted to for the sake of 
cheapness than for any other reason. It is carried out in 
a barbarous and disgusting fashion, and is very badly, or 
rather not at all, regulated by the police, the only 
authorisation required being a certificate from the priest 
of the temple where the burial service was performed. 
One very bad rule is that the fee for cremating is not paid 
if the body is fonnd by the workmen to have been sent 
before life is extinct. As the relatives very commonly 
leave the tub containing the body to the workmen and go 
home before the operation is begun, this rule very fre- 
quently led to the murder of unfortunates who had been 
bundled off in too great a hurry. This especially often 
happens, or happened—I don’t know whether the super- 
vision is stricter now—in cholera times. 

It may be interesting to note that human corpses seem 
to be so combustible that in Japan the firewood used for 
each body costs no more than 5d., according to my caleu- 
lation. The cremation thus costs so little that the fee 
charged, if it is stipulated that the coffin is to be burnt, 
is actually double what it is if this stipulation is not made. 
This although the coffin is no more than a cylindrical box 
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longer, which I attribute to the excellent mud collector théy 
provide under the fire, and as we always fitted them with 
a good blow-cock underneath, they were easily kept clean, 
bat renewals were more costly, and if great care was not 
taken in cutting out the old firebox, the boiler front was 
liable to be damaged. 

However, their introduction led other makers to pay 
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of # in. deal, 21 in. or 22 in. in diameter, and 22 in. or 23 in. 
long. If this is to be burnt, the fee is 6s. ; if not, 3s., a 
few extra pence being charged for an urn in which to 
carry away some of the ashes and bones in memoriam. 
Corpses of healthy people burn, I was told, more easily 
than diseased bodies. Yours truly, 

Roxpert H. Smiru. 


December 6, 1880. 
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THE EXPLOSION OF A TRACTION ENGINE BOILER 


CORROSION OF BOILERS. 
To THE EDITOR OF ENGINEERING. 

S1z,—As one who takes an interest in the above, might 
I ask through your valuable paper, whether Messrs. Weir 
or Messrs. Candlish and Norris would kindly publish any 
results of practice or experiment where air was found to 
tend to corrosion of boilers. 

I can assure them that such results would be highly 
appreciated by the great majority of marine engineers, and 
might be the means of enabling them to lessen corrosion 
in cases where it is found to exist. 

Permit me to mention that it is generally allowed by 
engineers that water boiled over and over again, as is the 
case where a surface condenser is fitted, is free of air. 
Further, a film of mineral oil on the surface of the water 
in boilers has been beneficial in allaying priming in many 
boilers ; it also causes the steam generated in the boiler to 
be of a greasy nature, and therefore a better lubricator of 
the internal portions of engines, and it seems to me that 
this most useful result would be done away with by Messrs. 
Candlish and Norris’s patent, as it is proposed to draw all 
oil off the feed water before it enters the boiler; besides 
mineral oil has never been found detrimental to boilers, 
and I can’t see that a little air in the water would do any 
harm, where there is a slight scale on the boilers, in fact, 
by diminishing the quantity of air we increase the boiling 
point of the water, owing to the water becoming more 
dense, and thereby heating the plates to a greater degree 
of heat, and so making them weaker. Hoping I have not 
trespassed on your space, 

Iam, &c., 
WIxLuiAM McCarreE, 


Engineer H.M.S Tyne. 
Chatham, December 6, 1880. 





THE DISPOSAL OF SEWAGE. 
To THE EDITOR OF ENGINEERING. 

S1rz,—I trust you will allow me to remind you that the 
Native Guano Company is not, as stated in your leader of 
last week, the only sewage company which now survives— 
Scott’s Sewage Company, under the en ery of His 
Grace the Duke of Sutherland, has also, without the aid of 
the Stock Exchange, maintained its vitality. It also was 
compelled to “‘ take a town,” which is a sewage company’s 
idiom for expending its money, to prove the value of its 
processes. Unlike Aylesbury, however, the town of 
Burnle: (population 50,000), where the cement process of 
General Scott is being carried out, pays a sufficient royalt; 
to cover the cost of the treatment, arid the subsidy of 1100/. 
per annum (6d. per head of the contributory — 
paid by the town, together with the sale of the cement, 
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covers the whole annual outlay. By no other process have 
equally favourable results been obtained. 

But the operations of Scott’s Sewage Company are not 
confined to the treatment of the sewage of a single town 
undertaken by themselves, and unlike the experiences of 
the A BC Company, the former company has found the 
authorities of towns willing to carry out the necessary 
works, and to treat their sewage themselves, in atcordance 
with Scott’s patents. Thus the Corporation of Blackburn 
have agreed to deal by one} of ourj processes, the pail- 
carried sewage of the town, and to pay to Scott’s Sewage 
Company a royalty based upon the value of the produce. 

To quote another instance, the cement process of General 
Scott is being successfully introduced for the treatment of 
the sewage of Rio de Janeiro by the engineers Messrs. 
Gotto and Beesley. 

With reference to the cement made at Burnley I have 
much pleasure in stating that the orders now considerably 
ex the supply. 

am, Sir, your obedient servant, 
JamMeEs RICHARDS, Secretary. 

Royal Albert Hall, South Kensington, 8.W., 

December 8, 1 





PATENTS. 
To THE EpIToR oF ENGINEERING. 

S1r,—I am very glad to see that the suggestion of Mr. 
Tweddell to form a committee to petition Parliament for 
improvements in the Patent Commissioners’ Journal has 
elicited nes from so many various sources. I feel 
sure that those who have discussed the matter, both in your 
columns and elsewhere, will feel the small comparative 
importance of their few various shades of difference of 
opinion, on what may be called “ side issues,’’ and all will 
a to act in strong and hearty support of the committee 
when formed. 

I hope the time has now arrived when Mr. Tweddell will 
see that the discussion is followed by prompt and energetic 
action, and all seem fully a that no better man can be 
asked to take the initiative in forming a committee. 

I feel that the fact of my being so far away from London, 
the natural centre of national united action, renders me 
unable to give as much assistance as I should like to give, 
in time and work, and it was this feeling which made me at 
first offer the only substitute I could, and in accordance 
with that offer I now enclose 5/. as a contribution to the 
necessary expenses of the action which I feel sure will now 
be taken, and I know that many others who cannot give 
the necessary time, thought, and work, will be glad to 
send you subscriptions to the fund to help to make the 
petition one properly worthy of the importance of the sub- 
ject, and if it should eventually appear that more money is 
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wanted!I shall be glad ‘‘ to repeat the dose’ when ‘‘ the 
doctors’’ think it is required, as a further ‘‘ tonic.’’ 
Yours truly, 
ARTHUR Pagzr. 
Loughborough, December 14, 1880. 





To THE EpIToR OF ENGINEERING. 

Srr,—I have taken steps to carry out the necessary 
arrangements as to preparing a petition to Parliament in 
reference to obtaining increased facilities and more infor- 
mation in the Patent Office publications. I think that we 
should confine ourselves to this at present—more especially 
as I observe that the Society of Arts has taken action on 
the general question of patent law reforms. I myself 
am not prepared, nor am I qualified to take up the whole 
subject of patent law amendment, and as I differ in toto 
from the views of many oi your correspondents, believing, 
as I do, that cheap patents are a delusion and a snare, I 
think it will be admitted I would be-the wrong man for 
their purpose. 

I will communicate through your columas when I am in 
a position to give further information, and I hope then to 
be able to avail myself of the valuable assistance of your 
other correspondents, and by their aid carry the matter 
through successfully. Some good seems to have been done 
already in a letter I have received from a patent agent of 
great experience, he says : 

‘* The agitation has, I believe, already done good, as we 
now have ‘ Notice to Proceed’ in both journals, and to-day 
(December 8) they commence to advertise grants of Pro- 
visional Protection twice a week.”’ 

However, as I said in my first letter to you, and I have 
since been confirmed in my views by many others—it is 
very unfair that scientific journals should be called upon to 
do work which should be done by a Government depart- 
ment, and for doing which they have ample funds, con- 
tributed by the class most interested, viz., the patentees 


themselves. 
Yours faithfully, 
Raupex H, TWEDDELL. 
14, Delahay-street, Westminster. 
December 14, 1880 





To THE EDITOR of ENGINEERING, 

Srr,—As one of those interested in the action of the 
patent laws in this country I am exceedingly glad to see 
that you have not only taken up the matter yourself but 
have opened your columns to discussions on the subject. 

The American patent law may not be the best possible, 
but it gives some security to inventors at less cost than the 


caveat emptor system here ; it encourages invention instead 
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of discouraging it, and enables poor men to get some return 
for their labour when it is valuable. 

If we are to pay high fees for protection let us, at any 
rate, be protected ; let it be possible at a reasonable cost 
to find out what patents have already been taken out on 
the subject in which we are interested, and to have the 
opinion of an expert on the value of the protection we 
pro to secure when it is obtained. 

e law of patent right was surely intended to enrich 
the country commercially and not as a system of taxation, 
yet its pene is so expensive and cumbersome thst, 
while it brings money into the Patent Office, it distinctly 
discourages would-be patentees, pigeon of the poorer 
class, who have generally to sell a very large portion of 
their right before they can afford to take ont a patent or 
get it used. 

I am, Sir, your obedient servant, 
REGINALD E. MIDDLETON. 





To THE EpITOR OF ENGINEERING. 

S1z,—A general improvement in trade in Great Britain 
does not now precede a general improvement in trade in 
the United States, but follows thereon. It is well within 
the memory of all that this time last year our manufac- 
turers were getting com tively busy after those of the 
United States had first felt a great increase in demand, and 
that for many weeks previously the nation had been 
anxiously hoping for and expecting a general improvement 
in trade use they saw that the United States had already 
ages an improvement. 

t will at once be admitted as a fact beyond dispute that 
invention is the great source of the wealth and prosperity 
of a nation, and where inventors are the most favourably 
treated they will be the most numerous, not only in con- 
sequence of the development of the inventive powers of the 
nation itself, but also of the attraction of inventors from 
many other countries. This, to a great extent, accounts 
for the emigration from this country of as many as 9000 
skilled artisans in one year (besides a host of miners) to the 
United States, a oute speaking the same language as these 
emigrants, and specially welcoming all skilled labour from 
Great Britain. r. Grierson in the paper he recently read 
before the Society of Engineers, did not state that these men 
leave us to become American citizens solely because they 
can save 1681. on the cost of every patent they wish to take 
out, but he rightly pointed out that this saving is a power- 
ful incentive to the mechanic inventor, and it is to be 
remembered that for this difference of 1681. between the 
patent stamp duties of the two countries, a mechanic can 
easily take Ris family across the Atlantic and start in his 
new life. Numbers of these emigrants have no families to 
hinder their movements. If, on the whole, the United 
States were not considered (rightly or wrongly) by our 
working population to be more prosperous than Great 
Britain, there would be no such emigration. There is 
nothing like such an outflow from the British Isles to any 
of the colonies ; in fact, the annual emigration from this 
country to the United States surpasses that to all our 
colonies and to other countries put together. If these men 
were not thoroughly convinced that their chance of pros- 
perity as American citizens were much in excess of that of 
their prosperity here, they would never have broken up 
their homes and have emigrated. These remarks are 
made with special reference to the emigration of skilled 
labour only, quite apart from the large continuous outflow 
of unskilled labour. 

Mr. Grierson maintains that in the multitude of their 
patents the United States have found wealth, and what is 
more to the point, the universal opinion of Americans is to 
the same effect as is indisputably shown by the annual 
official reports of the American Patent Commissioner, and 
by the numerous engineering papers of the United States. 
Although the universality of this opinion cannot be held 
to prove its soundness, it is presumptious to hastily condemn 
as simple unadulterated nonsense the Americans’ belief in 
the secret of their success. The specialty of American 
invention is labour-saving tools, which are also the specialty 
of mechanic inventors, and which enable American manu- 
facturers to produce in the most economical manner the 
necessities and luxuries of all nations. Among these may 
be mentioned clocks, watches, sewing and similar machines, 
locks, organs, pianos, stoves, agricultural implements, and 
workshop appliances of every description. All labour- 
saving tools bring wealth to the national coffer, and while 
the United States are celebrated for the invention and pro- 
duction of such toola, Great Britain is notorious for her 
deficiency in them. Why is this? It is because their 
inventor in the States has the result of his labour secured 
to him for a long term by a cheap patent which has passed 
an official examination for novelty; he is thus placed in a 
satisfactory position to make advantageous arrangements 
with his employer or with any other on; whereas here 
he has to pay within six months 25/. in stamp duties to 
secure his Property for three years only, with the prospect 
of another duty of 501. at the end of that term. Experi- 
ence proves that this position is not sufficiently advantageous 
to induce him to develop his invention. here. 

The protective system of the United States is chiefly an 
affair of internal policy, and cannot account for the power 
of America to undersell us in our own markets. 

In the United States the patent agent’s charges form the 
major portion of the cost of obtaining a patent, while 
here they amount to only a small portion of the cost, 
although his charges on the whole are rather less 
there than here (as was pointed out by a well-known 

tent agent, W. Thompson, ina recent letter to The 


Ungineer), the result being that a patent for fourteen 
ears costs the inventor ten times as much as a patent 
or seventeen years costs the American. A reduction, there- 
fore, in the patent stamp duties would greatly assist the 
poor inventor. It is obvious that the expense of getting 
an invention adopted is entirely another matter, and is 
probably not very different here from what it is in the 





United States. Allowing for this expense very few patents 
produce sufficient in three years to recoup the inventor, and 
thus the majority are unable to pay the 50/. stamp duty 
within that term. An inventor, more frequently than not, is 
unable to get any one to take up his invention within this 
time, not because the invention is of no value, but because 
three years is too short for the purpose ; few inventors are 
capitalists, poverty is their ?— enemy. Many an inventor 
who has managed to pay the 501. duty, finding that his 
invention is unable to recoup his expenses for the first 
seven years within that term, cannot Bo! the 1001. duty. 
It is well known that in the records of the Patent Office are 
to be found many valuable inventions which have failed to 
pay one or other of these duties, and which have thus become 
‘* orphan”’ inventions, and a step in advance has conse- 
quently been lost to the nation. These patents have been 
in too many instances crushed by the exorbitant duties. 

The object of the patent law is to secure to the inventor 
a recompense for his labours, for the benefit of the whole 
country, and therefore by impeding the progress of the 
inventor we n ily impede the progress of the whole 
country. That the nation should obtain the full benefit of 
its inventive powers patents should be granted as cheaply 
as possible. Yours truly, 

AN INVENTOR. 





To THE EpIToR OF ENGINEERING. 

Srr,—I am awfully sorry to trouble you me, and so 
soon. Butas an Englishman and a lover of fair play I 
really must protest against the course adopted by Mr. J 
Angelo Fahie. 

On the 12th of November you inserted a letter from 
Manchester (signed ‘‘ D. H.”’) from which I quote the 
folllowing : “‘ We are told that patent agents are as anxious 
as any section of the community for reform. Perhaps this 
may be the case with some, but asa rule I do not think 
the English agents concern themselves much on the subject. 

‘*T can quite believe your correspondent, Mr. Fahie, and 
his colleagues in Dublin and other parts of Ireland, are 
anxious for a change, but I do not think this is a criterion, 
because very few inventors come from Ireland, the number 
of Irish applications for British patents being on the 
average less than a hundred per annum ; so that all those 
gentlemen in different parts of Ireland who act as (inter 
alia) patent agents may well be anxious for what your 
correspondent designates ‘a very much more lucrative 
business.’ 

‘* But many English patent agents have good practices, 
some taking out hundreds of patents every year; and, 
being thus profitably engaged, they for the most part do 
not concern themselves much about reform.” 

**D. H” also spoke of examination as to novelty, and 
said, ‘‘ Now pede cy a strict investigation on this head be 
insisted on, many applications would be rejected, and 
among these most unquestionably would be found a large 
proportion of the so-called inventions coming from that 
unfortunate country whose present terrible internal con- 
dition is so likely (by keeping Parliament otherwise occupied) 
to retard legislation in the real inventor’s interest.” On 
the 19th of November you were good enough to publish a 
letter from me in which I said **As regards Ireland, I 
agree with D. H.”’ 

On the same day a letter also appeared from Mr. Fahie, 
in which, alluding to ‘‘D. H.’s’’ letter, he regretted the 
introduction of political considerations, and said ‘‘ As your 
correspondent has not given his name, I do not think it 
wise to say further than that he must be dull in having 
failed to see Mr. Field’s able letter, advocating more 
strongly than I could the opinions which I advanced.”’ 
Mr. Fahie concluded in the as words; ‘‘ If your 
correspondent will favour me with his real name and 
address, I will satisfy bim he is in error as to his opinion 
respecting ‘inventions coming from that unfortunate 
country whose present terrible condition is so likely to 
retard legislation in the real inventor’s interest.’ ’’ 

On November 26, “‘ D. H.’s’’ reply appeared, in which 
he declined compliance with what he termed Mr. Fahie’s 
disinterested s tion, and said, ‘‘In conclusion, allow 
me to say I myself treated the matter — on its merits, 
and have neither time nor inclination to take further part 
in the correspondence.”’ 

The same number of your valuable paper contained a 
letter signed ‘“‘An Old Patentee,’’ protesting against the 
conclusions as to provincial patent agents drawn in my 
letter which appeared in your issue of November 19. On 
December 3 another letter appeared, signed ‘‘ A Patentee,”’ 
also dissenting from me on the same subject. 

Last Friday, ‘‘ D. H.”’ having retired from the discus- 
sion, Mr. Fahie reappeared, and, to my extreme surprise, 
had the temerity to commence his letter as follows : 

“ Referring to ‘D. H.’s’ letter in a recent issue, in 
which the writer sets forth certain erroneous statements, 
and when challenged calmly retreats, on the plea that he 
has ‘neither time nor inclination to take further part in 
the above penn = prvner od I would respectfully com- 
mend to his careful consideration the letters appearing in 

our two last issues signed ‘An Old Patentee’ and ‘A 

‘atentee’ respectively. It is a pity ‘D. H.’ ventured to 
make statements which he was wholly unwilling to discuss 
or to have confuted.” 

Now, Sir, I imagine most people will agree with me 
that it was Mr. Fahie who, “ when challenged, calmly 
retreated,’’ inasmuch as the asking ‘‘ D. H.’’ for his name 
and address, so far from being any answer to his state- 
ments, practically amounted to a withdrawal of the discus- 
sion from your columns, otherwise, what on earth could 
** D. H.’s” name and address have to do with the matter? 
However, as Mr Fahie, in common no doubt with many 
of your readers, seems to regret that in a matter of so 
much interest the truth does not appear to have been 
elucidated, and as I took, and still hold, the same view as 
expressed by ‘‘ D. H.,”” I have great pleasure in submitting 
the questions or propositions given below, for Mr. Fahie’s 





solution, in the hope that he will deal with them in such 
plain and straightforward manner as cannot fail to bring 
out actual facts. 

_1. During the whole term of Mr. Fahie’s lengthy expe- 
rience as a patent opeh, taking any half-dozen consecutive 
years (to be named by him), to what extent did the average 
number of English patents taken out by inventors resident 
in Ireland exceed the limit named by “‘ D. H.,’’ viz., one 
hundred per annum; or has the average during such a 
term ever even reached that number ; and if so, when ? 

2. Will Mr. Fahie name a Dublin patent agent who, 
during his long experience, has, in any half-dozen conse- 
cutive years, taken out for his clients on an average as 
many as twenty English patents per annum? 

3. Will Mr. Fahie name a patent agent in Ireland who, 
during his experience, has in any six consecutive years 
taken out altogether, that is, for his English and Irish 
clients (not, however, including clients of any London 
— employed to file the Irish agents’ papers, and whose 
office may have been by arrangement used as a London 
address) on an average more than twenty-five English 
patents per annum, or even so many? 

4. Will Mr. Fahie indicate, by numbers and dates, half 
a dozen English patents for really important Irish inven- 
tions taken out by him in any one year during the whole of 
his long experience as a patent agent? 

In my last proposition I purposely confine myself to 

tents taken out by Mr. Fahie himself, because with such 

e is of course familiar, whereas it might seem unreasonable 
to put the matter in such a way as would involve investiga- 
tion by him of patents taken out through other patent 
agents. 

I have many more pertinent questions, which however I 
must reserve, since I have already I fear trespassed unduly 
upon your valuable space. 

Iam, &ec., 


‘ ‘ ANTI-HUMBUG. 

P.S.—One point raised in Mr. Fahie’s last letter is of 
such vast importance to patentees, that I crave leave to 
refer to it. He says, ‘‘ It would also be advisable to have 
the point decisively settled as to who is the legal patentee 
of a similar invention, the applicant who obtains his seal 
first, or he who filed his petition first ?”’ Now if he will look 
up the reports of patent law cases (I cannot give him the 
exact reference from memory) he will find it was years ago 
decided by the Court of Exchequer that under the 15 and 
16 Victoria, where a patentee I will call B (the later of 
two petitioners) got his patent sealed before an earlier 
applicant, A, each patent being. as is most usual, dated as 
of the day of application; the patents took effect as upon 
the days upon which they were applied for respectively, 
therefore acts done by virtue of B’s patent were infringe- 
ments of A’s patent. 





To THE EDITOR OF ENGINEERING. 

Sr1r,—I earnestly hope the present correspondence will 
have some practical result. But inventors are a very small 
and scattered body, so that united action is not easy. In 
case of a petition to the Commissioners being decided upon, 
I would suggest the following additional alterations as 
desirable : 

1, That in all cases receipts should be given for money 
and documents. 

2. That one or more of the clerks in the Patent Office 
— =e to hear een. 

b a stamping press with all the required stam 
should be kept at the Patent Office. oo - 

4. That the several certificates now handed to the appli- 
cant some days after documents are left and fees paid 
should be sent to the patentee by post. 

Your obedient servant, 
W. H. Norrucorr. 

Hatcham Iron Works, Pomeroy-street, New Cross-road, 

London, December 15, 1880, 


ELECTRIC LIGHTING IN THE CITY AND 
AT GLASGOW. 
To THE EDITOR oF ENGINEERING. 

Sir,— The wonderful statements which have lately 
appeared in your correspondents’ letters are very confusing, 
and it has just occurred to me that one party may be 
talking of the nominal ponee of his light, while another is 
speaking of actual candle power. 

If the Brush and Crompton repr tatives would be 
careful to state by what standard their lights were measured, 
it would enable outsiders (with money to invest), who do 
not understand the subject at all, to come to some conclu- 











sion. 

Tam told that the Brush people look upon the Glasgow 
trials asa farce, and I see for myself in to-day’s Times’ 
money article that they are getting up a very large com- 
pany ; so that farce or not, it would seem that trials else- 
where have been satisfactory. Such firms as Bass of 
Burton, and Crossley of Halifax, are not easily imposed 
upon, and they have adopted the Brush light I believe. 
‘here was an account in the pa a few days ago of a 
visit which the Duke of Sutherland and other influential 
rsons had paid to Burton-on-Trent, where the electric 
hts show a great economy over the old gas lamps. 
One of your correspondents would ap to hint that a 
good deal of the misunderstanding is due to some of the 
competitors stating things honestly. Is there no way of 
making all the competitors tell the trath, or am I to remain 
yours, great] 

Portsmouth, December 14, 1880. 


ConrrsED ? 





To THE EDITOR OF ENGINEERING. 

S1r,—It was not my wish to trouble your readers furthr 
with any correspondence on the subject of the Glasgow light 
exhibition, but £ ask their indulgence for a few lines in 
reply to the letters which appeared in your last week’s 
issue. 

That from your anonymous correspondent I should pass 
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by, were it not my desire to make it quite understood that 
no hint of any kind was conveyed in my former letter either 
as to incompetency or unfairness on the part of the 
appointed judges. Itis most unjust to them and to myself 
thus to attempt to raise prejudice by introducing untrue 
statements in order to bring about damaging inferences. 
The names of Sir William Thomson, Dr. » and 
Dr. Hopkinson (and so far as I know those of the other 
members of the jury) naturally command the fullest respect, 
but unfortunately for the argument of your scemamenlonh, 
the first-named gentleman had, to the best of my know- 
ledge, taken no part in the testing up to the date of my 
leaving for London, and Dr. Hopkinson had within my 
knowledge left Glasgow for good prior to the date proposed 
for the trial of the Brush machines. 

The letter from Mr. Crompton’s friend, Mr. John Groves, 
is evidently written withont a correct knowledge of the 
facts of the case, and the same excuse would be the only 
one possible for the misleading statements contained in the 
last paragraph of Mr. Crompton’s letter. 

The explanation asked for of the word “ status’ seems 
to me to be scarcely needed, but I regret if my use of the 
term has given rise to erroneous ideas. Mr. Crompton 
cannot advance any claim to a special system of electric 
lighting, although he has done much to perfect the 
Serrin lamp ; but the total number of lamps he has manu- 
factured is insignificant compared with the 3500 sold by 
Mr. Brush over the same period of time with their complete 
equipment of machinery and fittings. Hence their relative 
achievements in the development of electric lighting can 
hardly bear comparison. 

As to Mr. Crompton’s letter, I decline to be drawn into 
any further newspaper controversy with that gentleman, 
who in this matter is the voluntary agressor. I leave it to 
the English public to form their opinion as to the good 
taste of a competitor, on the eve of public trials, publishing 
statements and figures which I denounce as entirely at 
variance with proved facts, and distributing by gift and 
sale, as Mr. Crompton did at Glasgow, such statements in 
the very building in which the tests were to be made. 

The Anglo-American Electric Light Company are well 
content to rest the value of their light upon resalts attained, 
and nothing that can be stated either by Mr. Crompton or 
myself can in the long run materially affect these results. 

I have the honour to be, Sir, your obedient servant, 
Tuos. J. MoNTGOMERY, 
Of the Anglo-American Electric Light Co,, Limited, 

74, Hatton Garden, London, Dec. 15, 1880. 





To THE EDITOR OF ENGINEERING. 

S1r,—Writing as one who takes much interest in all 
matters relative to electric lighting, I would trespass on 

our space with respect to the correspondence in your two 
ast issues on ‘*‘ The Brush System,’’ and what is thought 
of it by interested competitors and others. It would seem 
to me that Mr. Crompton and certain of his canny friends 
north of the Tweed, feel somewhat aggrieved that the com- 
petitive trials which were — in Glasgow never 
came off. I certainly wish they had been carried out, for 
the results would have been just what Mr. Brush claims. 
I speak thus confidently from my own careful observations, 
previous to having any interest whatever in the system. 

In June, 1879, I visited the States on behalf of the 
** Anglo-American Electric — Company’’ for the express 
purpose of looking into, and reporting on, the various 
systems of electric lighting there, seeing among others, 
Edison, Maxim, Arnovx, and Hochaussen, Weston and 
Fuller, Wallace, Farmer, and Brush. My observations 
led me (at that time rather reluctantly, for I was some- 
what prejudiced against Brush) to one conclusion, that he 
alone could and did absolutely substantiate all he claimed, 
and a further proof to my mind of this was the universal 
testimony advanced by all who had adopted the Brush 
system, that they found in practice and from a practicad 
experience, that all he claimed was correct. I met Mr. 
Brush as a stranger, but the frankness and courtesy which 
I received from him, along with the obliging way in which 
he gave me every facility to verify his statements, more 
than satisfied me. But the proof of success is best shown 
by work done ; already more Brush lights have been sold, 
and are thoroughly at practical and commercial work, 
than of all other systems put together, and these during a 
period of only two years. : 

In America the Brush system has gone quietly to work, 
keeping out of newspaper correspondence in order to 
obtain public notoriety in a cheap way, which I am fain to 
believe is somewhat at the bottom of the present corre- 
spondence from Mr. Crompton and his friends. Further, 
I believe that the day is past for the use of single lights 
from single machines, except in special cases, the cost of 
leads alone militating so much against them, as wellas the 
extra attention to a number of generators. From Mr. 
Crompton’s statements, it seems he has not got a light at 
all, but only a regulator, and claiming excellence on that 
account is only a reflex on the merits of the Gramme 
machine. What has been wanted, and what Brush has 
most certainly demonstrated, is the multiplication (not 
division) of the electric light, with a continuous current 
from one centre, and it is in this capacity that we shall see 
the electric light occupying the best sphere of usefulness, 
and though it may appear a premature assertion, the day 
is very near when through such generators and automatic 
regulators as Brush has perf , we shall see large areas 
lighted by such means. : 

I can certainly verify the statement abont the machine 
and apparatus from Glasgow being wanted, for I had the 
order for the same from Messrs. Isaac Holden and Sons, of 
Bradford, for their combing shed, and it has there proved 
so satisfactory that they have since increased their order 
for two more machines, and —— additional lamps. 

I am, Sir, your obedient servant, 
‘ Henry Epmunps, Jun. 

Halifax, December 14, 1880. 


| advance amounting to 


SAMUELSON’S SHEAF BINDER. 
To THE EDITOR OF ENGINEERING. 
S1r,—With reference to the notice on our sheaf-binding 
harvester, which appeared in your issue of December 10, 
page 539, and in which you say, ‘‘ Weare not aware what 
experience has been gained with this machine in the field,”’ 
we beg to explain that we have had the machine at work in 
various parts of England, and our general experience of it 
has been quite satisfactory, whilst it has suggested some 
minor defects in the details which we believe we have 
remedied in the machine as now constracted. Altogether 
it has been as successful as any machine we have ever 
made on its first introduction. 
We are, Sir, yours faithfully, 
SAMUELSON AND Co. 
Britannia Works, Banbury, Oxon, December 14, 1880. 





NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Glasgow Pig-[ron Market.—Last Thursday’s pig-iron 
warrant market was rather firmer in the morning, and an 
advance amounting to 5d. per ton was made, but a weakness 
again set in ; prices closed, however, 2d. per ton over those of 
the previous day. Some transactions took place during the 
forenoon at from 50s. 7d. up to 51s. cash and 51s. 3d. one 
month, and the market closed with buyers at 51s. cash and 
51s. 2d. one month, and sellers asking 1d. per ton higher. In 
the afternoon from 51s. to 50s. 10d. cash, and from 51s. 3d. 
down to 51s. were the quotations, and at the close there 
were buyers at 50s. 104. cash and 5ls. one month, and 
sellers ld. more. The warrant market was again stronger 
on Friday, and a further recovery of 3d. per ton was 
obtained, the closing price being 5d. per ton above the 
lowest, though still 1s. under the previous week’s close. 
Business was done during the forenoon at from 50s. 10;d. 
to 50s. 11d. cash, and from 51s. 1d. to 51s. 2d. one month, 
the close being sellers at 50s. 11d. cashand 51s. 14d. one 
month, and buyers near. In the afternoon from 50s. 114d. 
to 51s. cash, and from 51s. 1d. to 51s. 2d. one month were 
the quotations, and at the close buyers offered 51s. 
cash, and 5Is. 2d. one month, and sellers asked 1d. per 
ton more. Monday’s market was firmer, and a recovery 
of 2d. per ton was secured. Business was done during the 
forenoon at from 50s. 114d. to 51s. cash, and from 51s. 2d. 
to 51s. 3d. one month, and at the close there were buyers 

at 51s. cash and 51s. 3d. one month, and sellers holdin; 

out for 1d. per ton more. In the afternoon prices improve 
from 51s. to 51s. 2d. cash, and from 5ls. 3d. to 51s. 44d. 
one month, and the market closed with sellers at 51s. 24d. 
and 51s. 4}d. cash and one month respectively, and buyers 
near. Yesterday’s market was pretty strong, and a further 
8d. per ton was secured. At the 
as in the forenoon business opened at 51s. 44d. cash 
(24d. of advance), and improved to 51s. 6d., and from 
51s. 6d. to 51s. 9d. one month, the market closing with 
buyers offering 51s. 6d. cash and 51s. 8d. one month, and 
sellers near. The forenoon quotations ranged from 
51s. 73d. to 51s. 10d. cash, and from 51s. 8d. to 52s. one 
month, and at the close of the market there were buyers 
at 51s. 10d. cash and 52s. one month, and sellers near. 
The market was flatter this forenoon, when business 
was done at 5ls. 11d. down to 51s. 8d. cash, also 
at 52s. 1}d. to 51s. 11d. one month, and the market 
closing with sellers at the lowest, and buyers near 
The afternoon market was steady with business done 
at 51s. 8d. cash, also at 51s. 9d. one montli, and sub- 
sequently there were sellers at 51s. 8}d. cash and 51s. 104d. 
one month, and buyers offering 1d. per ton less. ‘The tone 
of the market was rather quiet at the end of last week, 
when there appeared to be a tendency towards a lower range 
of prices; but from the quotations mentioned in reporting 
Monday’s and Tuesdays markets it will be seen that this 
week brought about a change forthe better. There is 
certainly a good home trade doing, and generally it aos 
said that the trade is continuing to expand. Cleveland 
pig iron is going largely into consumption, and Scotch iron 
is reserved in a great measure for storing. Operators of 
the investing class are looking with more favour on iron 
as a safe investment, and a fair amount of business bas of 
late been done by that class of capitalists. Of course, iron 
has to be pushed into store in order to meet their demands. 
As the Continental shipping season is over, special brands 
of pig iron are quieter, and several of them have lately 
been reduced in price by the makers to the extent of 1s. 
per ton. America continues to buy a little almost daily. 
These were transferred from makers’ yards into Messrs. 
Connal and Co.’s warrant stores last week 3105 tons of 
ig iron, increasing the total stock in store to 489,840 tons. 
Past week’s shipments of pig iron amounted to 9049 tons 
as compared with 5584 tons in the corresponding week of 
last year. The number of blast furnaces in operation is 

121, as against 100 a year ago. 


The Relative Cost of Wood and Stone Paving.—At 
yesterday's meeting of the Town Council of Edinburgh the 
Streets and Buildings Committee submitted a report 
recommending that Queensferry-street, which is at present 
laid with wood, be paved with stone. In connexion with 
the report an abstract was circulated amongst the members 
of the council, showing the probable cost of paving and 
maintaining the street with stone and wood respectively. 
The “‘ first cost,’’ including concrete foundation for an area 
of 3000 yards is as follows: Hard granite at 14s. 4d. per 
yard, 21501.; hard whinstone at 9s. 4d. per yard, 14001. ; 
wood (best St. Petersburg) at 14s. 6d. per yard, 21751. ; 
improved wood (Pavement Company’s offer) at 11s. per 
_ 16501. ; and hard beech wood at 18s. per yard, 27001. 

he estimated cost of the maintenance and renewal of the 
several kinds of pavement is, for the first 15 years: Hard 

ite, 621. 10s. ; hard whinstone, 5001.; best St. Peters- 
rg wood, 1125/.; improved wood, 1500/.; and hi 





beech wood, 5001. For the second 15 years, hard granite, 


ard | votes of thanks being 


5811. 5s.; hard whinstone, 14621. 10s.; St. Paar gone | 
wood, 26621. 10s. ; improved wood, 27751. ; and hard beec 
wood, 25621. 10s. The cost per yard per annum of the 
different kinds of paving is: Hard granite, 7id.; hard 
whinstone, 9d. ; St. ae groves wood, ls. Ad. ; improved 
wood 1s. 33d. ; and hard beech wood, 1s. 3}d. In a noite, 
it was stated that the traffic passing over Queensferry- 
street in twelve hours was 2000 vehicles. A good deal of 
discussion took place over the report, but it was eventually 
adopted by 23 votes to 8. In the course of the discussion, 
one of the members, who is a contractor, said that creoso’ 
beech could be laid down in Edinburgh at much the same 
price as granite paving. 


The Wages Question in the Engineering and Ship- 
building Trades.—During the last few weeks there has 
been an almost universal advance in the wages of marine, 
locomotive, and general engineers, boiler-makers, black- 
smiths, and other workers in iron throughout the Glasgow 
and Clyde districts. The demand, on the part of the men, 
in the first instance was an advance of 10 per cent., but 
after a little parleying a compromise was made with the 
men by a number of the leading firms, an advance of 7} per 
cent. being mutually upon. Ina very few cases the 
men had to resort to a strike before the advance was 
granted, but on the whole this change in the rate of wages 
has been effected on a more general scale, in a briefer space 
of time, and with more mutual forbearance than any other 
wages dispute during many years. Both time-workers and 
piece-workers have participated in the benefit. 


Messrs. John Elder and Oo. and the Employers’ Lia- 
bility Act.—An important meeting in connexion with the 
accident fund at Fairfield Shipbuilding Yard was held on 
Monday between Mr. Pearce and the managers of the fund 
—half of whom are chosen by the firm of Messrs. John 
Elder and Co., and half by the workmen. This fund has 
hitherto been maintained from two sources—the men con- 
tributing a certain amount according to the rate of their 
pay, and the firm putting in a sum equal to that con- 
tributed by the men. Mr. Pearce intimated at the meeting 
that in consequence of the Employers’ Liability Act coming 
into force on the lst of January next, it was his intention 
to withdraw hiS* subscription from the fund. He had, he 
stated, made up his mind to join the Employers’ Liability 
Insurance Corporation, with the view of protecting himself 
from any actions that might be brought against him under 
the new law, and he could not contribute both to the 
insurance office and to the accident fund. He expressed 
his regret that this course had been forced upon him by an 
Act of Parliament, the benefits of which were likely to be 
reaped by the lawyers only. At the close of Mr. Pearce’s 
statement various suggestions were made by the members 
of the committee as to steps that might be taken to obviate 
the abandonment of the accident fund, and Mr. Pearce 
promised to assist in this object by allowing the fund to be 
administered as at present. During the past ten years 
Messrs. Elder and Co. have contributed to the fund the 
sum of 50001, and their contributions have of late been at 
the rate of 6001. per annum. 


Mining Institute of Scotland.—The monthly meeting of 
this Institute was held on Thursday evening in the hall of 
the Institute, Hamilton — Mr. Ralph Moore, inspector 
of mines, in the chair. Dr. Irvine, of Glasgow, exhibited 
and explained his — | lamp, which has the peculiar pro- 
perty of emitting a loud sound when an explosive mixture 
of gas and air enters it, and which accordingly detects fire- 
damp in mines. Replying toa vote of thanks, Dr. Irvine 
stated that he had received instructions to forward the 
lamp to the Royal Commission on Accidents in Mines. A 
paper was read from Mr. Robert Calderwood descriptive of 
the ten-yard coal of South Staffordshire. The discussion 
on Mr. Robson’s paper on ‘‘ Propping’’ was then resumed, 
when the President produced statistics based on the exact 
pro rtions of coal worked in the eastern district of Scot- 
and by stoop and room in the solid, by stooping, and by 
long wall, showing that from accidents by falls 26 persons 
were killed and 115 injured, and that one person was 
injured in solid stoop and room for every 90,000 tons of 
coal raised ; ditto in stooping for every 87,000; ditto in 
long-wall for every 73,000, He scarcely thought that a 
different result would be attained without the employment 
of a special class of experienced men to be responsible for 
the propping instead of leaving it to be done by the ordi- 
nary miners. As the result of the discussion it was 
remitted to the council to send deputations to the different 
mining districts in England to ascertain the practice that 
prevails there on this point. 





Tue Socrery oF ENGINERRS. —The twenty-sixth annual 
general meeting of the members of the Society of Engineers 
was held on Monday evening last, the 13th inst., in the 
Society’s Hall, Victoria-street, Westminster. The retiring 
President (Mr. Joseph Bernays) occupied the chair. ‘The 
following gentlemen were balloted for and duly elected 
as the council and officers for the ensuing year, viz.: As 
President, Mr. Charles Horsley; as vice-presidents, Mr. 
J. Church, Mr. F. E. Duckham, and Mr. Arthur Rigg ; 
as ordinary members of council, Mr. S. Cutler, Mr. C. 
Gandon, Mr. Perry F. Nursey, Mr. Thos. Porter, Mr. W. 
+ remy err Mr. R. Berridge, Mr. C. J. Light, and Mr. 
Henry Robinson, the three last-named gentlemen bein 
new members of the council; as honorary secretary an 
treasurer, Mr. Alfred Williams; and as auditor, Mr. W. 
H. Bennett. The President announced that premiums of 
books had been awarded by the Council to Mr. G. M. Ward 
for his paper ‘‘On the Utilisation of Coal Slack in the 
Manufacture of Coke for Smelting,’’ and to Mr. W. Worby 
Beaumont for his paper ‘‘On Stee! as a Stroctural 
Material.”” The proceedings terminated by unanimons 
sed to the President, Council, and 
officers for 1830, which were duly acknowledged by them, 
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will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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BOARD OF TRADE INSPECTIONS. 

Tr is quite clear to ‘‘those who know” that one 
of the consequences of the Tay Bridge catastrophe 
will be a notable increase in the powers delegated 
to the Board of Trade officers respecting the inspec- 
tion of bridges, and the general control which they 
exercise over works carried out by civil engineers. 
At one time the prospect of such a contingency 
would have created a scare throughout the profes- 
sion, but at the present time we think few leading 
engineers look upon the Government Inspectors 
other than as tried colleagues whose experience and 
skill have often enabled them to detect and guard 
against come element of danger which had escaped 
the observation of the engineering staff. Not longer 
than thirty years ago the Institution of Civil 
Engineers, through their present honorary secretary, 
Mr. Charles Manby, protested officially against 
“ the attempt to introduce the system of centralisa- 
tion and of Government supervision, which was 


skill for their own peculiar military duties, but who 
were placed in a false position when they were 
entrusted with the execution and control of civil 
works of which their previous pursuits precluded 
their obtaining a practical knowledge.”* To show 
that times thave changed, and engineers with them, 
it is only necessary to recall the composition of the 
Court of Inquiry on the Tay a accident, where 
the association of Colonel Yolland, R.E., the senior 
inspecting officer of the Board of Trade with Mr. 
W. H. Barlow, F.R.S., the.President of the Institute 
of Civil Engineers, was universally accepted without 
comment as the most proper and fit combination 
which could have beea arranged. 

The growth of the powers of the inspecting 
officers during the past thirty years has been slow 
but uninterrupted. Every now and then an accident 
of a recurring type has suggested the expediency of 
some modification in construction or outing which 
has been embodied in the ‘‘ Memorandum of Impor- 
tant Requirements” issued by the Board of Trade, and 
so brought under the attention of the constructive 
engineer. America is now the only country where 
an unqualified engineer or quack can indulge in his 
vagaries without Government supervision and con- 
trol, and as probably this state of affairs will not 
continue long it may be of interest to our American 
readers to explain in some detail what are the 
present functions of Board of Trade Railway 
Inspectors in this country. 

n notice of the intention to open a railway being 
iven, certain tables and drawings have to be sent to 
the Board of Trade. These.comprise particulars of 
the gradients, curves, cuttings and banks, bridges 
and viaducts, level crossings, tunnels, culverts, per- 
manent way, fences, drainage, stations, and junc- 
tions. Drawings in detail of all bridges and viaducts 
either over or under the railway, with sufficient 
information to allow of the probable strength 
being ascertained by calculation, have in all instances 
to be forwarded, and the ten days intervening 
between the submission of the documents and the 
inspection of the line, affords the inspecting officer 
the necessary time for roughly checking the strength 
of these structures, 

When fixing the day for inspection the Buard of 
Trade officer—always a Royal Engineer—usually 
notifies to the secretary of the company the prepara- 
tions which he desires to be made for his visit. 
Thus he will have informed himself of the length of 
the greatest span occurring in any of the bridges, 
and will ask for as many of the heaviest locomotives 
in use as may be necessary to entirely cover the said 
span. If two locomotives and tenders are sufficient 
he will require them to be coupled funnel to funuel, 
and will possibly ask that a plank or seat of some 
kind be fixed over the buffers to enable him to ride 
instead of walk over some portions of the line, and 
yet be sufficiently near the rails to make sure that 
no defect in permanent way or formation escapes his 
attention. 

Onarrival on the ground the first thing engaging 
the attention of the “ Colonel” or ‘“ General” will 

robably be the signalling of the station or junction, 
He will see that ‘‘home” and “ distant” signals for 
each direction are supplied, and that there are the 
proper signals for the sidings. The requirements at 
junctions are thoroughly and generally understood, 
but unless the engineer has taken the precaution of 
submitting the plans of his stations and sidings to 
one of the inspectors previous to putting them into 
execution he not infrequently finds himself called 
upon to effect some modification in the arrangement, 
General principles are laid down, such as that all 
signals be weighted to fly to ‘‘danger” if rod or 
wire breaks; that the points be free to move only 
when the signals are at danger, and the signals be 
immovable until the points are set right for the train 
to pass ; that no two conflicting signals be capable of 
being exhibited at the same time, nor the points be 
movable after a signal has been lowered; that 
facing points be provided with an apparatus which 
wiil insure the points being in their proper positions 
before the signals are lowered, and prevent the 
signalman from shifting the points whilst a train is 
passing them, and that every signalman be able to 
see the arms and lamps of his ‘‘home” and “‘ distant” 
signals from his box. The manufacture of signalling 
apparatus is a specialité in the hands of but a few 
firms, and as their managers and foremen are in the 
habit of constantly meeting with the Government 
inspectors the requirements of the latter are 
thoroughly understood, and it is very seldom, indeed, 
that there is occasion for fault to be found with the 





found to be so pernicious in Continental states, and 
the employment of officers who possessed undoubted 





locking arrangements if the general scheme of 
the junction or sidings meets with approval. More 
than one set of facing points on each line of rails 
are not allowed except under unavoidable circum- 
stances, and sidings must never commence or 
terminate by a junction with the main line, but 
have *‘ dead ends,” with the points closed against 
the pater lines and interlocked with the signals, 
so that a runaway vehicle cannot foul the main lines, 
If a station is by necessity on a steeper gradient 
than 1 in 260 special arrangements are required in 
the way of “catch” points and other matters. Plat- 
forms must not be less than 1] ft. 9 in. high, prefer- 
ably 2 ft. 6 in., and terminate with slopes at each end. 
Columns must be at least 6 ft. from the edge of the 
platforms, and if any bridges occur near the stopping 
places high parapets are required to prevent passen- 
gers —— over them in the dark. Many other 
little details suggested by numberless coroners’ 
inquests and official inquiries receive the attention 
of the Royal Engineer Inspectors, and it must be 
obvious to all that an inspection so conducted can 
result in nothing but good to the engineer himself 
as well as to the company and to the pubiic. 

Considerable latitude is allowed regarding the 
pesmenent way, provided the rails be properly 

shed, and the chairs weigh not less than 26 1b. on 
branch lines with light traffic, and 301]b. on main 
lines. Where flat-bottomed rails are used, a fang 
bolt is required at each end, and at one intermediate 
point, to fasten the rail to the sleepers. No size is 
specified for the latter, and indeed in a recently 
opened line in Cornwall stone blocks are used as 
sleepers, and the Government inspector granted his 
certificate ‘‘ with pleasure,” for, contrary to expec- 
tation, the well fished rail secured to the stone blocks 
by dog spikes driven into plugged holes, proved 
remarkably quiet and smooth under traffic. 

Equal latitude is allowed regarding bridgework, 
the only restrictions being that in a cast-iron 
bridge the breaking weight of the girders shall not 
be less than three times the dead load plus six times 
the live load, and that in a wrought-iron or steel 
bridge the strains shall not exceed 5 tons and 
6} tons per square inch respectively. In the 
instance of steel, however, a certificate is required 
as to its — 

Before the day of Me the Board of Trade 
officer, as already explained, will have satisfied 
himself that the — conditions have been 
complied with, and it only remains for him to test 
each bridge and note the deflection under the weight 
of the engines accompanying him. In small bridges 
the deflections are usually taken by holding together 
a couple of light deal rods, the upper one of which 
— against the underside of the girder and the 
ower one against the ground, The inspector marks 
a a. line on these rods where they lap on each 
other and then bringing the engines slowly on to 
the bridge marks another pencil line in the new 
position. The distance between the lines or the 
extent of sliding of the rods on each other indicates 
of course the deflection of the girder. In the case 
of large spans a level is more generally used, but in 
all instances every girder on the line is generally 
tested by the Government inspector himself, both 
with the dead weight of the locomotives and with 
the latter traversing it at speed. If any undue 
deflection or vibration be observable the engineer 
may be called upon to brace or otherwise strengthen 
his bridge. 

It will be clear to others than engineers that such 
a mode of procedure, though good as far as it goes, 
entirely fails to protect the public against the 
erection of cheap and dangerous bridges. Pro- 
vided a sufficient quantity of iron be used any rub- 
bish will pass muster, for mere puddle bars built up 
into girders would show as little deflection as high- 
class iron, though they might snap like cast iron 
under a blow. Kolled joists of the cheapest Belgian 
manufacture as ordinarily used by speculative 
builders, will frequently break with considerably 
less than an inch deflection, whilst others of the 
same dimensions will fail to break under a foot 
deflection. ‘The Government inspector requires no 
guarantee that the bridges he is passing have not 
been let by some yey iron merchant to the 
cheapest bidder, and it is no matter for surprise 
therefore that bridges so passed often require subse- 
quent attention. An engineer is naturally reluc- 
tant to scatter inspectors over the country to look 
after perhaps half a dozen little bridges being built 
in half a dozen widely separated towns, and some 
trifling outside pressure such as the Board of Trade 
could apply is therefore desirable. We see no rea- 
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son why an engineer should not be called upon to 
send in, not merely a drawing of each bridge, but 
the name of the manufacturer and a certified tested 
sample of the iron which it is guaranteed has 
been used in the structure. One or two of the 
more important clauses in the specification should 
be written on the drawing sent to the Board of 
Trade, and it would tend to good workmanship if 
the Government Inspector made a couple of men 
with cold chisels and hammers accompany him on 
his inspection and order them to cut outa few rivets 
here and there so as to satisfy himself that the 
bridge was not merely a nicely painted, but a solidly 
constructed work. If the opening of one or two “con. 
tractor’s” lines were delayed a month or so whilst 
the bridges were being overhauled and made good we 
should hear less of rotten iron and bad workmanship. 
The same remarks apply to the permanent way. Mere 
weight of rail or chair is no guarantee of security, 
especially in these days of steel, when a bad rail 
may fly into half-a-dozen pieces and lead to the 
death or mutilation of as many passengers. The 
Government Inspector can ascertain for himself the 
manufacturer’s name, for it will appear on the rail, 
but he should know the tests specified for the rails, 
and the engineer might reasonably be called upon 
to certify in his return to the Board of Trade that 
these tests had been applied in the presence of himself 
or his agent. Rejected steel rails are often cheap, 
but seldom safe, and every care, therefore, should 
be taken to protect the public against the use of 
such rails in financially weak contractor's lines. 

Doubtless before long the Board of ‘Trade, 
emboldened by the success which, in all probability, 
will attend their efforts to compel the companies 
to employ continuous brakes, will issue a new and 
extended set of ‘* recommendations” respecting 
railway bridges. It is understood that at present 
the inspecting officers are agreed that guard balks 
shall be fixed outside each rail on all viaducts, as is 
the American practice, that the floor between these 
balks shall be strong enough to sustain a derailed 
engine, and that where the girders are under- 
neath the platform they shall be spread wider apart 
than the centres of the rails. Probably before the 
amended recommendations are issued to the public 
further additions of the kind indicated by us may 
be incorporated in the document. 


THE WALSALL EXPLOSION. 

On page 11] of our present volume* we commented 
on the evidence given at the coroner’s inquest on 
the men killed by the explosion of the Rastrick 
boiler at the Birchills Hall Iron Works, as well as 
on the position the owners of the boiler assumed 
with regard to their responsibility in view of the 
fact that the boiler had been under inspection for 
some time, and had eventually been insured by the 
Boiler Insurance and Steam Power Company. At 
the conclusion of the inquest, the chairman of the 
Birchills Hall Company, Mr. Brownhill, stated that 
it was the intention of his firm to discontinue the use 
of the three remaining Rastrick boilers at their 
works, and that they would place one of them at 
the disposal of the Board of Trade authorities to 
test one of them to destruction by hydraulic pres- 
sure, so as to determine the weakest part of the 
structure by actual experiment. With this view 
the boiler known as No. 3 was taken out into the 
yard and placed on end, it being then, of course, 
quite free from all brickwork or other obstruc- 
tion, so that it could be seen all over. Its dia- 
meter was about 10 ft. 6 in., and the height about 
26ft., the diameter being thus 6in. greater than 
that of the boiler which exploded. ‘lhe thickness 
of the plates was about the same, varying from # in. 
to yin. The boiler on which this experiment was 
carried out was, we are informed, a very much 
superior boiler to the one which exploded, but when 
we saw it during the test we are about to describe, 
it certainly did not look trustworthy for the very 
low factor of safety it was worked at. It bad eleven 
patches and six badly blistered plates, amongst the 
latter being one of the bottom sweep plates. The 
whole of the rivetting in both the vertical and 
horizontal seams is single. 

During the first experiment (an account of 
which we published on page 324 ante) the plate 
underneath the manhole cracked at a pressure 
of 75 lb. as registered by the Board of Trade gauge, 
and this failure of course brought the experi- 
ment to a close. This plate, as well as the one 
underneath it, were renewed, and a strengthening 

* See also articles on pp. 402, 421, 431, 458, and 497 of 
our last, and pp. 2 and 324 of our current volume. 








ring 33 in. wide by about § in. thick was rivetted on 
by rivets 2} in. pitch one centre from outer edge 
of plate. When these repairs were completed a 
second attempt was made to burst the boiler, but on 
a pressure of 103 lb., as registered by the Board of 
Trade gauge, being reached, the leakage became so 
excessive that it was impossible to continue the 
experiment that day. The boiler was then very 
heavily caulked and 146 new rivets put in, and one 
of Tonkins’ patent direct-acting steam pumps pro- 
vided, the double-acting water cylinder being 6 in. 
and the steam cylinder 12 in. in diameter by 24 in. 
stroke; as 50 lb. of steam were available a water 
pressure of 200 Ib. could thus be commanded in a 
uantity which it was hoped would bring about the 
esired result. 

Under these new conditions a final—and success- 
ful—trial was made on Wednesday last, the 15th 
inst., to burst the boiler by hydraulic pressure. 
The internal vertical flue was 4 ft. 1 in. in diameter, 
the plates being 3 in. by ,, in. thick, and a sliding 
gauge was placed inside it to determine the deflec- 
tion during the test. In the first belt of circular 
plates three pressure gauges were fixed, one on the 
left belonging to Mr. Davies, of Wolverhampton, an 
engineer who had been retained by the Birchills Hall 
Company, the middle one belonging to the Boiler 
Insurance and Steam Power Company, and the one 
on the right to the Board of Trade. The Boiler Insur- 
ance Company’s gauge was one of Bourdon’s own 
make graduated up to 300 1b., and had a loose hand to 
register the maximum pressure automatically, as well 
as an air vessel to prevent the shocks of the pump 
acting on the gauge, and also a non-return valve to 
lock the working hand in position at the instant the 
greatest pressure wasreached, The Board of Trade 
had a duplex gauge made by Dewrance, whose hands 
agreed with each other in their indications; we were 
pleased to note this, as we have seen duplex gauges 
whose hands certainly did zo¢ agree at any pressure. 
An air cock was provided near the top of the boiler, 
and when the latter was filled the pressure rose very 
rapidly, the leakage from some of the bottom seams 
being very slight. The boiler gave way at a pressure 
of 1151b., as shown by the working hand of the Boiler 
Insurance Company’s gauge, the registering hand of 
the same gauge marking 120 lb. This registering 
hand appeared to be slightly overbalanced by the 
counterweight, and seemed to have a decided ten- 
dency to rise when subject to any vibration or 
shock such as that produced by the final rupture. 
The non-return valve on this gauge kept tight, for we 
saw the registration maintained 30 minutes after the 
boiler had been burst. 

































































Scale-S feet to one uch 

The annexed sketch shows the line of fracture 
of the boiler; I, J, and K are three patches join- 
ing each other, the top oval one being about ,%;in. 
thick, and 17 in. by 22 in., it is nearly in the centre 
of one of the plates in the second ring from the 
top; a small patch J connects it with the large 
lower patch K, as shown, Rupture occurred through 
the line of rivet holes in the original plates under- 
neath the patches from the point B to L; from 
A to B, aon L to M, and from M to H it 
took place in the solid plate. Between E and 
G the shell bulged out, reaching a maximum of 





about 5in. at the point F. The left-hand bottom 





corner N of the large patch K was torn away 10 in. 
from the shell of the boiler at G, this distance, of 
course, diminishing to nothing at the terminal points 
A and H. The deflection in the crown of the 
vertical flue was ,*,, there being no permanent set. 

The first of the experiments made with this boiler 
showed very clearly the imperative necessity for pro- 
perly strengthening all manholes with suitable rings, 
while the last one shows what may naturally be 
expected from such a system of patch upon patch. 
The greatest credit is certainly due to the Birchills 
Hail Iron Company for the very public-spirited 
way in which they have treated the matter, they 
having carried out these experiments at great 
trouble and expense merely to gain and impart 
knowledge. Since the explosion they have, as we 
have before stated, pulled out all their Rastrick 
boilers, and replaced them by five horizontal boilers, 
each 6 ft. in diameter by 33 ft. long, each of 
these boilers being heated by two puddling fur- 
naces, four of the boilers being set together, 
and the fifth set alone. They are made of Mil- 
lington double best plates, with Lowmoor plates in 
the bottom of the first four rings. They are carried 
on 6in. midfeathers, the flue from one furnace 
passing along each side, The fittings are most com- 
plete, and such as one would like to meet with 
oftener in an iron works. We have to thank Mr. 
Brownhill, the managing director of the Birchills 
Hall Iron Company, for the facilities given us for 
witnessing the experiment. 


PRIVATE BILLS FOR SESSION 1881. 

CONTINUING our notice of the principal Bills 
deposited for the coming session, we arrive at that 
of the London and South-Western Railway Com- 
pany. Dealing with this company’s affairs suggests 
an allegory to our mind, which might be worked 
out in this way: We should say there is a large 
and valuable estate in the south-west of England 
called Stagnation Manor, the management of which 
has for many years been under the direction of a 
crotchety woman, who declines to have an official 
residence in or near the trading parts of the City 
like other people in the same line, but conducts her 
business in some old-fashioned sheds at the end of 
the property on the opposite side of the river. 
Twice a year the old lady calls the owners of the 
estate together, and explains the position of affairs 
to them, stating that the revenues are about 3/. 
better or worse according to the weather and other 
circumstances during the past half-year, and that 
1/. 7s. 3d. has been expended in repairing the plant 
and machinery, which are then in the highest state 
of efliciency, and calculated to last for fifty years 
without further outlay; the owners, with that sheep- 
like docility so characteristic of English share- 
holders while their concern is prosperous, bleat cut 
the warmest approval and admiration of the old 
lady’s administrative abilities, and the policy of 
rest and be thankful reigns triumphant all round. 

The old lady’s neighbours trading in the same 
kind of business have, however, a much keener 
appreciation of the value of the estate than she has, 
and raids have been made upon it at Richmond, 
Putney, and Barnes, by which many of the residents 
have been drained off to the City by foreign routes, 
instead of passing on and paying toll over the old 
roads upon the property. When these attacks are 
threatened the old lady goes over the water to the 
Parliament House to oppose them, and makes violent 
protestations as to the hardship of such proceed- 
ings, assuring the senators that every travelling 
facility and accommodation is amply provided on 
the estate, and in the highest state of perfection. 
The prevailing apathy extends even to the servants, 
who loiter to and from their work with Oriental 
indifference as to consequences, which, on a late 
occasion, was attended with disastrous results, but 
this is regarded as the will of Allah, and after a 
time the normal lethargy returns to its original level. 

If the old lady should ever die, or what is far 
better (for she is highly respected by all parties for 
her good intentions and unimpeachable integrity), 
if she were to retire, the administration of affairs 
might pass into energetic and ambitious hands and 
heads, and the estate would then be recognised in 
its true character as one of the most valuable of its 
kind in the kingdom. 

The London and South- Western Company present 
an Omnibus Bill, including the construction of a 
new line from their Woking and Guildford branch 
at Guildford to Cobham, thence to the Company's 
Leatherhead Branch at Leatherhead Station, and 
from there to the main line at Thames Ditton, near 
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its junction with the Hampton Court Branch, and a 
curve at Cobham, between the intended Railways 
Nos. 2 and 3. An extension of their Lymington 
Branch to Horn Reach ; the widening, enlargement, 
and improvement, and laying of additional rails 
(with which we have long been familiar on paper) 
on parts of the company’s system; the taking of 
certain comimonable lands duly described in the 
notice as prescribed by the Standing Orders; 
acquisition of further lands; powers as to the 
capital of the Mid Hants Railway, and to enforce 
the exchange of stocks, as required by the 
Company’s Various Powers Act, 1880. 

As a contrast to the South-Western comes the 
Chatham and Dover Company. No rest and be 
thankful doctrine is practised here ; it is all move- 
ment, no matter in what direction, so long as you 
keep stirring ; a little stagnation might be whole- 
somely applied in this direction if it were only to 
give the company time to gather its resources 
together, that is if it has any. The company, 
however, is going next session for three Bills. The 
first is for further powers to authorise three new 
railways. One at Greenwich, extending their 
present line at Blackheath to Stockwell-street. 
Another in the parishes of River and Buckland, 
joining their main line to the Dover and Deal 
Branch, and the third at Minster, in the Island 
of Sheppey, commencing by a junction with the 
Sittingbourne and Sheerness Branch, and termi- 
nating at an independent station at Sheerness-on- 
Sea. The Bill is further to authorise the making of 
new roads, extend the time for completing autho- 
rised works, enable the company to follow the 
prevalent fashion with the great companies of 
acquiring additional lands, to provide for the use by, 
and vesting, of Deal Station in the company jointly 
with the South-Eastern Company, to authorise the 
company to subscribe to the capital of the Medway 
Dock Company, and raise further money for 
themselves. 

The second Bill is called the City and Suburban 
Traffic Station, and is to authorise the construction 
of a railway bridge, or the widening of the com- 
pons present bridge across the Thames, between 

lackfriars Station and a point in the bridge which 
carries the company’s railway over Queen Victoria- 
street, 

The third subscription by this company to the 
Parliamentary Fee Fund will be leviable in respect to 
a Maidstone and Faversham Junction Bill, which is 
to authorise the construction of a railway com- 
mencing at Lenham by a junction with the Maidstone 
and Ashford authorised Railway No. 1 ; pass through 
Wichling, Doddington, Newnham, Eastling, Norton, 
Buckland, Stone, Ospringe, Luddenham, and Pres- 
ton, and terminate by a junction with the Chatham 
and Dover Company’s main line at Faversham ; 
which reads something like a quid pro quo to one of 
the lines advertised by the South-Eastern Company. 

The Metropolitan Company’s notice is not much 
in quantity, but may mean something more than 
appears upcn the surface in substance. It enables 
that company by itself to make such part of railway 
No. 1 authorised by the City Lines and Extension 
Act, 1879, as lies between Aldgate Station and 
Trinity-square, Tower-hill, and to provide for the 
inclusion of such portion as part of the City line 
undertaking if and when made, which to outsiders 
seems rather a novel proceeding, considering that if 
we remember rightly the powers under the Act of 
1879 are joint or separate, but there may be other 
conditions in the Act which render the legislation 
applied for necessary. The Bill then authorises 
agreements with the St. John’s Wood Company as 
to widening that railway, the acquisition of lands 
partly in concert with the Hammersmith and City 
and Great Western Companies, and also alone, and 
there it ends. 

The Metropolitan District Company propose to 
construct a railway from the end of their line at 
Ealing, through Hanwell, Greenford, Norwood, 
Hayes, Yeading and Cowley to Uxbridge; alsoa 
West Brompton Junction, which is to commence at 
the eastern end of the tunnel under the West 
London Extension, and terminate at the West 
Brompton Branch, near West Brompton Station ; 
and, thirdly, a Hammersmith Junction, which begins 
at the Broadway Station and ends by a junction 
with the Hammersmith and City Railway, 25 chains 
from the commencement of the rails at the Hammer- 
smith Station of that railway. The Bill is to 
authorise an alteration of the mode of crossing 
Palmerston-road, as prescribed by the Act of 1878, 
and to enable the company to make openings or 


shafts for ventilating their railway ; to acquire addi- 
tional lands, to raise additional capital, and, as 
regards capital, to make the three railways to be 
sanctioned separate undertakings. ‘The Bill is also 
to sanction other financial arrangements, which 
include the lowering of existing rates of dividends 
and interest, which sapient proceeding, considering 
the present financial condition of the company, may 
be regarded as another stride towards demolishing 
the molehill of existing faith in railway securities 
on the part of the investing section of the British 
ublic. 

, Either of the professional chairmen singly would 
consider himself a match for most outsiders in rail- 
way matters, but in the Metropolitan and District 
Railway (City Lines Extension) Bill they are osten- 
sibly acting together, in which capacity they now 
seek, by the Bill advertised as the Metropolitan and 
District (City Lines Extension) to extend the time 
limited by the Act of 1879 for purchase of land and 
completion of works, to enlarge and define the 
powers, &c., of the joint committee appointed 
under that Act, and to authorise agreements with 
the Corporation of London, Commissioners of Sewers, 
and Metropolitan Board of Works as to the con- 
struction of the railway, the acquisition of land, and 
the subscription and raising of funds for those pur- 
poses, all of which, so far as the public is concerned, 
merely amounts to this: that the two professionals, 
when on shore or out of their natural element, turn 
out to be no better hands than ordinary people, if so 
good, at making a bargain. Part of the argument 
upon which this Act was obtained was that it took 
the completion of the Inner Circle out of the hands of 
a speculative company, and placed it in the reliable 
custody of two established companies, yet this is the 
third Bill applied for to enforce terms upon the 
public bodies in question, which terms seem just as 
near settlement now as when the Bill of 1879 was 
first introduced. Less clever people would either 
have concluded them beforehand, or abandoned 
them altogether. Meantime, the public are out in 
the cold, pending the first sign of exhaustion on the 
part of the respective combatants, Shareholders in 
the concern may some day ask themselves how such 
men as Lord Salisbury or the Duke of Buckingham 
would have acted in similar circumstances, and when 
they do the office of professional chairman will fall 
to zero. 

The Maidstone and Ashford Railway Bill is to 
authorise the vesting of that undertaking in the 
Chatham and Dover Company. 

The Brighton and Dyke Railway Bill is for 4 re- 
vival of powers as to purchase of land, and extension 
of time for completion of works ; it also includes 
working arrangements with the Brighton Company. 

We now leave the metropolis and southern lines, 
and wend our way to the provinces, 

The Manchester, Sheffield, and Lincolnshire Com- 
pany’s Additional Powers Bill is to revive and extend 
certain lapsed powers in previous Acts of Parlia- 
ment, extend the time for sale of surplus lands, 
authorise additional funds, and confer other powers 
in relation to existing capital. 

The same company also promotes a New Works Bill 
to authorise the construction of four new railways 
in the parishes of Wigan, Hindley, Atherton, Leigh, 
West Leigh, Abram, and Ince-in-Makerfield ; the 
acquisition of additional land, construction of a sea 
— at Cleethorpes, purchase of Cleethorpes 
Promenade Pier, and dissolution of present com- 
pany, abandonment of certain railways authorised 
by the Wigan Company's Acts, and the repeal of 
the old and confirmation of new agreement with 
that company. 

The Cheshire Lines Committee give notice for 
additional lands, stopping up streets, power to make 
a railway across Bridgwater-street, Manchester, 
extensions of time for sale of surplus lands, and 
completion of works and additional capital. 

The Lancashire and Yorkshire Company tender 
a Bill enabling them to construct a railway at 
Bolton connecting the Bolton and Preston section 
of the North Union Railway with their Bolton and 
Blackburn line ; to widen and improve part of the 
Liverpool, Crosby, and Southport Railway, the com- 

any’s North Docks Branch, the railway between 
Wigan and Ince-in-Makerfield, part of the Man- 
chester and Bolton Railway, and a portion of the 
company’s railway at Oldham; to interfere with 
roads and streets, to execute works at Chorley, 
abolish level crossings, acquire further additional 
lands, to revive lapsed powers of purchase, confer 
joint powers upon the company and the North- 





Western as to the bond or mortgage debt of the 





North Union, the Preston and Wyre, and the 
Preston and Longbridge Railway Companies ; also 
as to an hotel at Fleetwood, including power to 
justices to grant beer and spirit licenses to the 
nominees of those companies ; to enable the company 
to erect, maintain, and stock hotels and refresh- 
ment rooms at any station on any railway owned 
or worked by them, with similar powers to the 
justices, and to authorise the raising of additional 


— 

he North Staffordshire Railway (Culston Lime 
Quarries) Bill is to cancel and annul (if and so far 
as the same may now be valid and binding) the 
agreement between the Trent and Mersey Naviga- 
tion Company, and the proprietors of limestone 
quarries therein mentioned, and another agreement 
between that company and Lord Shrewsbury and 
others, and to provide for the working of the 
quarries by the present proprietors and the book- 
ing through of the traffic by the North Stafford- 
shire Company. 

The North British Company are applicants for 
three Bills: that for general powers includes the 
making of four new railways, abandonment of 
part of their Glasgow, Dumbarton, and Helensburgh 
line ; power to use Dundee Station to the same 
extent as they might have done if the traffic had 
passed by the Tay Bridge, and increase of capital. 

The second Bill is for the amalgamation of the 
Montrose and Bervie undertaking with the company, 
and the repeal of an agreement with the Scottish 
North-Eastern Company. 

The third relates to the construction of the bridge 
across the River Tay, which is to be effected by 
means of four railways, The Bill is also to provide 
for the abandonment of portions of the North 
British and Newport Railways, and regulate the 
shipping under and traffic over the Tay Bridge. 

n spite of the proverb that no man is a prophet 
in his own country, we were right in surmising last 
year that the Caledonian Company would come 
again this session ; the guess, however, was merely 
hap-hazard, and had no foundation upon special 
information, least of all had we the slightest sus- 
picion of their presenting six separate Bills. Such, 
however, is the fact. The first, as they stand in the 
London Gazette, is a Larbert and Grangemouth Con- 
necting Lines Bill, which is to authorise the making 
of three new railways —No. 1 being from the Scottish 
central line at Larbert to the company’s Grange- 
mouth Branch; No. 2 is wholly in the oe of 
Larbert ; and No, 3 joins No. 1 to the North British 
Company’s line to Carton Iron Works. 

Their second application, under the title of Addi- 
tional Powers, is of the most modest dimensions, 
and relates to an agreement with the Cathcart Dis- 
trict Company ; enables the company to acquire the 
remaining shares in the capital of the Rusby Rail- 
way Company, and provides for the ultimate disso- 
lution of that company; authorises them to complete, 
furnish, and maintain an hotel at Glasgow, and 
there it ends, being the shortest additional powers 
notice ever published since that class of Bill was 
first created. 

Then comes a Guaranteed Annuities Bill, which 
is to dissolve certain Scotch companies, and substi- 
tute shares or stock in the Caledonian Company 
for their shares or stock, and provide the other 
machinery for carrying the arrangements into effect, 

The next is a Bill authorising five new railways, 
and a street called the Glasgow Lines Bill, which 
is followed by another relating to Bridge-street 
Station, Glasgow; and, lastly, a Bill called Lanark- 
shire Lines, which is to sanction the making of 
eight more railways. 

Judging by a superficial view, we are at a loss to 
conceive why our Scotch friend should be such an 
ardent subscriber to the House fee levies as not to 
have included all these other matters in its Addi- 
tional Powers Bill. The company always struck us 
as placing intense faith in the virtue of legislation, 
but it is possible to have too much of a good thing, 
at least so some of us believe on this side of the 
Border. 

In our next issue we shall proceed to notice the 
deposits of some of the smaller companies. 


NOTES. 
Tue Brush Evecrric Lian. 

Tue Anglo-American Electric Light Company 
have commenced lighting the dials of the clock 
tower of the Houses of Parliament. Last week the 
western face was illuminated, but the effect was 
marred by the dirty state of the dial and the 








absorption of much of the light by the brick wall 
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behind it. A few days later the northern dial was 
cleaned and the interior of the chamber whitewashed. 
Three lamps of 2000 candles each were arranged at 
equal distances apart at the back of the dial, pro- 
ducing an illumination which for brilliancy and 
steadiness leaves nothing to be desired. The light 
is supplied from a machine driven like most of the 
Brush generators by a Brotherhood three-cylinder 
engine on the same bedplate, the boiler and machine 
being placed in one of the basements of the building 
at aconsiderable distance from the clock tower. 
It is intended to light all four of the dials by four 
lamps behind each, which will develop the full 
capacity of the machine, and replace about 200 gas 
jets, the effect of the illumination being, as may be 
imagined, of an extremely brilliant character. We 
are glad to notice that the South-Eastern Railway 
Company have determined upon lighting the Charing 
Cross Station by the Brush system, which will be 
driven from the Anglo-American Electric Light 
Company's works in the York-road, Lambeth, and 
at the same time to illuminate the Cannon-street 
Station by means of Gramme machines and Crompton 
lamps. As the two stations are practically similar, 
an admirable means of comparison will be established 
as to the respective merits of relatively large and 
small lamps for lighting enclosed spaces. 
Tue Marpstone Borer Expvosion. 

In our last issue we noticed briefly the explosion 
of a traction engine boiler at Maidstone on the 3rd 
inst., and we stated that the inquest on the man 
killed by this explosion had been opened on the 
above date, but adjourned until Wednesday, the 
15th inst. On the jury meeting on Wednesday 
last they were informed by the coroner that he, 
as well as the town authorities of Maidstone, had 
been in communication with the Home Office and 
the Board of Trade, and that the latter department 
had arranged that Mr. Traill, their engineer surveyor- 
in-chief, should attend and co-operate with the 
coroner in the conduct of theinquiry. Inasmuch, 
however, as Mr. Traill could not be present on 
Wednesday last, the . was again adjourned 
until Wednesday next, the 22nd inst. Under these 
circumstances it is, we consider, unadvisable that we 
should express any opinion upon the facts connected 
with the explosion so faras they are at present avail- 
able; but we shall deal with them fully as the 
inquiry proceeds. The inquiry, we may add, pro- 
mises to be a very important one, and it is not improb- 
able that it may have an important bearing on future 
local regulations respecting the use of traction 
engines in towns. We give this week on pages 569 
and 572 two views of the exploded boiler which will 
serve to show the completeness of its destruction. 
The engraving on page 572 is a general view of the 
wreck after the explosion, looking in the direction 
in which the engine was proceeding at the time; 
while the illustration on 569 is a closer view of 
the front ring of barrel plates. 

Execrric LIGHTING AT THE GLAsSGow Post OFrFice. 

Successful experiments have recently been made 
to use the electric light in two leading departments 
of the General Post Office, Glasgow, the sorting- 
room and the telegraph instrument office. The 
experiments were commenced several weeks ago and 
were carried out under the superintendence of Mr. 
Harold Thomson, Messrs, Crompton and Co.'s 
technical representative in Glasgow. ‘The first trial 
was made in the, sortingroom, a one-story building 
hitherto lighted by about 180 gas jets. The roomis 
114ft, in length by 54 ft. ic breadth, while the 
height up to the level of the tie-rods supporting the 
ironwork of the roof is about 25 ft. Two of Cromp- 
ton’s lamps are used to light this room; they are 
suspended a little below the level of the rods and 
enclosed in globes, the lower parts of which are 
frosted. The installation is that often adopted by 
Messrs, Crompton and Co., and consists of one of 
Messrs. Marshall, Sons, and Co.'s portable engines, 
and a tumbril carrying the Grimme machines. 
The preliminary experiments were continued for a 
number of nights, and the experience gained was 
very satisfactory. Of course, as the consumption 
of gas was suspended, the temperature was very 
materially reduced, and a much better light was 
obtained. Arrangements for lighting the telegraph 
instrument room were then made. This office is on 
the —_ floor of the main building and is 114 ft. 
long by 34ft. 6 in. in width, and about 18 ft. up to 


the tie-rods, The installation was similar to that 
already described. The experimental stage of this 


will at once enter into arrangements with Messrs. 
Crompton and Co. for the permanent lighting of 
some of the departments, 


Paris Exutsition OF ELECTRICITY. 

An international exhibition of electricity will be 
held in Paris at the Palais de I'Industrie, opening 
on the lst August, 1881, and closing on the 15th 
November following. The organisation of this 
exhibition will be placed under the general manage- 
ment of the Minister of Posts and Telegraphs, and 
the necessary funds will be raised, partly by a State 
subvention, and partly by private subscription. 
Applications for space will have to be made at the 
latest by the 3lst of March next, through the Com- 
missioners representing the respective countries, and 
to whom the necessary allotments of space will be 
made, Countries not represented by Commissioners 
will be placed under the control of the French 
General Committee. The exhibition will be divided 
into various groups, which will be broadly as follows : 
Apparatus employed for the production and trans- 
taission of electricity; natural and artificial magnets ; 
physical electrical apparatus ; exhibits of the appli- 
cations of electricity to industrial purposes, such as 
the transmission of signals and sound, the pro- 
duction of heat and light; its employment in the 
service of lighthouses, in mines, railways and navi- 
gation; its adaptation to military purposes, fine 
arts, galvanoplastie, and chemical arts, the trans- 
mission of force, mechanical arts, horology, medi- 
cine and surgery, astronomy, meteorology, and 
geodesy, agriculture, registering apparatus, domestic 
uses, &c. The exhibits will also include historical 
apparatus, and books. Exhibitors will not be charged 
for space, but will have to pay for steam power, at 
fixed rates. Diplomas and medals will be awarded 
to exhibitors upon the reports of juries organised at 
the time of the exhibition. 


Tae Waste WaTER METER System, 

The system of measuring the waste of water 
taking place throughout a town or district through 
leakage in the mains, or through defective fittings, 
and recording the same on a continuous diagram by 
an automatic meter (which system and apparatus 
was devised by Mr. G. F. Deacon, C.E., the water 
engineer to the borough of Liverpool), has now been 
most successfully applied to some of the largest 
and most important towns in the country, and it 
is satisfactory to notice that at the Philosophical 
Society’s recent exhibition, which was held in 
Glasgow, where the system has been at work for 
some time, the highest award, viz., the first-class 
certificate, was awarded to the Waste Water Meter 
Company of Liverpool, for the excellence of the 
system and its very satisfactory results. In 
Liverpool, where the waste - water system has 
been in use for upwards of seven years, not only 
has the Corporation been saved by its adoption an 
annual expenditure of more than 57,000/., but the 
inhabitants have had more water, and during the 
last five years have enjoyed the benefits of a con- 
stant supply. The official returns show that during 
that period a saving of more than half the former 
rate of supply has been effected through the auto- 
matic detection of the leakage taking place through- 
out the districts and the certain means of localising 
the sources of waste which the working of the 
system affords. We intend in an early issue to illus- 
trate and describe the latest development of the 
system and the apparatus employed therein. 


Tue Unirep States Navy. 
From the report just issued by Mr. Easby, the 
chief of the Bureau of Construction of the United 
States Navy, we learn that at the end of June last 
the navy of the United States consisted of a total of 
139 vessels, of which forty-three were in commission, 
these latter vessels including twenty-nine steamers, 
four sailing ships, eight monitors, and two torpedo 
boats. In the above total are included thirteen 
vessels on the stocks, namely, five steamers, one sail- 
ing ship, four monitors, and three ironclads. The 
vessels in ordinary, comprise eighteen steamers, 
eight sailing ships, and seven monitors ; while three 
steamers, three sailing ships, and one monitor are 
being used as receiving ships, and one steamer and 
three sailing _ as store ships, There are also three 
sailing ships and one monitor at the Naval Academy, 
and one sailing ship at the Public Marine School; 
the number of tugs at the various yards and stations 
is twenty-five. Mr. Easby recommends the expendi- 
ture of 2,900,000 dols. (of which 1,500,000dols. would 


mentof 700 tons each. He also asks for further 
sums to be expended on work in hand, and in repairs, 
the total appropriation asked for being 7,122,836 dols. 
Chief Engineer Shock, of the Bureau of Steam 
Engineering, states that the total amount expended 
in his department during the year ending the 30th 
June last, was 794,013 dols., and he asked for an 
appropriation of 4,000,000 dols., this being required 
partly for the purchase of heavier plant than is now 
available, and partly for completing work in hand, 
while it also includes a sum of 1,000,000 dols. for 
the machinery of the two proposed new ironclads 
above mentioned. Commodore Jeffery, the chief 
of the Bureau of Ordnance, speaks of a pressing 
want of guns of the most approved system, and 
submits estimates for the fiscal years 188] and 1882 
amounting to 306,361 dols. For the maintenance 
and improvement of yards and docks, Mr. R, L. 
Law, the chief of this department, asks for a sum 
of 1,460,512 dols, to be expended during the cur- 
rent year. 


‘¢ CAREFUL” TRACTION ENGINE DRIVERS. 

The recent explosion at Maidstone has naturally 
directed prominent attention tothe manner in which 
traction engines are now being worked by some 
owners, and under these circumstances the following 
letters, which have been sent to us for publication, 
possess a special interest : 

From Aveling and Porter, Engineers, 
Rochester, Dec. 9, 1880. 
To Mr. B. Chaffer, Burnley. 

Sir,—We much regret to learn from our man that the 
lead safety plug in your engine has been removed, and an 
iron bolt put in its place. e can scarcely 7 ee 
enough as to the great risk and danger you have incurr 
by this most rash act. Pray see that your men do not again 
commit sucb dangerous folly or the consequences may be 
most disastrous. 

We are, Sir, yours truly, 
AVELING AND PorTER. 
S. T. AVELING. 


From Benj. Chaffer, Nelson, poe, Burnley, 


December 10, 1 

Sirs, -I beg to thank a for your letter of yesterday’s 
date. I am fully sensible of the risk we run in the hands 
of a careless driver, but with a careful man, who has his 
eyes constantly on his water gauge the danger is very much 
diminished. The reason we discontinued the lead plugs was 
because they were continually fusing, sometimes two or 
three in one day, and our man had to be continually making 
and inserting them. Is there any material that would be 
less fusible ? Yours faithfully, 


Benj. CHAFFER. 
Messrs. Aveling and Porter. 


It is difficult to speak calmly of the recklzss igno- 
rance displayed in Mr. Chaffer’s letter. As far as 
can be judged from this communication Mr. Chaffer 
oye to deliberately continue the disuse of the 
ead plugs, he apparently being unable to realise 
the fact that the very melting of these plugs 
of which he complains indicates clearly the gross 
carelessness of the engine driver. If the subject 
were not such a serious one the statement that ‘‘ with 
acareful man who has his eyes constantly on his 
water gauge,” the lead plugs have been found to be 
‘* continually fusing, sometimes two or three in one 
day,” might certainly be supposed to be a joke, but 
unfortunately thisis no joking matter, the fact being 
that the public safety is being seriously endangered 
by the conduct to which Messrs, Aveling and Porter 
have very properly called attention. We trust to 
hear that Mr. Chaffer has abandoned his dangerous 
practice, but if he does not do soof his own accord 
there certainly should be some means of compelling 
him and others guilty of similar reckless conduct to 
amend their ways. Judging from what we hear in 
many quarters there is an urgent need of some 
means of securing a more efficient control of the use 
of steam on common roads, and we propose shortly 
to have something to say on the subject. 


IMPROVED CARBONS FOR INCANDESCENCE Lamps. 

A most interesting and ingenious method of pre- 
paring carbon loops or filaments for the incan- 
descent conductors of electric lamps of a similar 
type to that introduced by Mr. Swan,* has recently 
been devised by Mr. Maxim, whose name is well 
known in connexion with electric illumination. By 
this process it is possible to produce strips and fila- 
ments of any required size and shape, not only of 
carbon, but of the particular description of carbon 
which has been found to be most suitable for the 
electric light, whether under the system which 
employs the electric are or that which depends upon 
the incandescence of highly refractory conductors— 
namely, gas retort carbon or graphite. Mr. Maxim’s 








work came to a conclusion last Saturday, and we 
believe that the Post Office authorities at Glasgow 


be required the first a in the construction of two 
armour.clads, witha displacement of 5500 tons each, 
and of three unarmoured gunboats with a displace- 








process is extremely simple; having prepared a 
* See ENGINEERING, page 519 ante. 
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strip or horseshoe of carbonised paper by a process, 
we presume, similar to that employed by Mr. 
Edison, or by Mr. Swan in his early experiments, 
Mr. Maxim covers its surface with a hard deposit of 
gas carbon by heating it to incandescence in a closed 
vessel containing the vapour of gasoline which is 
decomposed, its carbon being deposited upon the 
paper strip which is rendered incandescent by a 
current of electricity being passed through it while 
the deposition is going on. Our readers are aware 
that the portions in an incandescent conductor 
which offer the greatest resistance are heated to the 
highest degree of incandescence, and as every part 
of the paper strip which is thinner or less conduc- 
tive, or contains more flaws, offers more resistance 
to the current than the rest of the strip, it follows 
that such portions are raised to a higher tempera- 
ture, and as the hottest portions of a gas retort distil 
the coal more rapidly, and consequently deposit 
more carbon per unit of time, it further follows 
that when an unhomogeneous strip of carbonised 
paper is heated to a high temperature in an atmo- 
sphere of gasoline, the graphite is deposited more 
rapidly on the parts which offer the greatest resist- 
ance, and thus all flaws and imperfections are 
repaired, and a perfectly uniform conductor is pro- 
duced; it is in this way that the carbon strips in 
Mr, Maxim’s electric lamps are manufactured. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough. It was 
found that Messrs. Connal and Co., the warrant store- 
keepers here, had a stock on hand amounting to 120,536 tons, 
which is an increase of 1341 tons since Tuesday last. At 
Glasgow Messrs. Connal have a stock of 489,932 tons. The 
market was rather firmer. Telegrams from the Scotch 
city showed that prices had advanced there, and an upward 
tendency here was the result. The ruling price of No. 3 
Cleveland pig iron was 39s. 3d. to 393. 6d. per ton. Although 
the shipping season is nearly over the exports from Middles- 
brough continue very good. A considerable quantity of pig 
iron is being sent to Scotland. Allthe furnaces which are in 
operation are working well. 

The Finished Iron Trade.—There is a continued brisk 
demand for all kinds of finished iron, and quotations are as 
follows : Ship plates, 61. 15s. to 71.; angles, 51. 17s. 6d. to 
6l.; common bars, 51. 15s. to 51. 17s. 6d. per ton, all 
less 2} per cent. discount for cash. The award of Mr. Dale, 
the arbitrator, who is to say whether the higher paid men 
in the mills and forges are to have an advance of 7} per 
cent. is being anxiously looked for. 

Shipbuilders and Engineers.—At all the shipyards on 
the northern rivers there is a very large amount of work 
being turned out. The engineers, and especially the marine 
engine builders, are busy and are looking forward to good 
trade during the whole of next year. 


The Coal and Coke Trades.—All kinds of fuel are selling 
well. Prices of coal and coke are firmer. 

The Steel Trade.—A very extensive steel trade is now 
being done in Cleveland, and ere long the productive 
power will be further increased. Tsao. Bolckow, 
Vaaghan, and Co. are turning out large quantities of steel 
rails at their Eston Works, Middlesbrough, the Roseberry 
Steel Works are doing a good trade, and in addition to 
the new works for steel-making in the district to which 
we have previously alluded as being in course of construc- 
tion, a new firm are making arrangements for laying down 
steel-making plant at Carlton, near Stockton. It is the 
intention of this firm to adopt the Thomas-Gilchrist process, 
and their chief product will be rails. The prospects of the 
steel trade are very cheering. 

The Cleveland Ironstone Miners’ Wages.—Yesterday 
a joint arbitration committee meeting was held on a 
question affecting Messrs. Bolckow, Vaughan, and Co.’s 
Long Acres Mine in Cleveland. The referees were 
Messrs. Dixon, Walker, Toyn, and Beasley, the two 
former acting on behalf of the owners and the latter on 
behalf of the miners. The arbitrators have, it is under- 
stood, agreed upon a repurt which will be submitted for con- 
firmation in the usual manner at the next joint committee 
meeting of the Cleveland Mineowners’ and Miners’ Associa- 
tions. ft is believed that some little advance will be granted 
to the men at this mine, but until the meeting at which 
the award will be confirmed is held it would be premature 
to say more on the subject. 











Tue ANGLO-AmERICAN Extectric Ligut CoRPoRA- 
TION.—The prospectus is issued of the Anglo-American 
Electric Light Corporation, an intended extension of the 
Anglo-American Electric Light Company, an association 
formed some time since for the acquisition and working of 
the Brush system of electric lighting in all parts of the 
world except the United States. The peculiar features and 
advantages of this system, and the remarkable success 
which has attended it in America, have brought it within a 
very short period into great prominence in this country, 
where there is little doubt it will be very widely adopted. 
Only half of the large capital of the corporation (800,0001.) 
will be at present called up, and of this amount 100,0001. 
will be paidin cash and 100,0001. in fully paid-up shares to 
the company for the whole of the patent rights outside the 
United States, for the company’s factory in London, and 
for plant, goodwill, &e. The shares, which are fixed at 101. 
each, are, we are informed, already at a premium. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway and Dock any .— 
The demand for shares in this undertaking has been almost 
unexampled in modern times. Though the subscription 
lists were only 2 five days, and 3,000,0001. in capital 
were alone asked for, applications have been sent in for 
upwards of 7,500,000). The demand for shares was steady 
to the last, and one financial authority goes so far as to 
state, ‘had the list not been closed, seeing that the stream 
of applicants came forward day by day in an increasing 
volume, itis estimated that not less than fourteen to twenty 
millions in share capital would have been applied for.” 
Work on the scheme is to be commenced immediately, 
and arrangements are already being actively made for a 
commencement of the operations. 


Electric Light.—It is stated here that the Midland Rail- 
way Company is meditating lighting their Sheffield stations 
by means of the electric lamp; but that the matter is fora 
—_ time in abeyance, pending trials in London on a larger 
scale, 


The Sewage Question.—The local authorities of Ilkeston 
some time ago sought to establish a sewage farm, and 
visited that near Chesterfield to inspect. They now report 
in respect of the latter: ‘‘ The expenses of its management 
swallow up the whole income derived from it, and the 
sewage is not satisfactorily absorbed.’’ This is a serious 
question in overcrowded South Yorkshire, and the solving 
of it satisfactorily would “‘ make the name”’ of any sanitary 
engineer. 

Leeds and its Water Works.—The Leeds Corporation 
has completed some costly water works at Fewston. The 
inhabitants of the locality, however, aver that the water 
from the reservoirs percolates the substratum, and causes a 
subsidence of the adjoining land. They have accordingly 
made claims on the Corporation for compensation. “the 
Leeds Water Works Committee, however, states that ‘‘ act- 
ing on the advice of competent engineering authorities we 
deny that the giving way of the earth is in any as traceable 
to the storing of the water in the reservoirs, and we refuse 
to entertain any of the claims.’’ The Fewston landholders 
are, however, determined to proceed in the matter against 
the Corporation. 


Agitation in the Coal Trade.—The Miners’ Associations 
of South Yorkshire are acting conjointly for the -—_— 
of obtaining an increase of w: or the colliers. The; 
ask the owners either to concede an advance to be agreed 
on, or meet the representatives of the men on the subject, 
within fourteen days. The claim is based on the allegation 
that the colliers in all the coal-producing counties—with 
this local exception—are working on rates which are higher 
than those paid in South Yorkshire. The colliery owners 
do not appear inclined to give way, and state that they 
cannot afford an advance, as many of them are even working 
their pits at a loss. 








NOTES FROM THE SOUTH-WEST. 

Swansea.—Several collieries have attempted to put their 
prices up, but have been obliged to fall baok to their old 
figures. The steam coal clearances for the past week show 
an increase of nearly 6000 tons as compared with the 
previous week ; with a better supply of tonnage a further 
increase would have been shown. Patent fuel clearances 
are about an average ; prices are not quite so firm. The 
imports are better tham they have been for many weeks 
nearly 5000 tons of iron ore having been brought in. 
ron shows further signs of improvement; the market is 
steady, but trade is limited, as is always the case at the 
close of the year. Old rails and good scrap continue in 
request. Steel rails are firm, and the prospects for the 
coming year are cheering. 


Blaenavon Iron Works.—A large blast furnace was 
blown in on Monday morning. A powerful engine is also 
being erected at the forge ; when this is completed, the out- 
putof finished iron will be considerably increased. 


Newport.—Prices for coal are well maintained, and 
house descriptions are realising an advance of 6d. per ton 
upon former quotations. The iron works continue busy, 
and prices are reported to be well sustained. It is reported 
that the Blaenavon Company have recently received an 
order for 5000 tons of steel rails. In the tin-plate trade no 
signs of improvement are observable, and the same remark 
must be made with regard to iron ore. t week’s coal 
shipments comprised 15,506 tons. The imports comprised 
5779 tons of iron ore from Bilbao, other districts supply- 
ing 865 tons. 


Newport Water Works oe .—A special meeting of 
this company was held on W y. The vice-chairman 
made an explanatory statement of what the directors pro- 
posed to do through an application to the Board of Trade. 
He said it was necessary for the company to keep pave 
with the times, and to be prepared to meet the require- 
ments of the town. The directors had taken to their 
counsels Mr. Taylor, an eminent engineer. They had also 
had the benefit of gentlemen of experience in their own 
body. The result was they had determined upon certain 
works which he would now mention. At the upper reser- 
voir a bye-wash, to prevent the flood water from running 
into the reservoir, would be made at an estimated cost of 
35001. The next important outlay would be for a sub- 
siding storage reservoir, which, including land, would cost 
20,0001. This would be of + consequence to the com- 
pany, as it would give additional storage for 20,000,000 
gallons of water in a purer state. The lower reservoir was 
to be deepened. The reservoir was furnished with 18-in. 
sludge pipes, which were used every other day for carrying 
off any vegetable matter which might have accumulated. 
The valves were entirely open, and the flow of water was 
enormous. It would beimpossible that any reservoir could 





be kept in a state of purity without such sludge pipes. The 
proposed deepening was not so much for the purpose of 
pe poo or pitching further down. The cost of deepeni 
and repi would be 14,0001. It was further Sepeael 
to build two workmen’s houses where the St. Woollos tank 
now stood, and 10001. was put down for that work. The 
old engine and boiler-house near the offices would be con- 
verted into offices at a cost of 5001. The reservoir behind 
the offices required covering, and that would cost 30001. 
Then there was 32,2501. for service pipes. This last 
expenditure would depend upon the extension of the town, 
and would be made gradually as it was required. 


Landore Steel Works.—Negotiations for re-opening the 
Old Steel Works, Landore, have fallen throu % It was 
recently stated that for the purpose of restarting these 
works a company was in course of formation, of which the 
Mayor of Swansea (Alderman J. J. Jenkins) was one of the 
chief shareholders. This statement, which is not literally 
accurate, gave rise to a rumour at Llanelly that Alderman 
Jenkins intended to sever his long-standing partnership 
with Mr. Bond in the South Wales Tin and Iron Plate 
Works at that place. This rumour is without foundation 
in fact, because the negotiations in question were carried on 
with the full cognisance and consent of Mr. Bond. It was 
really intended not to form a new company, but that 
the firm of E. Morewood and Co. should acquire the Old 
Steel Works, and carry them on in connexion with their 
present manufactory. However, on inquiry being made as 
to the present condition of the steel works, it was considered 
that it would be cheaper to erect new ones than to restart 
them. More and Co., therefore, resolved to add other 
steel furnaces to their works at Lianelly, where they have 
already two at work. 


_ The Forest of Dean.—The coal trade has been dull. The 
district iron and hardware branches generally show 
no improvement. On Tuesday notices to terminate con- 
tracts were posted at the Tin-plate Works, Parkend. The 
concern belongs to a Mr. Morriss, a large employer in 
South Wales, and it is understood that the object of the 
notices is to secure a reduction in the wages rate. 


Swansea Harbour Trust.—The revenue of the port of 
Swansea shows a satisfactory increase for November over 
the correspon month of last year. On the general 
harbour estate the revenue amounted to 47691. against 
38311. last year, the increase of 9381. having chiefly arisen 
from shipping rates, rates on goods, and ballast rates. 


Cardiff.—The coal trade continues active. Stems are 
full all round, and it is not easy to place tonnage for load- 
ing this side of Christmas, and, in some cases, even to the 
end of the year. Sellers are still asking an advance ; there 
is, however, no kind of uniformity in the movement. In 
iron ore there has been no improvement ; the prices obtain- 
able are still very low, and buyers are not by any means 
anxious to s te. Iron orders are not mumerous at the 
moment. Last week’s shipments comprised 117,080 tons 
of coal, 4028 tons of patent fuel, 3725 tons of iron, and 
1194 tons of coke. The iron ore imports comprised 
10,782 tons from Bilbao and 2182 tons from other places. 





Driarizes.—We have received from Messrs. Partridge 
and Me pad a number of diaries for the coming year, which 
are in all respects equal to those issued by this firm on 
previous occasions. Messrs. Partridge and Cooper’s diaries 
are extremely well arranged, and the variety of different 
forms they publish, affords a wide range of selection. We 
have also received ‘‘ The ilway Diary and Official 
Directory for 1881” (Messrs. MacCorquodale and Co., 
London). The great usefulness of this little volume is too 
well known to require comment. Messrs. Witty and 
Wyatt, merchants of Fenchurch-street, have also issued 
a convenient diary, more, we imagine, by way of advertise- 
ment than for any other purpose. 





Tue AvustrRIAN Ironcuap “ TeorTuHorr.’’—A trial 
of a new steam fire-engine, designed for the Imperial Austro- 
Hungarian warship Tegethoff took place on Tuesday at 
Messrs. eo 4 and Sons’ fire-engine works at 
Greenwich. The engine is fitted‘with a quick-raising steam 
boiler of the Merryweather and Field improved type. The 
pump is provided with valves having large clear openings 
through whieh seaweed, shavings, straw, and other forei 
matter may pass without fear of injury or stoppage to the 
machinery. At the trial steam was raised within eight 
minutes from cold water, and the engine poveet é 
— per minute through a 1}-in. jet to a height of 160 ft. 

ollowing this test two, three, and four jets were thrown 
hy the —_— simultaneously, as an experiment, to show 
its capabilities for pumping powers the machine ee 
an immense body of water through two 2-in. hoses. i 
last experiment was perhaps the most important to the 
visitors present, as the primary work of the engine (although 
a fire-engine to all intents and pur ) is to pump out 
water in case of a mishap, damage by a o or shot, 
Being complete in itself, such an engine by means of suction 

ipes can draw water from any damaged compartment, and 
ieee it down until the necessary repairs are made. 
Amongst the visitors at the trial were the Chinese embassy, 
represented by His Excellency Chin, Chargé d’ Affaires 
MM. Isoping Lung, and two other gentlemen of the naval 
department of Pekin ; the French embassy was represented 
by‘ Captain de la Chauviener; the Italian embassy by 
Captain C. A. Bacchia, R.J.M.; the Peruvian navy by 
Lieutenant José d’Oliveira Gargao, Captain du Genie 
Portugais, and Directeur des Travaux Publics du District 
eee bey see tl Cha a 
m of the Impe avy ; Major V. Vie 0! ing 
resent from the mili attaché of the German embassy 
Res was represented by Lieutenant da Vouseca Vaz; 
Mr. Philip I. Le Gros was present on behalf of Mr. Henry 








Chapman, C.E., to whom was awarded the Legion of 
Honour at the late Paris Exposition, when representing 
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Messrs. Sharp Stewart and Messrs. Merryweather. The | working capabilities of the Tegethoff steam fire-engine | 
visitors also included Mr. Percy F. Nursey, C.E., Mr. on behalf of 


Edward Field, C.E., and about thirty other gentlemen | 


interested in such trials as the Tegethoff steam fire- 


engine. 


In addition to the above there were worked 


Metropolitan Brigade pattern steam fire-engines of the 
flywheel and direct-actin 


steam within the specifi 


ied tin 


type, both engines raising 
time of eight minutes, and 


the advantages of the patent ‘‘variable,’’ ‘ controlling,” 
‘ and “‘ spreading” nozzles, were exhibited under diffe- 
rent conditions. We may here mention that His Excel- 


lency Count Jassini, 


naval attaché to the Austro- 


Hungarian embassy, made a careful inspection of the 


viously. Following the experiments, the compan 
sent were conducted over the works by the 
The ship’s pump of twenty years back 
was shown, and the contrast was marked. The new ty 
engines under construction, similar in design to t 


Merryweather. 


the Government two or three days pre- 
pre- | 


essrs- 


of 
ose 


recently supplied to the Metropolitan Fire Brigade, were 
examined with much interest. An inspection of the tram 
engine se per of these works greatly impressed the 


distinguis 
“steam on tramways,” 
on an engine that is about 


ed visitors present with the importance of 
all having a ride round the works 


to be shipped to the colonies, 


and similar to others in construction for the North Stafford- 


shire, and Dewsbury, Batley, 


and Bristol Tramway Com- 


panies. Subsequently the drawings of the different machines 
were critically examined, 
and construction fully explained. 


and their specialities in design 





Tue Suez Canau.—The transit revenue of the Suez 
Canal Company amounted in the eleven month sending 


November 30 this year to 1,446,274/., 
1,077,5981. in the corres 
increase of 348,676. 


as compared with 


ding period of 1879, showing an 


this 


year. The company will pay 


an interim dividend of 4 per cent. upon its ordinary 


shares. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


the Names, 
Italics after the Abbreviated Titles. 


Nos. 
and 


Dates. 


Deo. 7 
5087 


5088 


5089 


5000 
5001 


5100 


5101 


5102 
5108 


5104 


5105 
5106 


5107 


5108 
5108 


Doo. ¢ 
5110 
$111 
5112 
5118 
5114 
5115 


5116 





“ENGINEERING” ILLUSTRATED PATENT RECORD. 





DECEMBER 13, 1880. 
In the Cases of Inventions communicated from Abroad | 


&c., of the Communicators are given in | 





on te rn, 





G. Wilson, 
minster. 


West- 

W. G. Manwaring, 
Banbury, Oo. Ox- 
ford. 

C. G. Whiting, Co- 
ventry. 

W. Foulis, Glasgow. 


H. J. Haddan, West- 
minster. 


H. J. Haddan, West- 
minster. 


W. Cooke and D. Myl- 
chreest, Liverpool. 
P. M. Justice, London. 
¥, ayaa, Water- 
00 Cc. 

J. A. Lamplugh, Bir- 
mingham. 

D. P, Wright, Bir- 
ming . 

A. Browne, London. 


W. Stead, Northaller- 
ton, York: 


orks. 
EPpy, Bow York, 
SA., porarily 
of London. 
W. E. Richardson, 
Birmingham. 


N. Talard, Paris. 
N. Talard, Paris, 


W. R. Lake, London. 


E. H. Doubell, West 
Brompton. 

W. Scantlebury, Not- 
tingham. 


G. Tangye, Birming- 

ham? Jefferiss 
an. J.B. Williams, 
Handsworth, Staf- 


Wolff, Dresden, 
y. 


W. B. Barker, Hobo- 
kon, NJ., USA, 
now of London. 

ash, Canterbury. 


W. Wildig, Chester. 


J. B. Morgan, London. 
H. A. Houllier, Rouen, 
Fran 


08. 
4. Esilman and A. 
Hassall, Manches- 


ter. 
R. Schloesser, Man- 
chester. 





ABBRZVIATED TITLES, &c. 


\| 

Method of separating fine from | 
coarser particles of materials for || 
various purposes, 

Harvesting machines. Partly com- 
municated by C. W. Marsh, Syca- | 
more, Ill., U.S.A, 

Dentures or plates for retaining or 
securing artificial teeth by atmo- 
spheric suction. 

Gas engines. 

Means for communicating intelli- 

gence by electricity and tele-. 

graphy y induced currents. ‘ | 
Barlow, New York, USA 

(Complete specification deposited.) 
neto-electric speaking tele- 

P ony. 4. . . Barlow, New 
‘ork, U.S.A, (Complete specification 

deposited), 

Screw propellers. 


Preparation of vegetable fibres for | 
upholstery, &c. J. G. Stephens, 
Jersey City, U.S.A. 

Quilt or bed coverings. 


Mode of supporting saddle or seat of 
bicycles, tricycles, &c. 
Hydrocarbon lamps, 


Ball for children and apparatus for || 
manufacture thereof. Conti- 
nental Caoutchouc et Gutta Percha 
Compagnie, Hanover, 

Meters or apparatus for measuring 
or ascertaining the flow of liquids 
or gases through pipes or conduits, 
also applicable to motive-power 
engines and pumps. 

Apparatus for x ating the pres- | 
sure and economising the con- 
sumption of gas in its passage to | 
the burners. 

Gas engines and apparatus mn | 

therewith for supply of 

att to them. 


Pipe join 

Method 4 apparatus for emptying | | 
cesspools - = capvegeng away the | 
contents thi 

Pulverising eal and other sub- | 
stances and apparatus therefor. 
F. A. Luckenbach, J. Wolfenden, & 
L. F. Holman, New York, U.S.A. | 

Slide for magic lanterns. 


Form and construction of tubes || 
applicable to steam boilers, refrige- 
rators, surface condensers, &c., 
an¢ tools and aqpeeaies employed 
for making suc 

Steam pumps partly applicable to | 
steam and other motive power 
engines, 


Mode of securing ends of wire for || 
fencing ae ee pee, 
or 


ie ro robuinet and | 

@ material by mechanical and 
chemical means, so that the same | 
is rendered fit for employment as || 
forms for ladies’ hats, bonnets, || 
&o. G. H. Gruner, Dresden. 

Apparatus ‘or blowing horns, | 
whistles, &o., chiefly designed for 
marine signalling purposes. 

Means for catching beetles, cock- 
roaches, and other insects. 

— apparatus for closets or 


rains, &. 
Telephones. 1 r A, Edison, Menlo 
Suppart and ya for rails ad 


Manufa of bread and confec- | 
tionery. | 

Constructio water meters 
Dreyer, ne. and Droop, 
Hanover, 


COMPILED BY 


W. LLOYD WISE. 


















































Nos. Nos. 
and | NAMBS #0. OF | ABBREVIATED TITLES, éo. and 
tes. s || Dates 
ic. 9 
5117 | R. Hadfield, London, | Manufacture of dredging buckets 5153 
5118 | A. Waddington, Brad- | Means or method of working abt | 
| ford, Yorks. ae and other figures o! 5154 
mals to be used on eens | . 
ant apparatus employed therein. | 10 
5119 | | H. Bezer, London. Skate 155 
5120 | C. old G ae Bir- — for patting » ma regulating | I 5156 
window blind cord: | 
5121 C. Detsee T London. Gas burners. 5157 
5122 | W. Cowan, Edinburgh.| Gas governors | 
5123 | .. a West- | Turkish or hot-air baths for domestic || 5158 
purposes. | 
5124 | F. i. 7, Brougham, West-| method of advertising. F. Debdaise, | 
5125 | A. Ford, London. | Michat of me writing and | 5159 
| = marks on paper, a | 
ac - 4 or preparation 0 paper | 
there 5160 
5126 | J. A. Mays, London. Valves 3 regulating or controlling | 
supply and discharge of water, &c. | 
5127 | E. G. Brewer, Lon- | Stoppers for perfumery and other | 
don. bottles. A. Allilaire and L. 
Gerome, Paris, 5161 
5128 | W. Pollard, Burnley, | Apparatus for coupling ends of | ! 
Lanc. main and other shafts, partly || 5162 
| applicable for securing wheels ! 
| and pulleys placed thereon. | 5163 
5129 | C.D. Abel, London. | A 7 for working brakes by || 
uid poeta. G. Westinghouse, || 
| Pittsburg, US. | 5164 
5130 | J. Pe West- | Gas motor Goatees, i a. 
i | Livesey, Calais. Ht 
5131 | B. ‘Johnson Chester. | Tramways. | 5165 
6132 | T. J. Wall, South- Apparatis nets in the treat- || 51¢6 
| ‘ampton, Hants. | ment of the hop plant, to cure || 
| orgstop the spread of ‘“ mould,” | 5167 
} | _ and other diseases thereon. 1} 
5133 W. R. Lake, London. | Grappling and hoisting apparatus | i 5168 
| | for removing streetrefuse, dredg- | 
| | ing, &c. #.@. Johnson, Brooklyn, || 5169 
| New York. US A, (Complete speci- | 
| | fication deposited). || 5170 
5134 | F. Wilkins, London. | Apparatus for producing light and | 
| heat by combustion of hydro-car 5171 
} | bon oils or other iuilammable 
| | _ liquids and gases or v 
5135 | A.M. Clark, London. | Holaers or attachments for retaining | 5172 
| | bottoms of trousers and sleeves 
} of other garments when turned | 
| | upto prevent soiling. /.de San- || 5173 
| doval, Biarritz, France. | 
Dee 9 | A.M. Clark, London. | ihatt couplings, T. R. Almond, New || 5174 
R | ori 
| W. T. Henley, Plais- | Dynamo- electric, magneto-electric, | | 5175 
| tow, Essex. |; and electro-magnetic apparatus | 
| for production of light and heat, 
| transmission of power, &c., and 
| | _ electric 7 
5138 | J. McCallum, Greenock,| Steam e: || 5176 
5139. | T. ‘B, Drybrough, | Construction of skates. 
Edinburgh. 5177 
5140 | F, 8. Colas, Paris. | Provision and other boxes or — 
5141 | T. M. Clarke, Liver- | Magnetic a Magaetie oni tus for se) 5178 
pool. Nes or = took 
‘aes or other 8, either || 5179 
| | whole or in their wane stages of 
| reduction, flour, and other like 
| _ substances. ll 
5142 | W. and Dixon, | Machinery for the manufacture of || 5180 
Steeton, forks. bobbins, more ey those | 
used in ring 8 
5148 | W.J. Leva. Harborne, | Machinery for the oa of |} 5181 
Staffordshire. certain kinds of metallic buttons. 
5144 | T.H. ica, Lon- | Manufacture of unfermented non- 
don intoxicating com for the 
uction of still and aerated 
erages. || 5183 
5145 | R. a. em London, | Construction of skates. 
. Hailes, 5183 
5146 Ww Weldon Burstow, | Obtaining useful products from the 
Surrey. residue of the manufacture of || 5184 
sulphuric by means of 
a cupreous pyrites. 
5147 | T. Rolfe, Birmingham.| Lamps, or lamp bodies. 5185 
5148 | A.M. Clark, London. | Furnaces and boilers for heating 
purposes and for the generation of 
steam. S. W. Underhill, Croton 
: Landing, New York, U.S.A. 5186 
5149 | EB. é. Ellington, Ches- | Hydraulio lifts ns? 
5150 | H. Gibbons, Hunger- | Apparatus for preparing moulds for 5188 
5151 | J. A. Coleman, Provi- “als for the manufacture of, 
| dence, USA. at for fastening horseshoes || 5189 
London. 
5152 | 8. Pitt, Sutton, Surrey. miso ang . ©. B. Ball, Phila- 
Penn., UV. A. (Complete || 5190 
| Suteention Oper 





NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, é&c. 





C. 0. Rogers, London. 


R. ye aaa 
ton, Som: 


‘London. 
8. Cooke, Gomer- 


sall, Yorks. 
T. King, Liverpool. 
A. Paisley, Clyde 


pi gt Mills, Lan- 
NB. 

F. ar fodivaka, Graz, 
Austria. 


E. Breffit, Castleford, 
Yorks. 

H. V. peceenteesh, 
New York, U.8 

J. Williamson oa J. 

G. Swindells, 


caster. 
E. Brooke, Hudders- 
field, Yorks. 


G. Berry, London. 
J. } | Shef- 


eld. 

T. Hampton, Shef- 
field. 

G. Ellinor, Sheffield. 

J. Lovering, St. Austell, 
Cornwall. 

W.B. Avery, Birming- 
ham. 

W. R. Lake, London. 


F. Siemens, Dresden, 
Saxony, now of 
London 


F. J. Bolton and J. A. 
Wanklyn, London. 
+ Mornay, Lon- 


on. 
A.H. Robinson, Dublin, 


J. P. Clarke, Bury St. 
Edmunds, Suffolk. 


8. Pitt, Sutton, Surrey. 

H. P. Fenby, Leeds, 
Yorks. 

T, Coulthard, Preston, 
and J. M. Hether- 
ington, Manchester, 

c. 
J. A. Dixon, Glasgow. 


W. M. Black and A. 
Taylor, Dundee. 


A. Nosbaume, Auvers, 
um. 
P. Bedeau, Paris. 


H. A. Bonneville, 
Paris. 


@.C. Haworth, Chorl- 
tum - cum - Hardy, 


— "Yorks. 
ustice, London. 


J. Fleury, Bois de 
Colom bes, Seine, and 
E. Perier, Paris. 

H. Meinecke, Breslau, 
Germany. 





Propulsion of vessels. W.S. Welton, 
‘alpaso, U.S, Columbia. 
Winding Ta of steam cultivating 
ap. us. 


Metres for m water 
Matafactare of gs for =>... 
heating, &c. 
Veloci pedes. 


“Yuta for forming moulds for 
uid 1. ee and mould boxes 

. J. Adams, Pitts- 
eo he Penn., v. SA, 


Apparatus for ‘straining Paper pulp. 


Process and arrangements for eva- 
cuating -damps from coal 
mines to prevent explosion of 
same. (Complete specification de- 
posited), 

Mode or means of making bottles 
for use with internal a 

Transmitting and receiving appa 
tee of printing telegraphs. 

Letting off motion for looms. 


Drain pipes or sanitary tubes, and 
means or method of forming the 
joints thereof. 

Shirt and other collars, 

Stands for bottles, &c. 


Manufacture of steel. 


Manufacture and refining of iron 
and steel, and apparatus therefor 

Washing or refining china clay, 
and apparatus used therein. 

Construction of weighing machines 


and scale beams. 
Construction of Tailway vehicles 
J. aaa Chisholm, Brooklyn, New York, 


anes and lanterns therefor. 


oo of artificial manures 
and a products. 
machines 


Perforating, punching, stamping, or 
marking monetary or other docu- 
ments, and er therefor, 
= ., spplicable to other pur- 


Turntable for posing of sitters or 
models for A aes and photo- 

grapher's us 

Lamps. W. 3 Robins, Cincinnati, 
Ohio, U.S.A. 

- for use in the = 
acture of horseshoe nails, & 

Apparatus for spinning and doubling 
— and other fibrous ma- 


Preparation of the alkali salts of 
sulphonic acid. (. Koenig, Héchst- 
am-Main, Germany. 

Manufacture or employment of jute, 
whereby the same is converted so 
as to imitate certain fabrics and 
articles at present made of other 


material. 
Compressed air tramway system. 


Process for manufacturing orna- 
mental mouldings —— — 4 
or other similar plas 

Sweat bands for tae pot caps, a nd 
machinery for making same. 7. 
W. Bracher, New York, U.S.A, 


Spindles and flyers. 

Tram rails. 

Washing and wringing machines. 

Manufacture FL R. 
pony of paint. 


de, Satety fastening for letter en- 
Hydrometers. 
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and 
Dates. 





Dec 11 
5191 
5192 
5193 


5914 


5195 
5196 


5197 


5198 


5204 
5205 
5206 
5207 


v. ‘Benger 


NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





CG A Susthenth, 
Manchester. 

J, GC. Fell, Ashton- 
under-Lyne, Lanc. 

J. Greenwood, G. A. 
Helliwell, W. Ham- 
mond, and 8. Holt, 
Todmorden Yorks. 

D. and Warren, 


6 
H. seg. London. 
H. Metham, Deptford, 


Kent. 
J. T. Andrews, Hands- 
worth, Stafford- 


W. Lloyd Wise, West- 
minster. 


H. H. Lake, London. 
* Volk, Brighton, 


ussex 
B.C. Cross, Dewsbury, 
Yorkshire. 


C. E. Hoeger, Kolback, 
Sweden. 

C. E. Hoeger, Kolback 
Sweden, 


R. Woods, Manchester. 


D. McPherson, Bel- 
‘ast. 

H. J. Allison, London. 

W. Bowden, Wal- 


thamstow, and J. 
= Leyton, 


Esse: 
R. G. Morton, Perth, 
N.B 


Sons, 
— Wurtem- 


W. eGenger 


B._ Banks, 





stone, Essex. 








Sons, 


—- Wurtem- 
¥: Adis, London. 


Leeds, 


Yorks. 
J. Burley, Birming- 
J. Mewburn, Lon- 
don. 


W. Edes, Dover, Kent. 

A Munzinger, Olte 
Switzerland. 

J. Wavish, Leyton- 


n, 


,_ Inerlohn, 


n, Lanc. 
Ww. — ae Halifax, 


Treatment of animal and vegetable 
fats and oils, ture of 


Construction of footsteps for spindles 
and shafts. 


Furnaces for melting glass, &c 


Smoke-consuming grates or stoves. 
Screw clamps. 


Manufacture of dies for shaping 
metals, &c. 


Carburetting apparatus for manu- 
facture or treatment of E.. = 
lighting and heating p 
V. C. Devolz, Paris. 

Mowing or reaping machine, J. 
Evanno, Paris, 

Apparatus for turning over leaves of 


music. 
Trough water-closets. 


Stuffing boxes. 


| Apparatus = the manufacture of | 
wood * other pulp for paper 


making, 
Apparatus for m: paper bags, 
wrappers, and envelopes. 
Steam engines. 


Steam generators. J, MacNicol, 
Seraing, Belgium. 

Asplinter bar to carriages for re- 
leasing horses in difficulties. 


Apparatus for fe Delins straw pass- 
ing from threshing machines. 
Manufacture of shirts. 


Manufacture of shirts and drawers. 


Means and application for lighting 
Ashpans for fireplaces, 


Liquor stands or frames and other 
e stands or frames. 


d machinery 
therefor. AM. Aubenas, Paris, 





Construction of sewers and drains. | 
Spinning machines. 


Pistons. 


Manufacture of metallic alloys, and | 
moulds employed in the use of| 
same, and of other alloys and| 
metals. 

Gas motor engines, 

Gonstruction of firegrates for domes- | 
tic and other purposes. 

Grinding mills. 2. Schneider, Diis- 
seldorf, Germany. | 


Looms for weaving. \ 
Key plate for private correspon- | 

















orks. dence. J. Piynol, Berlin, 
J. Davies, London. Printing machinery. 
E. Fernbach, Nancy, | Processes for obtaining different 
France. coloured coatings for pisaervatn a bts 
of skins and preservation of boots 
and shoes. 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. | 
| 
Name. No. | Name. No. Name. 
Parker and | 4814 | Shears. 4880 | Craven and 
Ogden. 4818 | Lake Mater. 
Lake (Ram- | (Kullrich). 4882 | Knowles. 
say). 4820 | Varlot. 884 | Johnson 
R. and J. 1] 4826 | Hodges. j (Recken- 
Janes. 4828 | Thompson. | dorfer). 
Rowcliffe. 4330 | Wirth 4892 | Allen. 
Firth. | (Erhard). | 4896 | Hunt. 
Cookson and | 4834 | Brownrigg 4900 | Parrott. | 
Sanderson. | 4836 | Necker and] 4902 | Lyall. 1} 
Thomson, | Horstmann] 4904 | Tooley 1} 
Sawyer. 4838 | Heywood. 4906 | Grant 
Julian. 4840 | Weiss. (Richter) 
Couper. 4842 | Adam. 4908 | Grant 
Clapp. 4844 | Lake (Rousseau) 
M. U. and T. (Braconnier)] 4912 | Livesey. 
J. Denne. | 4846 | Witt. 4914 | Wise 
Daniels. 4818 Clubb. (Mandon), 
Dordet. 4852 Bury. 4916 | Settle. 
Wirth 4854 | Brydges 4918 | Holt, 
(Meller). | _ (S3chuelke).{ 4920 | Read, 
Ferguson & | 4856 | Crook. 4922 | Edwards 
Kempe, 4858 | Lake (Tilhet). 
Andrew. (Milliken). | 4926 loom. 
Davies. 4860 = (Robias).] 4928 | Urwick. 
Skerret, 4862 4930 | Cranston (J. 
Wise (Criner), Pn ottbeck). F. Cranston). 
Lake (Leh- | 4864 | Jeusen 4932 | Lyte. 
mann). (Graham). | 4934 | Tatham 
Hill and | 4870 | Galloway andj (Partly Des- 
Barlow. Beckwith. longchamps 
Brewer 4874 | Boult (Hart 4 and Co.) 
(Smith). | _ Bacon). 4938 | Wyman. 
Letcher, 4876 | Baker. 4942 | Mant. 
a 4878 | Marshall 4944 | Smith. 
ulf). ' 




















No. 





4945 


4950 
4952 


| 4956 


4958 
4960 


4962 
4964 
4966 




















Date. | No.| Date. | No. Date. 

Thompson 4968 | Macay. 4695 e 

and Hen-j 4970 | Specht Mathieu & 

wood. (Busch- reme- 
Roach. mann). schini) 
Clark 4972 rt. 4697 | Beck. 

(Garnier). | 4062 | Richardson. | 4713 | Nawrocki 
Brown. 4166 | Sella and (Rimpler) 
Clairmont. Cerrutj, 4797 rlow 
Cawthron &] 4261 | Petrie, (Wiget and 
Fearnhough.| 4425 | Chase. Wetter). 
Eades. 4460 Michael. 4945 | Mills (Husak 
Gar rood. 4638 | Allen. and Han). 
Wirth 4661 | Downie and | 4953 | Duckett and 

(Oehler). | Lotz. Duckett. 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding —— in Lists of 


Appl ications for Patent: 





No. 
5057 

















| 
Name. No. Name. No. Name. 
Hoyne. 5092 | Haddan 5152 | Pitt (Ball). 
Haddan (Barlow). | 5160 | Wodiczka, 
(Barlow). | 5133 | Lake (John- 
son). | 








I,—Time for entering Opposition expires Friday, December 31, 1880, 


NOTICES TO PROCEED. 















NAMES, &c., 

Nos. | op APPLIGANTS. ABBREVIATED TITLES, &. 

$203 at — War- | Gas 2 panes for heating pur- 

ngton. 

3204 | I. Chorlton, Man- Gonking stoves and a) ces 
chester. ected therewith for 

heating water for baths, &c. 

$208 | H, W._R. Crowle | Method of sus 4 
and W.C. Beetles, ts or skirts 
London, @ person, and construc: 

Sy of waistbands there- 

$219 | J. Imray, London. | Obviating of ex- 
traneous distur- 
bances on lines, 
and ap: cus Cc, 
Herz, Paris, 

$223 | T. and J. Comstive, | Shuttle for looms. 

ey, C. 

$224 | L. A. Groth, Lon- Step watches. HW, A. Lugrin 
don. jaa’ Nordman, New York, 

$225 | L. A. Groth, Lon- Meter for water and other 
don. fluids. ye Berhaut and H, 

3229 J. Batchelor, Lon- onsen * arelighters, 

m. 

$244 | A. C. Henderson, | Means of and a a] tus for 

London, ve power of 
vehicles, P. yo Lyon, 
France. 

3249 | J. Bates, Croydon. | Regulators for he ge signal 
and point oe and other 
like connec 

8251 | W. H. Lagge, Har- | Combined bronchitis kettle 
borne, Co, Staf- and food warmer. 

3262 | A.8. Orr, Dublin, | Aerated drink. 

8270 | E. Hora, London. Tip vans or wagons. 

8277 | G.C. Bacon, London.| Apparatus for interposing or 
spreading layers of jam or 
fruit on or between layers 
of dough cake or biscuit. W 
r] dy a Buffalo, New York, 

8286 | J. H. Johnson, Lon- oo mains, &. 2. 
Plantrou, Paris, 

$287 | 8. Waiitins, Wolver- — apparatus for steam 

ton. 

$315 | W. R. Lake, London.| Spring mattresses or bed _bot- 
toms . Erste 
Oesterreichische Thueren 
Fenster und Fussboeden 
Fabriksgesselschaft, 

8383 | J. mater, West- Gaiaguarts for sleeping berths. 

McMann, Cleveland, 
one VU. S.A. 

3690 | C. F. Gardner, Lon- | Apparatus for the manufac- 
don, and W. H.| ture of boots and shoes. 
Dorman, sted. 

$724 | R. Howson, Middles-| Pianofortes. 

rough. 

$964 | P, Jonsen, London. | Magneto or dynamo-electric 
machines, applicable = 
both generators and e 
7. A. Edison, Menlo —4 

| New Jersey, U.S.A. 

$999 | A. MacPhail, Lon- | Kitchen Ranges. 

4070 |G. M. Edwards, | Tie and core metal for combi- 
London, nation with and combining 

same With plastic materials, 
con and enamels, 
= er gs eras of 
cylinders, 

and dentlas tar be holding 
and ft —. water, &c. 
T. Hyatt, New York, U.S.A, 

4133 | J. Rae, New York, | Grinding 

4160 | W.R. Lake,London. | Steam engines. J. W. Cole, 
Columbus, Ohio, U.S.A. 

4247 | W. Lloyd Wise, Manufacture of iron and steel 

Westminster. from crude or pig iron, 
con — of apparatus 
employed therein. <. 
Berg, Stockholm. 

4260 | H. Robinson, Man- | Gas motor engines. 
chester. 

4386 | J.B. Dry, London. | Cowl. 

4391 | P. Jensen, London. | Means for measuring the 














amount of electrical Cosson’ 
wing a circuit. 
T. A. Edison, Menlo Park, 





New Jersey, USA, 


Dates. 


Aug. 5 


10 
11 


12 
14 


Sept. 
10 


13 
380 


Oct. 2 


12 
13 
18 


19 
27 
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NAMES, &c.. 
Nos. | oF "APPLICANTS. ABBREVIATED TITLES, &c. | Dates. 
4470 | E. ay | Exeter, | Manufacture of firelighters. /|Nov.2 
4475 | D. a at Fe: licable to 
4 nes, a) e 
ther chanlae 7 le 
= Sarno party's pplani te tt = , 
m, ya e to 8 
struction. — 
4747 | 0. W. Wardle, Leeds. a governing and | 18 
tng peed of motive 
4767 | H. Weatherill, Man- myles tiayces, and other | 19 
4866 | W. R. Lake, Lon- Bact 
on, i. tia waaaei 
or’ 
5039 | H.J.Haddan, Wist- | Screw-nuts. " Courtenay, |Deo. 3 
minster. New York. U.S. 
II,—Time for entering Opposition expires Tuesday, January 4, 1881. 
$242 | KE. Jefferys, Lon- | Apparatus for facilita the | Aug. 9 
don. prey Fm of oom ona w. 
oes. 
$264 H. 8 ann, | A tion of gravel,and cer- | 10 
be aS Coaterials, in- 
stead of charcoal, fi 
the of filtration in 
, GF. Meyer, 
3265 | E. , London. | Machin for securing the 
nee ends “Of sheet metal cans, 
cases, or boxes. 
8267 | J. Whiteley and R. | Gas purifiers or scrubbers. 
Flee, radford, 
or! 
8274 | W. Elmore, Lon- | Manufacture of sheet metal 
don. tes and apparatus there- 
or. 
$283 | W. Collier, Salford, | Construction of vacuum] il 
Lane, valves for steam drying cy- 
linders, steam traps, &c. 
8285 | C. T. H. Bennett, | Breechloading firearms. 
Launceston, Corn- 
wall, and 8. L. 
N. Neave, West- 
8200 | W. B, Dell, Lon- | Smutter and separator ma- | 12 
don. chines for treating be a 
and er cereals, 
ow and 8 S. Hanson, Moline: 
$295 | 8. Williams, Llan- Construction of annealing pots| 13 
daff, Glamorgan- for use in tin works, 
3302 | H. W. Cook, Ston- | Construction of navigable 
-. Massey, vessels, and mode o : oo 
a means for propelling 8, 
partly applicable to vessels 
of ordinary construction. 
3347 | W. R.Bull, London. | Apparatus for lug- | 18 
gage on a bicycle or 
vehicle. Partly a communi- 
cation to him by H. F, Kimber, 
Solnhofen, Germany. 
8361 | A. Sauvee, West- | Process of refining sugar. Z.| 19 
y Commerson, Marseilles, 
8444 | F. 0, Glaser, Berlin, | Steam boilers. J. Z. kA naam 25 
. Diisseldorf, G: 
8457 | W. Clark, London. | Spikes for railway a and other | 26 
perpen, J. P, Perkins and 
C. Jones, Minneapolis, 
Minn. USA, 
$518. | E. Ludlow, Bir- | Manufactureof oilcupsofcar- | 30 
mien. riage axles, 
3647 | W. W. Box, Sar Horseshoes and appliances for |Sept. 8 
fr and F. < setting them. 
Kent, 6, th, 
3652 | R. Wilson, Patri- | Vertical steam and other mo- 
0. tive power engines. 
3025 | 8. Vile, Middles- | Construction of and Taethod of | 98 
brough. = ng lightning conduc- 
8981 | J. ~ Seana, Lon- | Rotary screens. W. | Oct. 1 
— ym Victoria, 
ust 
4006 v3. Henderson, Vase vat vaiee preventers and 2 
mdon. 
4064 | J.T. Dann, Brixton. quien: and use of ap) 6 
Surrey. ratus for rapidly retmiag 
and — taining 
high degrees Y of heat for 
scientific and industrial yer 
poses, M. Fliirscheim, Gag- 
genau, Germany, 
4100 | J. Woodward, Man- | Valves rine & other fluids. | 9 
chester. 
4129 | W.R. Lake, London. i. ling 4 tale ll 
‘Sate 
. F Bi as 
i. U.S.A, 
4269 | E. B. Mitagten, iio lifts. 20 
4406 | F. and A Apparatus for ning or| 28 
Bradford, Farke wyimsting pM. Bg 
4452 | A. P. Hansen, Ham- | Writing instruments. Nov. 1 
burg, Germany. 
4588 | M. Hartmann, Am- | Compositions for decora 9 
sterdam. frames and other articles 
furniture, &c., and 4; — 
tus ol, ap plying suc 
4724 | 8._ Hill, Apparatus ‘for obtaining mo- | 16 
Williams, and ¢. ive power. 
G. Hill, London. 
4750 | H. T. & as ee machinery, boxes | 18 
Camberwell, Sure v fad materials 
rae for moulding al 
Se cota ead ciate ations 
and pane fo ee 
4702 | W._ Lloyd Wise, boilers, | 19 
42sa | sir FO, Roawles, | Tr¥a mbar 24 
Lovell Hill, Berks. et ae 































































































































































































580 ENGINEERING. [Dec. 17, 1880. 
| NAMES, &¢ | NAMES, &c. 
Nos. |g ices | ABBREVIATED TITLES, &0. |Dates.|| Nos. | op ApPLicairs, | ABBREVIATED TITLES, &c.|Dates.| Nos. | op appricawirs, | ABBREVIATED TITLES, &o. {Dates. 
|—— — —— 
- holders. J. |Nov.24/| June || 4061 | W. R. Lake, Lon- | Pumps and machinery, or ap- | Oct. 6 
4884 d. 5. Shaan, Lon ay gat a New. York, | H.P. Holt, Leeds. | Construction of roof trusses | 16 don. paratus for driving or oper- 
. U.S.A. and fastens for lights “4 = 9 ome P. E. Jay, New 
. ven same, partl or! 
4008 | B. Urwick, Wands- | Gloves. = applicable for other venti- 4065 | 7._ B. Lightfoot, apparatus. 
4972 | A.C. Engert, Brom- | Firegrates. 30 || lators. b Dartf 
eng + J. Turnpenny, Leeds.| Means or apparatus for con 4119 | H. J. n Brims and bands of hats. J.| 11 
erty Bow, Mid } — —— suming smoke and econo- Westminster. a - wae. Phi- 
i De 7 |! mising iphia. Penn., U.S.A. 
5001 a — West- ee co by lotr, | 2454 | H. Ball, Birming- Rotary heel tip for boots, shoes,; 17 4130 45. Clark, Lon- Oe 
by ind ‘ ue . Knig 
ont ene y. Barlow, || 2461 | J. W. _Melling, aes pumps, blowers, air Shanghai, China, 
| New York. U.S.A. Wigan, Lanc. pumps, or ventilators, and 4820 | H. J. Haddan, | Skate attachments. C. Brew- | 23 
5002 | H.J.Haddan, West- | Magneto - el speaking | af pe o tos Sy ~—y? aang 5 oe a 
‘m2! : 5S. L.M. Barlow, 2466 | D. Young, London. pparatus for - E. , Lon- of surface 
aes. Ne pork: U.S.A, ‘siti | —— A of Myaids don. condensers, . ne 
5160 | F. Wodiczka, Graz, Process and arrangements for | 10 || ereror. C. &. While ax 
fireda 480 | G. Hugon, London. tan tus sug far melting and re- | 19 W. Deacon, San Francisco, 
— | Goat mines in onder a |? =x fata, fatty matters, = & U.S.A. 
ventexplosionof same. | || general]. f 
i — || 2483 | ©. @. Bjorkman, Manufacture of exp sive com- FINAL SPECIFICATIONS FILED. 
PATENTS SEALED. I} aed a. planing machin Dec. 4, 1880. Nos. 2274, 2275, 2277, 2281, 2282, 2284, 2286, 2287, 
I.—Sealed December 10, 1880. ewe “Craven ~ hed bee = ” l 2304. all of the year 1880. 
—_ || oag0 | 8 Borland, x Injectors or ap paratus for rais 21 Tu se 2348, 2361, 3658, all of the year 
NAMES, &o. ABBREVIATED | ester. orcing a Bs 2290, 2291, 2295, 2298, 2306, 2316, 2481, all of 
Wos, | oy APPLICANTS, TITLES, &o, |Dates. | sew | caftatins stam boilers | the year 1880. 
cial | 2502 | W. Purges, ew . | i 2307, 3310, 2315, 2823, 2325, 2336, 2345, 2555, 
as York, BA. all of the year 1880. 
1944 | M, Weil, London. | Lead and crayon, hi holders. 12 pugenaty of oe 1161, 2318, 2319, 2320, 2322, 2326, 2331, 2338, 
2267 r “MoGrah and ©. | Table cutlery, beving refe- June 3 | London. f t a 2350, 2352, 2360, 2370, 2373, 2387, 2397, all 
H. Wood, Shef- rence to the better || 2504 | A. Dudgeon, West- | Distillation of spirituous an of the year 1880. 
eld. of the handles thereat, aa | . pk em . 2267, 2344, 2346, 2351, 2353, 2355, 2356, 2359, 
method of attaching same, || 9519 | J. Richmond and W.} Construction of machines for 1880. 2865, 2369, 2414, 2444, ail of the year 
2871 | J. Jesthen. Lon- | Breech] 1 || Whiting, London. attins paper. . 2 Bos isiehadiiaemeaeatas 
a. ly applicable tomuszle: ieed beeecll i  — * eee | PATENTS IN RESPEOT OF WHICH THE THIRD YEAR'S STAMP 
2386 | J. 8. Sawrey and A, | Metal founders’ blacking, ap- 12 || 2522 | H. Smith, Glasgow. | Construction of iron and steel | 22 | DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 
Pattorecn, Ulver-| plicable also as a lubrican a — and r-4 
rr 8 ~~ res an Van No,| Name. No. Name. No. | Name, 
2388 | J. t Abell London. | Governor for steam engines. dra 4 riveting = es canal | 
2391 | W. Dawes, Leeds. Mechanical means of var ing —y er yap a << te77 187 | 1877 
height of seats, tables, or, pedal | 4629 | Watson. 4681 | Newton andj 4707 | Clark 
2404 | C. Burgess, Birming-| Water tap for Prevention | of | 14 ; ole fon, 4674 | Oram and Newton. (Larmanjat). 
ham. waste or possibility of freez- | 2526 BE. A. Signals for railways. Hartley, | 4694 | Battersby. | 4737 | Wates. 
1] Mawbey- road Rent f ts || 4636  Jeyes. 4736 | Johnson, 4838 | Currie. 
2413 | P, Kyle, Southend. | Method of and apparatus for | 15 || 2580 | H, Johnson, Hocles, » -¥~ nrcpucading plats || 4656 | Gidlow and] 4751 Pugh and | 4841 | Gulland, 
raising sunken shipe and | Lane. — = || | __ Abbott. Steele. 4887 | Mewburn 
—— || 2541 | C. Harvey, Preston, | Process of damping biscuits |i tum entlaee | —— | oe 
2415 | J. Moore, Balham | Stove for consuming smoke. Lane. — i - py 4 Edwards. | 4687 | Webster. 276 | Lake(Wood-) 
Hill, Surrey. ee ae || 4679 | Duffy and | 4734 | Smith. 
2428 J. Allison, Lon- Apparatus for preventin ig acc 16 pr pa the D to action Davids. | Stevens. 
= rn. —— — | || 2543 | J. Bi Johnson, Lon- Minufitir of driving bands, : —— : 
2457 | E. W. Lemm, Brix- | Construction and arrange-| 17 | oan For — 
La citi, | se ag pe | ARSNRLEE RIPBC OF WHLGE THR SYHRTE TRA STAMP 
rakes of tramcars, éc. 2554 | oe Vaughan, Steam’ balers J. M. FP. du x... i = = 
2458 | G. Best, March, | Apparatus for purifying and | , | a f 
| Cambridgeshire. | softening water by removing | 2568 | HW, Bvorand Pastoning forsuspending stock-/ 23 |] o,| Name. | No.| Name. | No. | Name. 
a med Setibean bald te, | || 2630 | F.8. Colas, Paris. | Provision and other boxes or | 28 1873 1873 1874 
solution. 1] cases. oe 4084 | Maxwell. 4075 | Si 294 | Saxby. 
2486 | C. Carr, Smethwick, | Furnaces for melting metals 19 || 2637 | W. R. Lake, London. Came epee. = re tree, 4143 | Neale. 4096 Vow end ne 
Co. Stafford. and metallic alloys, and - ca ete teed fo of 99 } Verity. 
other heating purposes. || 2647 W. and D. A. Orie Rackets or bats used in play- | 
2517 | C.D. Abel, London, | Sheaf-biading apparatus. ¢. | 21 || , Liverpool.& | ing tennis and similar H 
W. Levalley, St. Paul, Minne- R. 4.81 Sloan, Bir- | games. PATENTS WHICH HAVE BECOME VOID. 
2529 | J. Cockburn, Jun., site US machine. 99 2655 | J. List, _ Wire fences. I.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
Tweed, wee || 2702 | A. M. Clark, London. cao — for type-writing | July1|) No, Name. No. Name. No. Name. 
2610 | J. i. Johnson, Lon- Telephones, or te ‘oer appa- | 26 A, M. Da Costa, oan Eeened 
‘ower, Paris. 1 —— 'Y. io USA. 1877 1877 1877 
2630 | W. wf T. Clark, rick, | Rail way bra, pari y ap- | 28 || 2718 |G. ry ye —— orushing machi-| 2 || 4476 | Murray , | #919 | Sterne and | 4558 | Clark 
plicable to other purposes. | ’ (Buist and Handyside. (Michel). 
we H. “Lendl. 2730 | J. Wetter, West- we 3 Alden). 4522 PR rmnr ong 4559 Janes. , 
Bedford te i, 4478 | Battista. 4529 | W. and S. | 4563 | Scott. 
2640 | W. R. Lake, London.) Machinery for arin 2 oe oe 4479 | Aube. Eddington. | 4564 | Bertin. 
wheat,” D. Me Renandoon, | || 2760 | H.J, Haddan, West- Suspended, a and self-levelling | 6 || 4481 —-- 6 ie toe pos 
Detroit, Mich,, U.S.A. July minster. eee 3 lor ink or other 4484 | Miles. comme, & and Haas). 
2704 ¥. 8 Brice, Liver- Apparatus for trimming shipe’ | ee 5 quis. |. . Stites, Hart- 447 Hunt. woe) 4567 | Conradi 
, or other i} J - ~ yte. 4536 irt Borgs- 
mi|3 Fr. Swind PR ne he na | 27635 P. F. Aerts, Brus- Centrifugo-helical pump. 4493 Pieper (Nagel (Bohlig) ane and 
2 A ° urn, ng small arms. | | * “a & Kaemp). | 4541 | Dobson. Briickmann) 
Birmingham. | ] 2822 | H.J. Haddan, West- Hest Test. F ar a - 9 4494| Pieper P| 4544 | Mason 4568 | Tupholme. 
3005 | I. L. Garside, Pater- | Separable buttons and analo- | 27 || minster. Bic uppli, Zawiercie, fi om 13 (Schott, Nagel,] 4545 | Hughes 4570 | Marley. 
son, New Jersey, | gous articles. || 2888 | H. J. Haddan, West- nalling apparatus for mines. and Kaemp). (Tunker & | 4571 | Failart. 
USA. H minster. x her my y cee City, 4498 | Robinson & Rub). 4572 | Wirth (Pult). 
814i | 8. Pitt, Sutton, Sur- | Thread-cases and under ten- | 30 vada, Robinson. | 4547 | Searle. 4576 | Hilton. 
* | rey. sions for sewing machines. || 2800 | F. Wirth, Frank- | Machinery for washing an 4499 | Campbell & | 4549 | Barlow 4581 | Villiers 
L. B. Miller and P. Diehl, fort-on-the-Main,| separa ores, &e. it Somerhill. (Seck). 4585 | De Pass 
Elisabeth, New Jersey, U.S.A, Germany. a Zeche, Homberg- |} 4500 | Schoth. 4550 | Oehlecker. (Somers). 
3173 | T. J. Stevens, Odi- Fittings employed in Yopels Aug. 3 |; on-the 7 —— “4 4503 | Fosbery. 4553 | J, K. and G. | 4586 | Fernie. 
- Han’ or carrying cargo in bulk || 2010 | W. Lloyd Wise, | Umbrellas. La Société Meurgey 4507 | Marsh B. Rennie. | 4587 | Farini. 
3259 Lloyd Wise, Gupta automatic brakes 9 ! Westminster. et Cie, Paris - go || 4510 | Walker 4554 | Adams, 4588 | Nikiforoff. 
j Wives ter. for railway trains. /. C. 2004 | J. Duke, Totness, | Manufacture of soluble sili- || 4514 | Lockie, 4556 r 590 | Thompson. 
pe on wae .~ + =e Devon = Pa © to produc- || 4515 | Sanders. (Christy). | 4594 | Platt, 
* ment, Pre ce. e ‘closing of fasten De sieves. || 3162 | R. Baker, London. Manuticture or preduction of of} 31 | _ CSoruerhill, ——— 
9063 | J.C. Mewburn, | Apparatus for boiling or —_ — Meal 8. NEB. Moree, hin | -_e 
- beck, New York, U.S.A, = ia 1007. 
onn|a. c a, - mi owed =. resin . - 3292 | B, Hunt, London. Co oitem end weikten of | 1l.—Through Non-Payment of the Seventh Year's Stamp Duty of 10¢ 
ey-by-Bow. for more — | brake ap tus for use in | 
| consumption of smoke, or on railroad rolling stock. 1873. 1873, 1873. 
2057 | B. J. Kennedy Manufacture of tobacco, 30 | W. D. Ewart, Chicago, lil., 3892 | Diver. 3920 | Rahtjen. 3971 | Oppenheimer. 
“Dublin. relating to ap tus foe, U.S.A, Ane. 3897 | Chelot 3935 | Yeomans. 3974 | Fuller 
g, or roll- ! $494 | St.@. L, Fox, Lon- | Electric ) and manufac- 3906 | Smith. 3948 | Morris. (Ashley). 
capanenely, and partay to don. ture of parts thereof, and 3910 | J, & R. Bell. | 3970 | Newton 8982 | Jones. 
uent treatment and i oo = for exhausting || 3916 ae meas 3993 | Mallison. 
para | q exhonsting - and Carter. 
Re r sale. ey Seas 1} ratus being aleo app ‘cable 
————— — || toother Sept. 
II. —Sealed December 14, 1880. || $603 | P.G. B.Westmacott,| Machinery for discharging 4 OPPOSED APPLICATION FOR LETTERS PATENT. 
i} Newcastle-upon- | grain and like cargoes. 3683, J. Bywater, U. Bedford, and T. Kershaw, Birstall, Yorks. 
5122 A. M. Chambers, Ovensfor making coke. Dec. 15 || 7%. Jacquard apparatus employed in looms. Dated September 10, 
onne | | wy  perpolit. Yorks. - || 8745 ae . Justice, Lon- i for PL. -% and 15 || 1880. 
« agers. | on. Ww. a | 
2434 | W. and W. T. W. Hsthol of and appliance for 16 | We Wine amd We Te Cole: || NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 
» _ Shef- uring blades of scissors, man, San Francisco, Cali- PATENT. 
‘hi Gheash Gugienl instrament, fornia, U.S.A. || No. 1345 of 1867 granted to W. E. Newton (A//red Noble, Paris), 
if fo te. | 3811 | @.and A. 8. Bower, ec tection of iron {| aud to fo ae Sepeees Company, Limited, of 149 
or. t Neots, Hun and urfaces and fur- || West 
2435 Bk Mass, Coupling and uncoupling rail- ington we Daoes employed tl ~ B, last da a7, - filing ric U4 oe de ba, va ny * oe 
om, Cumber- tramwa | $926 | I. #. *y Donald, or hes. C.J. of Jan and the applicatio 7 
| Jand. ous my fe be nay i] = Washington. - . Becktel and ee Horner, after, my can be heard by the Judicial Committee of the 
and apparatus herbs. U.B.A, Muncie, Indiana, U.S.A. || Privy Council, 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DEC. 11, 1880. 


Abridgments marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 


Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


1018.* Manufacture of Basic Bricks and Furnace 
Linings: P. M. Justice, London. (A. von Kerpely. Chemnitz, 
Austria). [2d )]—For improvements on Specifications 908 and 4780 
of 1878. The bricks are made of lime mixed with pyroligneous 
acid and water. The following mixture, dolomitic lime 112 grammes, 
water 25 cubic centimetres, wood vinegar 25 cubic centimetres, is 
rect led as a binding mixture to be added to powdered 
dolomite which has been treated with hydrochloric acid for making 
bricks. (March 9, 1880). 


1325.* Cases for Rockets, &c.: C. T. Brock, 
Norwood, Surrey. (2d.]—To obtain uniformity in the size of 
cases for rockets, &c., they are made by machinery, but no 
description of the machinery is given. (Provisional protection 
not allowed. March 31, 1880). 

1445.* Illustrated Bill of Fare: J. C. Callot, 
Paris. (2¢d.)—An album with pictures of the various dishes 
besides the bill of fare. (Provisional protection not allowed, April 8, 
1880). 


1699. 





Governors for Marine and other En.- 
W. T. Clark, Rugby, and W. H. Ashwell, 
(8d. 22 Figs.|—For marine purposes the improved 
governor consists of a cylinder which is in direct communication 
with the sea through an opening in the stern of the ship. Within 
the cylinder is an inner vessel connected by a rod to levers or 
cranks for working the throttle valve of the engines, so that whilst 
the water outside the ship covers the blades of the propeller the 
cylinder is filled with water, and the inner vessel being thereby 
raised, the full pressure of steam is admitted to the engines; but 
when the vessel pitches and the propeller emerges, the water in 
the cylinder will run off and the inner vessel will descend, thereby 
imparting a pulling rotion to the rod which closes the throttle 
valve and stops the supply of steam to the engines; the object 
being to prevent the ‘‘ racing” of the engines when, from the pitch- 
ing of the ship, the propeller is temporarily relieved from work. 





There are two arrangements described for effecting this part of the 
invention, and another arrangement applicable for stationary 
engine governors. The illustration shows the cylinder and inner 
vessel referred to. The port A is open to the sea, and the water 
entering therein closes valve D, and passing up port B fills the 
cylinder and causes the inner vessel C to rise on its guide K and 
impart an upward stroke to the rod E. thereby communicating the 
opening motion to the throttle valve through the crank I and con- 
necting rod H. When the sea recedes from the propeller the water 
escapes from the cylinder by valve D. For governors for stationary 
engines a current of water is forced by a rotary pump beneath a 
piston weighted by a spring or weight, the piston rod either 
imparting direct action to the throttle valve or operating the slide 
valve of a steam or hydraulic cylinder for the same purpose. 
(April 26, 1880). 

1709." Treatment of Steel: J. Haldeman, New 
York, U.S.A. (2d.)—For the “production of metal of high 
character, great strength, and great ductility,” steel, either in bars 
or scrap, is placed in any ordinary heating furnace, and after being 
raised to “a sufficient degree of heat to practically decarbonise 
the steel,” is allowed to cool gradually. (Provisional protection not 
allowed. April, 26, 1880). 


1740. Rivetted Joints of Steam Boilers, &c.: P. 
Samson, Forest Hill, Surrey. [éd. 12 /igs.)—(1) Butt 
joints for steam boilers, &c., are made with butt strips on both 
sides of the joint, the inner strip being wider than the other, so as 
to take an additional row of rivets on each side (see Figs. 1 and 2). 
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The rivets in the outer rows are more widely spaced, the pitch 
being by preference double that of the others. To admit of more 
effectual caulking the edges of the inner strip are indented. 
(2) Lap joints are also formed with ovter rows of more widely 
spaced rivets and indented edges. (April 28, 1880), 


1747.* Manufacture of Horseshoes: W. R. lake, 
London. (/. D. Billings, New York, U.S.A.) [2d.J—'the horse- 
shoes are made from iron or steel bars of T-shaped section, the 
central rib of which forms a continuous projection or calk extend- 
ing around the shoe from heel to heel. A groove for the nail holes 
is formed in the outer side of the vertical rib or calk. (April 28, 
1880), 


1754.* Tube E: nders : G. Sonnenthal, London. 
(P. Revolion, Moulins, France). [2d.]—The expander consists of a 
long taper mandrel and several loose rollers. The fact of the 
rollers being loose allows of four, five, six, or more being used 
according to the diameter of the tube or ferrule that is to be 
expanded. (April 29, 1880). 





1758. Metallic Rail Sleepers: C. D. A 
London. (J. A.J. Vautheria. Dole Jura, France). (64. 13 Figs.) 
—tThe sleeper, which is placed longitudinally, consists of an iron or 
steel plate rolled to trapezoidal form ; its upper face is flat for 
flanged rails and hollowed for double-headed rails; it may have a 
lip projecting upwards at one edge for the rail base to butt against. 
The sides of the sleeper slope outwards from the upper face, and 
terminate in flanges also projecting outwards. The ges rest 
upon and are secured to transvérse sleepers of similar form placed 
at intervals. A pair of longitudinal sleepers, together with a pair 
of transverse sleepers, thus constitute a sleeper frame. e 
longitudinal sleepers are secured to the transverse sleepers by 
bent steel clips held down by bolts and nuts, The bolts have 
T heads, which are passed through slots in the upper face of the 
transverse sleeper, and on each bolt is peng a clip, consisting of 
a piece of bar steel bent to the form of an almost oval loop, one 
end of the loop being turned vertically downwards into the slot of 
the transverse sleeper, and the other end being turned inwards so 
as to bear on the flange of the longitudinal sleeper. The bolt 
passes through a hole in the upper flat part of the hoop, and 
tightens down the clip on to the rail. The rail is secured to the 
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longitudinal sleeper by a hooked bar passed through holes in the 
sloping sides of the sleeper. The hooked portion of the bar lies 
over the flange of the lower head at one side of the rail, and the 
portion of the bar which projects through the hole at the other 
side of the sleeper is slotted to receive a cotter, or is screwed to 
receive a nut to tighten the hook firmly against the rail. These 
clip bars are introduced alternately at opposite sides of the rail. 
A clip extending upwards to bear against the rail may be intro- 
duced between the nut or cotter and the sleeper, so as to bear 
against the rail opposite to the hook. A is the bent steel clip, g the 
T-headed bolt (Fig. 1), c the transverse sleeper, and a the longi- 
tudinal sleeper. In Fig. 2, && are the hooks secured by the cotters 
11. (April 29, 1880). 


1767.* Manufacturing Oleomargarine: M. I. 
Emanuel, London. [2d]-—Relates to improvements in the 
process of manufacturing cleomargarine and butterine, or arti- 
ficial butter. Beef suet is melted in a tank with water, and 
the following ingredients added; 251b. ordinary salt, 14 1b. to 2b 
carbonate potash, } lb. chlorate of potassa or perlax, 1} Ib. nitrate 
of soda. In making artificial butter 20 gallons of milk and 25 Ib. to 
30 1b. best butter are placed in a churn, and after being churned 
for three-quarters of an hour, l0cwt. of the oleine and some best 
ground nut or sesame oil is added. (Provisional protection not 
allowed. April 30, 1880). 


1774.* Show Cases: J. Kershaw, London. ([2d.)— 
Consists in forming a show case with an internal box to contain 
the articles, so that the articles can be withdrawn without disturb- 











ing the case. (Void, the patentee having neglected to file a specification. 
April 30, 1880). 
1779. Steamships: W. Gray, Dawlish, Devon. 


(6d. 4 Figs.)—Consists principally in adapting boilers of a loco- 
motive type for use in steamers. The boiler is mounted in such a 
manner that the furnace doors are in the side of tie firebox under- 
neath the barrel. Two furnaces are provided to each boiler, and 


each has its own set of flue tubes, between which are arranged 
1. 
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plates to aid the circulation of the water. At the front of the fire- 
box is fixed another circulating plate, which separates an ascend- 
ing current against the inner plate of the firebox from a descending 
current passing along the outer plate. To insure more perfect 
combustion, a brick arch is built in each firebox beneath the flue 
tubes. Over each of these boilers is erected an upper boiler of 
saddle-like form (or a horizontal barrel is used in combination 
with two of the lower boilers) in which are tubes forming return 
flues for the smoke, and the steam domes of the upper and lower 
boilers are connected together by pipes with stop-cocks for 
equalising the pressure. Tanks are provided in the bottom of the 
ship to catch the rain-water falling upon the deck; aa is the boiler 
with divided firebox arated by a partition a'; and a* is the 
brick arch built our te firedoor; a*, a® are circulating plates ; 
and a* a‘ circulating pipes; b is the saddle boiler; hh are the 
fresh-water tanks into which rain-water is led from the decks 
through pipes ii. (April 30, 1880). 


1794. Treating and Manufacturing Oils and 
Wax from Shale, Peat, &c.: J. Broad, London. 





(6d 3 Figs}—One of the retorts a a being filled with a sufficient 
quantity of Kimmeridge shale, or other material reduced toa 
powder, the fire is directed by means of the dampers to act u 

it through the intervening thickness of sand or water in the jacket 
d, and superheated steam is admitted under the perforated false 
bottom c¢, or through a perforated coil of pipe both above and 
below the material. By these means the oils and waxy materials 
are distilled from the shale, and K- into the worm g, where 

are condensed. The vessel A kept full of cold water, an 









































is covered with wet fibrous material. While distillation is being 
carried on in one still, the other is being cleaned out so as to render 
the process continuous. (May 1, 1880). 


1812. for Roundabouts: W. Sanger, 
Margate, and F. Savage, King’s Lynn. [10d. 8 Figs.)— 
The novelty of the invention consists in making the carriages of 
roundabouts in the form of boats or ships, and giving to them a 
rolling or pitching motion to resemble the movements of a vessel 
at sea, To produce a pitching movement the carriage is supported 
on an axis which lies transversely below the centre of its bottom. 
A lever is attached to the axis anda connecting rod communicating 
with a crank imparts the desired motion as the carriage wheels 
run around the circular track of the roundabout, (May 3, 1880). 


1821. Apparatus for Suspending, &c., Cages: A. 
wi Bits Yorks. (en 7 Figs.)—Referring to the 
illustration, A is a block in which are the transverse and vertical 
slots B and ©, within the former of which are two plates D and D. 
The outer edge G of each plate is curved or tapered, and projects 
outside the block. On the opposite end of the plates are formed 
notches, one of which is shown at H. The pin J, of the shackle K 





of the winding rope, is held in lateral slots provided in the plates 
D D, the whole being kept in position by a small pin R of soft 
metal passing through block and plates. At the lower end of the 
block is the shackle O, to which the cage is attached, and should 
the cage be wound up against the head gear of the pit the curved 
edges G of the plates strike against the edges of the aperture N 
and the plates being forced inwards cut the copper pin, cause the 
notched edges to open above the plate P and release the shackle 
pin of the winding rope, leaving the cage suspended to the head 
gear. (May 4, 1880). 


1822. Machinery for Cutting Cards: J. Nuttall, 
Bury, Lanc. [6d. 5 /igs.)—The invention consists in cutting 
one or more rows of holes ina Jacquard card at one operation 
instead of cutting all the holes at one operation, and in machinery 
for effecting the same. The object is to produce duplicates of a 
series of cards already prepared to represent a given pattern and 
laced together in the usual manner. @ chain of cards is pas 
around a Jacquard cylinder which is placed under selecting wires. 
The cards to be punched are secured one at a time between 
grippers which place them on a perforated plate beneath a set of 
punches, After two rows of holes have been punched both the 
cards are fed forwards the proper distance, and two more rows 
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are punched and so on. In the illustration j is the Jacquard 
cylinder, and w the chain of prepared cards; ais selecting 
head, y the selecting wires guided in the plate z, From each of the 
selecting wires a bell-crank lever e or f forms a connexion to the 
punches, the action of the levers being such that when a selecting 
wire comes in contact with a part of the pattern card that is not 
perforated and is carried up by the card, the lever draws a hori- 
zontal bolt or key from a perforated plate above the punches 6 , and 
allows that punch to pass through the plate when the plate is fomeed 





down upon it by the eccentrics g! gl and the slide a al, 
machine is shown ready to commence work, The operator 
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presses down the piano lever é and depresses the treadle, thus 
drawing forward the frame carrying the pattern card, and opening 
the nippers p into which he places a blank card. The treadle and 
lever are then released, and the weight n draws the card and 
pattern cylinder into the right positions for the first two rows of 
holes to be cut, viz., the card under the punches } 6, and the 
cylinder under the selecting wires yy. When the main shaft ¢ is 
turned round the eccentrics bring down the selecting head; in 
descending each selecting needle that comes on a blank on the 
pattern card raises on end of the bell-crank lever to which it is 
connected, and the other end of the lever draws back the key through 
which it passes and the corresponding punch does not perforate 
the card to be punched ; each selecting needle that passes through 
a hole in the pattern car does not move the lever to which it is con- 
nected, and the key through which the lever passes remains across 
the hole in the upper end of the corresponding punch slides and the 
punch is forced through the card to be cut. The action of the cam / 
causes the piano lever to move the cards forward the distance 
required for two more rows of holes. The lace and peg holes are 
made by forming corresponding holes in the cylinder or barrel, and 
cranking the corresponding selecting wires clear of the cards, 
The specification further describes o similar machine to be worked 
by power. The inventor appears to have prev ous patents relating 
to the same subject but does not give the numbers or dates of them. 
(May 4, 1880). 


1831. Pianofortes, &c.: W. A. Waddington, 
Stonegate, York. (tid. 1 Fig.jJ—The invention is for a 
novel instrument termed an “orchestral piano,” in which a piano- 
forte, harmonium, and bells are combined in the one instrument, 
the feature of novelty substantially consisting in arranging the 
harmonium reed box above, and operating the valves from the 
finger keys. The three portions of the instrument can be used 
— or independently at-will, and are all operated from the one 

ey-board. In the illustration a is the ordinary pianoforte key- 
board operating through hopper 6 and sticker c¢ upon the butt of 
the hammer d. The key a works a crank lever e, and causes it, 


when the key is depressed, to force back the tail of damper lever /, 
and so remove damper / from contact with the string; g is a vertical 
sliding rod operating bent lever n when the key is depressed. 


The 



































lever h carries the valve i, and when it is moved the valve is with- 
drawn from contact with the face of the reed box k, so that the 
corresponding reed commences to sound. When the key is allowed 
to rise the spring #' causes the valve to return to its seat. The 
key also acts on crank lever /, carrying a hammer head at its end 
for striking upon a bell, The strings, harmonium reeds, and bells, 
operated by one finger key, are all tuned to the same note. The 
reed box is mounted upon trunnions at &', so that by rocking 
the box, the lever n can be raised out of reach of the rods g, and the 
harmonium part of the instrument silenced when required. The 
bell appliance can be thrown out of action by raising the tail of 
the lever / beyond the reach of the ends of the jkey, the block /* 
which carries the lever / being capable of turning upon a hinge, 
Refers to former Specification 4210 of 1879. (May 5, 1880). 


1835. for Obtaining Adjustable 
Intermittent Motion: W. B. Dewhirst and G. 
Barker, Manchester. [(d. 4 Fiys.) A crank-pin A in a 
revolving dise B works in a recess formed in the back of plate D, 
which is connected to the rod I, to which intermittent reciprocating 


Apparatus 





motion is to be given. An adjustable slidiiig jaw G is fixed by 
means of the set screw IH to the plate D, nearer to or further from 
the centre of revolution. According to the pesition of the sliding 
jaw the crank-pin at each revolution gives to the rod a longer or 
shorter stroke. To reduce friction the crank-pin is surrounded by 
a loose bush F. (May 5, 1880). 


1844. Enemas, &c.: J. Burbridge, R. C. Thorpe, 
and T. Oakley, Tottenham, Middlesex. [6¢. 5 is.) 
—The enema is constructed entirely of india-rubber, with the 
addition of metal or ivory mounts and valves. The suction valve 
is formed by turning in the end of the suction pipe, and com- 
pressing it while plastic, so as to resemble a pair of lips. The 
delivery valve is made by flattening the pipe jast before it enters 
the nozzle. The whole may be vulcanised together or the diffe- 
rent parts may be united by collars of hard rubber provided with 
screw threads. (May 5, 1880). 


1863. Firegrates: J. M. Stanley, Rhyl, Flintshire. 
[6¢. 6 Figs.)—The upper part of the firepiace is closed by plates 4 


of iron or other suitable material, the space behind being utilised 
for the reception of coal or other fuel inserted through the door d. 





Flues running from the lower part of the fireplace lead the pro- 
ducts of combustion into the chimney. (May 6, 1880). 


1879. Storm Deep-Sea Floating Anchors. W. 
Bailey, Hull. [6d. 9 Figs.}—The anchors are cast overboard 
in‘a violent storm in order to keep the vessel ‘‘end on” in the direc- 
tion of the wind, and to keep her out of the trough of the sea. The 








illustration shows the arrangement. The floating anchor has a 
number of ribs A for strength and an air vessel G to insure the 
anchor floating in a vertical position when in use. A buoy F is 
attached by a chain and acts as a supplementary drag. (May 7, 
1880). 


1881.* Manufacture of Beverages, Beers, &c.: E. 
Dugdale, Liverpool. [2d.)—Relates to a new non-intoxicant 
beverage and a process. and apparatus for manufacturing it. The 
beverage is made from malt and hops, and is bottled hot to prevent 
fermentation. ‘The process consists in making a decoction of malt 
and hops, and the machinery is a system of vats and boiling 
appliances. (May 7, 1880). 

1883.* Fulling Stocks: R. Kilburn, Leeds. ([2d.)— 
Relates to the dish of fulling stocks used in fulling woollen goods, 
&c.; the object of the invention is to enable the attendant tofput in 
or remove the material from the machine more readily than at 
present, The improvements consist in having one end of the dish 
arranged that it may be let down or lifted up, so that the method 
of lifting the material over the sides of the vessel is dispensd with. 
(May 8, 1880), 


1884. Steam Pusttying Ap atus: J. A. Hopkin- 
son and J. Hopkinson, Huddersfield. [6¢. 4 /igs.}—Is 
an apparatus for separating water from steam, the steam being led 
from the boiler and passing to the engine in the direction of the 
arrows; 6! and 6? are perforated cylinders and 6363 perforated'plates, 
between which animal charcoal or similar material may be placed 
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to assist in the elimination of the water, which returns to the boiler 
through channels ee. {n one modification the steam is conducted 
first into central chamber d, thence through annular casing d. and 
into the upper chamber through perforations formed in the upper 
end of the annular space c, which is closed at bottom. According 
to another modification, the apparatus js arranged inside the boiler. 
(May 8, 1880). 


1885. Cold Producing and Ice Making Machi- 
nery: K. Knott, London. [(d. 3 Figs.)}—The improve- 
ment consists in arranging the machinery, so that two distinct 
circulations of air are obtained in such a manner that the cold-pro- 
ducing agent is prevented from coming in contact, or mixing with 
tne purified moderately dry air circulating in the ‘provision 
chambers. These improvements are used in combination with the 




















refrigerating system described in former Specifications 1920 of 1876, 
3182 of 1877, and 1876 of 1879. The illustration shows the improve- 
mrnts, A are the provision chambers, B an air-tight chamber con- 
taining a coil B! in which compressed air circulates, The air 
enters from expansion cylinder, passes through the coil, returns 
to air-tight chamber c to cylinder a, and through the machine, thus 
making a complete circuit. E are purifying chambers, and F a 
compressed air machine, the expansion cylinder of which connects 
with one end of the coil pipe B!, the other end being connected 
with chamber c from which the compression cylinder a is supplied 





with air. H are exhaust blowers for sending air to chamber B, 


so that it comes in contact with the cooling surfaces of the coil pipe 
It will thus be seen that two separate circulations are obtained, one 
through the compressed air machine and coil of pipes, the other 
from the blowers H into cold supply chamber B. (May 8, 1880). 


1886.* Gompection for the Manufacture of Fire. 
bricks: H. T. Hic . Stourbridge. ([2¢.)—Con- 
sists of powdered slate, three parts, fireclay, one part, with sufficient 
water. The mass is treated and burnt sim‘larly to fireclay, and 
produces an extremely refractory material suitable for gas fur- 
naces. (May 8, 1880). ' 


1887.* Switches and Crossings for Tramways: 
G. Urie, Glasgow. [2/.]—Instead of chilled castings being 
employed switch points are made from rails similar to those which 
form the permanent way of the tramway. When grooved-headed 
rails are used with a vertical web and bottom flange two short 
lengths of these rails are taken for each line, and the edges of the 
rails are planed away, the one rail being tapered away on the edge 
next to the solid part of the head at the desired angle, and the 
other rail at the opposite side. The ends of these rails thus treated 
curve outwards to form the separate lines, and the angled or 
tapered fin remaining of the solid-headed rail forms the dumb 
point. In the movable point this fin is cut away to the depth of 
the groove and back to near the part where the rail joint com- 
mences, and a movable tapered tongue of the usual form is fitted in 
the space corresponding to the rail fin at the junction of the two 
grooves, this switch being jointed to the rails at its back end by a 
vertical pin. For crossings the rails are sawn or cut across at the 
required angle to admit the flange of the wheel. (May 8, 1880). 


1888. Brake Cylinders: J. A. F. Aspinall, Dublin. 
[6d. 2 Figs.)—Is for forming the flexib‘e portion of the sack or 
piston of air brake cylinders in ‘two parts of unequal area for the 
atmospheric air to act upon the larger area so as to insure a 
tendency for the brakes to keep off as long as the vacuum is 
maintained in the pulling portion of the brake cylinder, and 
also to assist in taking the brakes off when a vacuum is formed in 











the said pulling side of the brake cylinder, and generally to increase 
the “life” ofthe sack. Air is admitted through holes in the ring 
D to the space between the diaphragms A and A!. The area of A 
is slightly greater than that of A‘, and it is stated that the work- 
ing of brake is thus rendered more certain. The specification 
also refers to 4521 of 1878. (May 8, 1880). 


1889. Reaping Machines: T. Culpin, London. 
(6d. 12 Figs.)—The improvements chiefly consist in (1) the means 
for lifting, lowering, and adjusting the frame of a sweep rake reap- 
ing machines and especially the quadrant racks at the sides T and 
the pinions U employed for that purpose; (2) the employment of 
springs / to the blade arms g, or to pivot bolts, for the purpose of 
Ifting the {blade arms to a nearly vertical position; and (3) a 
movable detent or rake holder. The first two arrangements are 
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shown in the illustration. A is the main frame which carries the 
working parts of the machine. The main wheel C runs on & 
spindle, upon which is a pinion U, the position of which in the 
toothed quadrant determines the height of the machine from the 
ground, The entire weight of the machine is thus carried by 





the pinions U U and the teeth, the angle at which the knives 
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can be set being controlled by hand lever a. The second arrange- 
ment consists of coiled springs f, the outer ends of which are con- 
nected to arms g in order that each arm may automatically adjust 
itself to the varying angles it has to assume as its roller rides 
against the surface of the fixed cams. (May 8, 1880). 


1890. Manufacture of Ammonia and Ammo- 
niacal Salts: G.T.Glover, Belfast. (2d.]—This inven- 
tion consists in the production of ammonium chloride by passing 
hydrochloric acid, along with the gases containing nitrogen and 
the vapours of water, over and through heated carbonaceous 
matter, and in the use of the ammonium chloride thus produced in 
the manufacture of ammonia and ammoniacal salts. Coal, coke, 
or carbonaceous shales are placed in a tube, which is brought to a 
reG heat, and into one end of which is admitted small quantities 
of gas containing nitrogen along and together with the vapours of 
water and hydrochloric acid. The products are conducted from 
the tube by a pips and condensed in cooling flues or close flag 
tanks, or caught in a tank containing sulphuric acid, whereby 
crude sulphate of ammonia and hydrochloric acid is produced. 
The ammonium chloride which issues from the tube is purified in 
the ordinary manner. (May 8, 1880). 


1891.* Truss or Bandage for the Legs of Horses, 

.: E. Kimber, London. (Ll. //, Bellamy, Brockville, 
Canada.) [2d.)}—To give an easily regulated pressure to pads or 
sponges fastened to the inside of a truss arranged over enlarge- 
ments or other diseases on a horse's leg. The bandage is made 
from india-rubber adapted to the form of the leg, and is fitted with 
sponges to carry remedial substances. Fastening devices are 
attached to the bandage. (May 8, 1880), 


1892. Air Compressors: W. Lloyd Wise, London. 
(C. W. Burton, Paris.) [6d. 2 Figs.]—The admission of air to the 
cylinder to be compressed and the emission of the compressed air 
to the reservoir is regulated by means of piston valves or cylin- 
drical slides operated by air compressed by the compressor. 
Referring to the illustration, which is a sectional elevation of an 
air compressor cylinder, a is the cylinder, which is double-acting 
atid contains the piston m. On the sides of the cylinder are two 
small cylinders cand d. In the cylinder c are two pistons f and /t 
eonnected together by a rod, to regulate the admission of air into 
the compressor cylinder through the openings g g', the passages 
h h\ serving for the introduction of the air into the small cylinder c. 





The cylinder d d' encloses two pistons ¢ and e, which work 
reparately ; these pistons are for the purpose of opening and closing 
the communication through the ports p p and the passage / 
between the compressor cylinder and the receiver. Two methods 
of working the pistons f/f! are illustrated, that about to be first 
described being shown at the lower end. The piston rod b works 
in two stuffing-boxes of long bore provided with three rings of brass 
dividing each stuffing-box into two parts. On the middle ring is a 
channel é to form a passage for compressed air from the large 
cylinder to the two ends of the small cylindere. The two longi- 
tudinal cavities j7' and the transverse holes o o' made in the com- 
pressor piston rod enable the two ends of the small cylinder c to 
communicate with the large cylinder when the piston of the latter 
has arrived at the end of its stroke. The compressed air that 
remains in the «nds of the cylinder c after the stroke of the pistons 
is completed escapes through the compressor piston rod by means 
of the passages j"', o! in this rod when they come in communication 
with the pipe #7 The apparatus operates as follows: Supposing 
the piston to be travelling in the direction of the arrow, air enters 
the small cylinder through the passage h', turns round the piston 
7‘ and enters the cylinder through the opening g'. ‘The air com- 
pressed at the other side of the pistoa forces up the piston e and 
flows to the receiver. As soon as the compressor cylinder reverses 
its motion the air pressure in the receiver closes the valve ¢, which 
is larger in diameter at the end nearer the centre of the cylinder 
than at the other end. During the stroke of the piston the space j 
in the rod 6 becomes filled with compressed air, and at the proper 
moment this is discharged through the openings to the piston f and 
moves it, thus opening communication from the air to one end of 
the cylinder and closing it to the other, By the second method the 
holes in the piston rod may be dispensed with and the admission 
valves be worked by air admitted through the tappet valve g. 
(May 8, 1880). 


1893. Making Spiral Springs of Steel, &c.: R. L. 
ker, Newton Moor, Chester. [4¢. 3 Figs.]—Bars of 
steel, or other metal, of an equal thickness throughout, and of 
rectangular section, are bent to form helical coils, the ends 
of which are left opposite to one another. The part of the coil 





between the ends is heated and then subjected to pressure which, 
by bending the intermediate rings, produces a coil of the same 
depth throughout. A portion of each end is cut off to allow the 
Spring to be contracted, to give the necessary elasticity for use in 
pistons and air-pump buckets. (May 8, 1880). 


1896. Apparatus for Forcing Lubricating 
Matter into Engine Cylinders, &c.: J. A. Hopkin- 
son and J. Hopkinson, Huddersfield. [td. 2 Figs.j— 
The oil cup a is provided with a small force pump 6, by means of 
which the oil, or other lubricant, is drawn through valve g and 
forced through valves h and i into the cylinder: two delivery 
valves being furnished to prevent more effectually the entrance of 
steam to the lubricator. At the upper end of the plunger eisa 
slot, on each side of which is a shoulder, one facing upwards and 
one downwards, and reciprocating movement is imparted to the 
plunger by a projection on shaft c, which engages eg and 
then the other shoulder. The shaft c is made to revolve by means 
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of a lever and ratchet motion 7. To release any steam which may 
become pent up in the lubricator, the small cock & is partly 
unscrewed, when the steam escapes by aperture 7. (May 8, 1880). 


1897*. Combined Harrow and Roller: E. 
Edmonds, London, (2. B. King, Independence, Kansas, U.S.A.) 
(2d.}—The machine carries two harrows, one in front of, and one 
behind a ro!ler in one or more sections, A lever, within reach of 
the driver, serves to adjust the working depth of the barrows, or 
to raise them entirely from the ground. (May 8, 1880). 


1898. Heddles for Looms: H.H. Lake, London. 
(S. Sewall, Tewkesbury, Mass,, U.S.A.) [6d. 12 Figs.J—As will be 
seen from the illustration the eyes are 
formed in strips of metal, and the aoe 
are alternately bent forwards and back- 
wards to decrease the friction on the warp 
threads, The flat metal heddles are mounted 
in a frame in the following manner: A slot 
is cut in each end, the width and length 
of such slot being slightly greater than 
the thickness aud width of the heddle 
rod which passes through it, and the 
two strips of metal left at the sides of 
the slot are set up from the gexeral plane 
of the heddle, but in opposite directions, 
each parallel and raised in the same direc- 
tion as the corresponding section of the eye 
portion of the heddle. This construction 
gives the heddle greater play upon the 
supporting rods than it would otherwise 
have. The specification describes means for supporting and strain- 
ing the rods n. (May 8, 1880). 


1899.* Machinery for Washing Clothes, &c.: J. 
Phipps and E. Blackshaw, Arnold, Notts. [(2d.)— 
The washing tub has in it a vertical shaft with a perforated disc 
near its lowerend. Above this disc is afriction disc. A pipe or 
hollow shaft, with another friction disc, runs on the first-men- 
tioned shaft. and is provided with arms or pegs. The two shafts 
are driven in opposite d rections. Two modifications of the appa- 
ratus, which cannot well be understood without the aid of draw- 
ings, are spoken of. (May 10, 1880). 


1900.* Boilers and pe Connected there- 
with for Perfecting Combustion of Fuel: T. 
Hudson, Coatbridge, N.B. 2d.j)—The steam or water 
spaces of boilers are constructed with tubes through which air is 
drawn or forced. The said air is thus highly heated and is dis- 
charged through a pipe amongst the gaseous portions of the fuel at 
or near the dead plate, or the bridge, or into or through a hollow 
bridge. ‘Ihe air tubes may be placed in the flues instead of in the 
water or steam spaces. (May 10, 1880). 

1903. Sewagelrrigation: G. H. Gerson, Berlin, 
[6d. 5 Figs.)-The sewage is carried by underground main and 
branch pipes C about 5in. to 9 in, in diameter placed at intervals 
of from 180 ft, to 250ft. along the mains. Upon OC, also at same 
intervals, are fitted the stand-pipes D, the upper ends of which are 
furnished with revolving elbows, to which are connected the irri 
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gating arms E about 90 ft. to 130 ft. long. These arms are 
closed at their outer ends, and consist of a number of pipes, 
troughs, or other suitable channels with movable joints made in 
any convenient manner. Along the length of these channels are 
outlets efor the sewage, which may or may not, as desired, be 
fitted with adjusting devices to control the flow. The irrigating 
arms rest upon supports, which may pe either wooden blocks, 
provided with lugs for carrying, as“shown at h, or wheeled 
trucks, asshown atk. Aftera certain portion of the land has been 
irrigated the arm E is turned round to another portion by a hooken 
instrument engaging one of the lugs of the support. In some 
cases the arm may be made stationary. (May 10, 1880), 

. Fireplaces: . Allison, London, (A. Z. 
= — a= Lefevre-Bergeot, Paris). (6d. 
\ 4 Figsj—This invention is 





shown in the illustration. 
An air tube A opens from the 
outer atmosphere into a basin 
B, a cast-iron pla‘e forms 
the hearth und closes the four 
sides of the basin B; the 
plate has openings C, over 
which is a grating L sliding 
in grooves. The hollow dog 
irons or side bars of the grate 
are over the openings, and 






R their head-pieces M are 
3 made movable so as to 
revolve on a‘pivot. The air 


passes through A into basin 
3, whence it proceeds to a 
hot-air box B'. The aie being 
there heated, passes through 

















holes in each dog iron, caus- 
ing a sufficient upward 
SS ef draught. By turning the 


head M of the dog irons, the 
Se” een ee ee hot air may be led in any 
direction round the fro: lace, (May 8, 1880). 
1908.* Steam Generators, &c.: J. Windle: 
Moston, Lanc. (2d.]—The shells and flues of steam boilers 
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“7 are to be made from rings rolled like wheel tyres and without any 


longitudinal joints. These various rings are to be united by joint 
rings and rivets, or by being inserted into one another and rivetted 
(May 10, 1880). 


1913.* Name Plates: J. Edwards, London. (2¢)— 
Consists in making name plates of skeleton letters, the space 
behind acting as the background. The letters may be made with 
projections for fixing into a frame, or may be in one piece there- 
with. Glass may be employed to protect the name, and in some 
cases porcelain may be used, the name being printed thereon. 
(May 10, 1880). 


1914.* Raising Submerged Ships, &c,: R. Punshon, 
Brighton. [(2d].—A hexagonal tube has a small charge of rocket 
composition at one end, and over this composition is a wooden 
plug, When a great number of these tubes are bound together, 
and attached toa sunken vessel, they wre fired simultaneously by 
an electric fuse. The gases generated by the rocket composition 
force the wooden plugs nearly to the ends of the tubes, expelling 
the water from them, and thus forming a buoyant body for raising 
the vessel, (May 10, 1880). 


1915, Manufacture and Printing of Paper Bags: 
Cc. Beckmann, London. (£. Schurmann and C. Schurmann, 
Elberfeld, Prussia), (6d. 1 Fig.J}—The paper to form the bags is 
drawn off the roll a by rol’er 6, which is made to move inter- 
mittently, and to draw off at each movement a sufficient length for 
one bag. As the paper lies on }, paste is applied to its edge by 
pasting wheel c revolving in paste trough c', the position of which 
is adjusted by thumb-screw, as shown. The paper passes over 
rollers to the table of the machine, where the printing is done by 
a platen fixed over the paper and a forme of type, which is caused 
to rise up from below at each pause in the intermittent action of 
the paper. After being printed, the paper is led beneath the 
rollers ff, which bend it into a trough-like form, and it is further 
doubled over into the form of a flat tube by passing beneath a pair 
of stationary adjustable fingers g g, which overlap the pasted edge 
by the dry one. Beyond these fingers the paper passes between a 
pair of adjustable grooved gauges, which reduces it to the desired 
width for the bag. In front of the gauges are two rollers with 





narrow bearing surfaces, which nip and hold the paper between 
them without, however, flattening the edges, These rollers, 
besides pressing down the pasted seam, aid in the intermittent 
draw-off motion. A pair of nippers closes on the paper while it is 
stationary, and holds it while the pasters & &, which are caused to 
advance from each side along guides, paste and turn over the flap 
which forms the bottom of the bag. During the pause in the 
motion of the paper, the cutting apparatus / /, actuated by a crank 
and suitable mechanism underneath, cuts the paper, and detaches 
the bag; mm are rollers which finally flatten down and discharge 
the bag on to the finished pile n. (May 10, 1880). 


1916. Compounds for Preserving the Bodies of 
Human Beings, &c.: J. Wickersheimer, Berlin. 
(4d.]—The invention is applicable for the preservation of dead 
buman and animal bodies, and for preserving flesh for food, The 
compound for the former consists of methyl-alcohol and salicylic 
acid, a solution of potash, common salt, saltpetre, and alum, to 
which are added glycerine and carbolic acid. For the latter pur- 
pose the compound is made of salicylic acid, methyl-a!cohol 
glycerine, and a solution of mineral antiseptics in which alum is 
the chief ingredient. (May 10, 1880), 


1918. Soot Screen for Use in Sweeping Chimneys: 
(6d. 7 Figs.;—Consists of a movable temporary screen or tent to 
































be arranged around the fireplace whilst the chimney is being 
swept. The illustration shows one form of the structure without 
its coverings. (May 11, 1880), 


1919.* Manufacture of Azotic or Nitrogeneous 
Fertilising Compounds with ‘bonaceous 
Residuum: H.H. Lake, London. (D. 0. Knab and L. P. 
Trouilloud, Paris), [2d.}—It is stated that “humus” is an indis- 
pensable constituent of all manures for agricultural purposes. ‘To 
obtain this humus freshly cut peat is cleaned from stones, roots, 
&c., and ground between rollers. It is then treated in a pugmill 
with a solution of caustic alkali, and kept at a boiling temperature 
until it attains a black colour, when it is dried ready for use, A 
powerful nitrogenous manure may be prepared from this product 
by a process of lixiviation and evaporation. The residuum when 
calcined is a valuable disinfectant. (May 11, 1880), 


1920. Combination Tool for Cutting, Shear- 
ing, Punching, Rivetting, Pressing, Bending, 
Straightening, and Upsetting Metal: W. A. Bar- 
low, ndon. (2. &. Jentzsch and H, Zwanriger, Vienna), 
(8d. 13 Figs.}—The machine is for the use of sheet metal workers, 
and is to perform all the operations enumerated above. The arms 
A and B can be made to oscillate, under the action of the lever LD, 
either on the centre d or the centre e, accordingly as the pin is 
placed in one or other of the two holes ; h/ are shears for cropping 
bars, &c.; F G shears for cutting sheets; //' punch and die with 
guard; ¢ uw bending devices; E clip or gauge, The remaining 
operations are effected by substituting the n tools in the 
various jaws as most convenient, The inventor claims, inter alia 
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each part in combination with any other two parts. (May 11, 
1880), 

1922. Handles for Knives, &c.: 8S. Staight, 
London. ([(d. 5 Figs.}—The invention relates to the applica- 


tion of thin sheets of ivory or other veneer for the handles of knives, 
umbrellas, &c., and the improvements consist in dispensing with the 





use of rivets or cement in attaching the veneer to the body of the 
handle, The illustration shows a section of one form of knife 
handle: a is a metallic lining formed of two segmental pieces 
united by soldering. The edges a! form overhanging parts con- 
stituting grooves to receive and retain the edges 6’ of the ivory 
veneer 6. (May 11, 1880). 


1923.* Accumulator yum : J. L. Anderson, 
Wandsworth, Surrey. ([2¢.)—The apparatus consists of a 
eylinder in which works a piston carrying a crosshead, to which 
weights are attached. The crosshead is connected to a shaft 
which when caused to revolve raises the weights. crosshead, and 
piston, thereby drawing in water through valves at the foot of the 
cylinder. When the piston has reached the top of its stroke a 
clutch is thrown out of gear, and the whole weight of the cross- 
head, piston, and weights is left resting on the top of the water, 
which escapes under pressure through delivery valves at the 
bottom of the cylinder. (May 11, 1880). 


1924. Apparatus for Playing a New Game: P. 

F. Walker, London. [6¢. 4 /igs.)}—This game is played on 
any flat surface, and the apparatus consists of a fencing for enclos- 
ing an oblong rectangular space or court, in which the game is 
layed. The game is played with an india-rubber ball and mallets 
ike those used in croquet. The object of each player is to drive 
the ball through the openings at the end of the court opposite to 
that in which he is standing. (May 11, 1880). 


1925.* Spring Mattresses, &c.; S. Ullmann, Lon- 
don. ( Ullmann, Frankfort-on-Main), [2d.)—Helically coiled 
steel wires are substituted for the ordinary mattress springs, these 
are stretched and fastened to the framing longitudinally, and in 
parallel rows. (May 11, 1880). 


1926. Apparatus for Preventing Waste in T wist- 
ing and Doubling Yarns and Threads: J. Clough, 
Haincliffe, Yorks. [(¢. 2 /igs.)}—Upon each creel peg is a 
tube carrying a pegged braid to support and engage with the bobbin 
from which the yarn is being drawn, and a toothed wheel which 
can be held by a detent or detector wire. The yarns to be doubled 
are led through the feed rollers in the ordinary way, but in the 
place of the usual thread eye, a balanced lever is used, one end of 
which forms the thread eye, and the other the detent. As long as 








the yarn is being wound by the flyer the “drag” depresses the 
lever, and keeps the detent clear of the toothed wheel, but when 
the yarn breaks the lever rises, and the detent engages with the 
wheel, and stops the rotation of the creel bobbins, thereby prevent- 
ing the formation of a “roller lap ;" 1, l are the creel bobbins, 
&,8 the toothed wheels, 9 9 the balanced lever, 12 the doubled yarn. 
(May 11, 1880), 


1927. Apparatus for Heating Water, &c.: A. K. 
Irvine, Glasgow. (6d. 4 Figs.)—The illustration represents 
the apparatus, a modification of which is also shown in the speciti- 
cation ; the principal features of novelty consist (1) in the use of a 
series of diaphragms over which water flows in succession in one 
direction, whilst combustion gases pass in the opposite direction 
between the diaphragms and immediately oer the surface of the 
water, a jetof water or steam causing a sufficient current in the 
heating gases; (2) an automatic regulating valve; (3) the method 
of heating pipes externally by gas flames or otherwise for prodacing 
steam or vapour to form jets; (4) thesteam being led away. whilst 
the water is supplied through porous materials, which regulate its 
flow, whilst exerting capillary action on it. The casing of the 
apparatus is made of thin copper. The sides 5and 6 are partly 
formed of wire gauze 9 for the air to enter; a box 10 containing 
water absorbs any heat radiated downwards. This box communi- 
cates with the jacket spaces 13 by pipes 44; 17, 18 19, and 20 are 
the diaphragms, upon the top one 17 of which water overflowing 
from jacket 13 falls; it thence travels and descends over each 
diaphragm, until it passes through holes 26 in the diaphragm 20, 
when it enters channel 27, which communicates with a discharge 
pipe 28, The heating gas is supplied by pipe 30 and traverses 
pipes 33 which have perforatious to form burners. The valve 
arrangement is shown in Fig. 3. This is used for regulating the 
supply of gas, The gas has first to pass through pipe 45, in which 








is valve 46, which extends down to a rubber diaphragm 48, the 
underside of which is subjected to the pressure of water in pipe 49. 


Fig 3. 
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When the water is turned on the pressure will correspondingly 
raise the valve 46,and allow a proper proportion of gas to pass. 
(May 11,1880). 

1928. Flour Mills: H. J. Haddan, London. (?. 
Tanvez, Giungamp, France). (6d. 2 Figs.J--The chief feature of 
novelty consists in the construction of the grinding discs, which 
are made by arranging round a centre hub alternate sheets of 
metal and wood, to which an inclination is given similar to that 
of the grooves of an ordinary millstone. The whole is braced 
together byiron rings shrunk on. The discs are bored and sur- 
faced in the lathe, and left or right-handed grooves are cut in 
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them as desired. In order to diminish the wear and tear in the 
centre of the disc, plates of cast iron may be alternated with steel 
plates near the hub. The vertical driving shaft is supported bya 
step bearing adjustable by screw gear as shown in Fig. 1, where 
B is the lower and C the upper and revolving disc. The driving 
shaft may be placed in the upper or lower position shown accord- 
ingly as it is required to drive the stones in a left or right-handed 
direction. Fig. 2 shows the construction of the upper grinding 
disc. (May 11, 1880). 


1929. Pickling and Swilling Metal Plates, &c.: 
L. Howell, Taibach, Glamorgan. [6¢. 7 Figs.}—Is 
more particularly applicable to the processes of pickling and 
swilling as practised in the tin-plate trade, and consists in the 
use of an oscillating cradle, into which the tin-plates are packed, 
and which is swung to and fro in the troughs by means ofa 







— 
A 


| 


| 


yi 
\4 









° 





spindle resting in bearings on each side of the trough, and driven 
by any suitable reciprocating motion. A is the pickling trough. B 
the cradle, which is made of yellow metal, or any material which 
will resist the action of thé acid, and is formed either of solid 
plate or of bars, pins being provided in the bottom to keep the tin- 
plates upright. C is the spindle upon which the cradle rocks. I 
is a triangle for lifting the cradles out of and into the troughs. 
(May 11, 1880). 


1931.* Extension Ladders, &c.: J. E. Richard, 
New York, U.S.A. [4d.]—The ladder consists of sliding sec- 
tions with ropes for extending, collapsing, and bracing them, and 
with latches for holding them in their places. The ladder is 
pivotted on trunnions so that it may be tilted at different angles. 
A folding derrick crane enables the ladder to be raised or lowered 
bodily, and a turntable admits of its turning to any position, 
the whole apparatus being carried on a truck for removal from 
place to place. (May 11, 1880). 


1932. Plaiting or Kilting Machines: W. R. 
Lake, London. (C.J. Appleton, Paris.) (6d. 8 Figs.]—Relates 
to improvements in machines for making double or “box” plaits, 
but is also applicable to those for making single plaits. The 
machine has two knives or combs which move to and fro in oppo- 
site directions. The edge of the advancing knife pushes forward 
the fabric, and at the same time makes a fold therein, this fold 
being held down by a presser. The first knife then recedes, and 
the second knife advances, making a fold in its turn. and so on. 
The machine may be varied from the one shown in the illustration. 
so that one knife may move at the same time, or after the other, 
or may have any number of movements for one movement of the 
other, By causing one knife to remain stationary, it will serve as 
the bed, and the other knife will then make single plaits. In the 
illustration the two knives d and e are moved by forked arms on 
the rock-shafts a! a! .The lower knife is curved to form a bed for 
the material, and the two knives are pressed together by the 
adjustable springs with any desired amount of force. The rock- 


and are driven by @ crank diac, the throw of which can be 
regulated by moving the crank-pin in a slide; } is the presser, 
and ¢ the table, either of which can be heated to lay the folds flat. 
The belt shipping device is arranged so that the fork is constantly 




























































































forced towards the loose pulley by a spring, but can be held oppo- 
site the fast pulley by a treadle. The fork slide carries a brake 
arm. (May 11, 1880). 
| 1934. Adjusting and Correcting Deviations in 
the Mariner’s Compass: H. J. Thatcher, Cardiff. 
(6d, 8 Figs.}—A German silver divided disc is arranged to turn 
| horizontally on the shoulder ¢, Fig. 3, of an upright brass rod & 
swinging in gimbals, and having a lead weight e to keep it per- 
pendicular. Below the metal plate is a brass bar /, Fig. 2, made to 
revolve upon a second shoulder /, Fig. 1, of the upright rod, and 
| able to turn easily without touching the card. This bar has its 
ends turned up at right angles to the edge of the metal card, 
Figs. 1 and 2, and the ends of the wire d, Fig. 1, are permanently 
fixed into the two upright ends, The rod £ is filed square at g to 
| carry a metal hand m, which can be fixed by a thumb nut, while 
| the card and bar revolve freely beneath. In each of the upright 
ends of the bar are two dovetailed slots to receive the ends of two 
azimuth sight vanes with a small slot cut in each to receive the 
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ends of a thin wire strained between them. In using the instru- 
ment it is first so placed that the hand on the dial points in the 
direction that the ship is going; then the dial is turned round until 
the hand is over the same point as that indicated by the lubber 
line of the compass to be adjusted. If the sun is visible the flat 
bar is turned until the shadow of the cross wire falls upon a centre 
dot at the top of the upright rod. A glance at the little indi- 
cator y gives the bearing of the sun by the metal card, and as 
this metal card is exactly the same as the compass that is being 
corrected, gives also the bearing of the sun by that compass. 
Reference to Burdwood's tables will give the true bearing, the 
difference being the deviation and variation combined. The sight 
vanes are for taking bearings of objects and the cross wire for 
taking bearings of stars at a great altitude. (May 11, 1880). 

1936. Walking Sticks: C. Jacquelin, Paris. [67. 
3 Figs.J—The novelty consists in constructing a walking-stick, 
which can be used as an umbrella, revolver, gun, or carbine. A is 
the revolver; B a socket to unite the revolver and the tube of the 
walking-stick ; C a tube which serves as the stick and as the gun 
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barrel; D umbrella. The revolver is composed of four pieces: a the 
butt, A the chambers, ¢ barrel, and c trigger, The tube C carries the 
necessary umbrella fittings; the frame of the umbrella has seven 
ribs, and covered with very fine material. The fittings are so 
arranged that the umbrella can if required be removed from the 
stick. (May 11, 1880). 


1937. Velocipedes: 


Ww. R London. (Ff. 
Fowler, New Haven, Con., U.S.A.) 


- R. Lake, 
(8d. 11 Figs.\—The objects are 





to provide means for gu'ding the front driven wheels, to adapt the 
saddle for vertical adjustment to suit different riders, &c., and to 





shafts are coupled together by the variable connecting rod i, 


make the velocipede capable of being adapted for use on ice. The 



































Dec. 17, 1880.] 


ENGINEERING. 


i 585 





rims of the wheels a are formed with grooves b, to receive the 
ordinary india-rubber tyre, but when used for ice the tyre is 
removed and steel chisel blacies d fitted at intervals around the 
wheels. The two driving wheels are mounted on the crankshaft 
B, which is carried by bearings attached to a frame A. The 
backbone c is hiaged to the ‘rame A, at a' and d', The steeri: 
handle H has at the !ower end of its spindle a lever F, which 
carries a roller e; this roller works in a slot E, formed in a lever 
attached to the frame A, so that when the handle H is turned in 
either direction, the frame A (and consequently the wheels and 
axle) is caused to turn also, and the tricycle is steered in the 
required direction. The saddle can be raised or lowered by 
altering the position of the end of the saddle spring on the vertical 
spindle G. (May 11, 1880). 


1938. Skirt Waistbands, &c.: E. K. Dutton, 
Manchester. (C. Vorwerk Barmen, Prussia). {64.5 Figs.J)— 
Waistbands for sustaining ladies skirts are usually cut to the 
required form out of ordinary woven material. According to this 
invention a web is woven in such a manner that one selvage is 
longer than the other, so as to give it a curved form. To make 
the —— more complete it is woven with a lining and a face 
united at one edge, and at various other points, so as to forma 
string case for the insertion of atape. In the loom conical taking- 


up rollers are employed, which take up the warp faster at one side 








than at the other. Fig. 1 is a plan of the taking-up rollers, and 
Fig. 2 an end view showing also the shed and a section of the 
shuttle of a swivel loom. The rollers d and / are driven in any 
suitable manner by gearing, and the intermediate roller eis pressed 
against them by springs or weights to grip the cloth which passes 
over d, under e, and over /;' f may be asand roller. The wa 
threads are arranged on a number of bobbins, so that they can be 
drawn off at different speeds. (May 12, 1880). 


1939.* Apparatus for Teaching Children to 
Walk: H. J. Allison, London. (J. 8. Crouzet, Paris.) [2d.] 
—An annular base frame, a circular table with a central hole to 
receive the child, three jointed supports uniting the base frame 
with the table, a frame to carry toys, a waistband fixed to the table, 
and a movable seat attached to the table by two straps, constitute 
the apparatus. (May 12, 1880). 


1940. Manufacture of Cast-Iron Bullets: T. 
Nordenfelt, London. [6d. 5 Figs.}—The bullets are cast 
in a chill with their diameter slightly less than the calibre of the 
gun. Where they commence to curve to the point there are one or 
more rings of copper or other suitable material which project from 
the iron to fill up the bore of the barrel and guide the bullets. At 
the rear end is a gas check shaped somewhat like a cup with a 
hole through the bottom, and arranged so as to fill up the rifling 
when pressed out by the gases. The chills are made in halves 
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with a loose plug against the base of each bullet. They are also 
provided with grooves to receive the copper discs, which are made 
with holes in the centre. Besides the grooves for the discs there 
is a space for the gas check, which has also a central hole. In 
the illustration a! al are copper discs,a agas rings, ff loose 
plugs held by a bayonet joint, dd are the runners. (May 12, 1880), 


1941. Ploughs: E. G. Lakeman, Modbury. [éd- 
2 Figs.)— The object of the invention is to reduce the friction and 
facilitate the working of steam and other ploughs. A and B 
form a horizontal T-shaped frame, and CO are rectangular 
share frames, one being suspended on each side of the T frame. 
There are as many beams as there are ploughshares, the said 
frames being connected together by crossbars, and suspended from 
the T frame by chains E E atfront and back, which run over 
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pulleys and so ba’ance the two setsof shares, Tht share frames 
are raised and lowered by the handwheel M, so that one plough 
or set of shares may be adjusted to the pr. per depth, or “ both set 
of shares may be brought parailel so as to be clear of the ground,” 
In addition to the up and down motion the share frames have a 
slight backward and forward motion. The horses draw the 
whiffle-tree O by means of the crook P, which slides sideways on 
the whiffle-tree O, so as automatically to change the draught as the 
plough turns, in order that the pull may be on the share frame 
thatis at work. The front cutting points of the plough are of the 
usual construction, but the remaining portion is made of bars of 
iron and steel so as to form a many-pronged fork. (May 12, 1880). 


1943. Chains for Driving Machinery: H. Baird, 
(6d. 7 Figs.)}—The invention consists (1) in 

making detachable links of chains of wrought iron or steel 
between dies, and (2) in stamped rectangular links of wrought 





iron or steel connected together. The first part is particularly 
applicable to chain links known as “ Ewart’s,” as described in his 
Specification 2752 of 1876. Fig. 1 shows two of these links connected 
together, Fig. 3 shows the position for coupling or uncoupling them. 
These wrought iron or steel jinks are formed by sinking about the 
half portions in top and bottom die blocks, the hook part c being 
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preferably formed perpendicular (é¢., not closed down). The 
second part of the invention relates to another form of chain link 
stamped out of solid metal and a thin web left in the centre part 
afterwards punched out or formed out of a bar of plain iron bent 
into the required formed and welded in the dies. (May 12,1880). 


1945. Seats or Flaps of Water-Closets: C. E. 
Monkhouse, P: e,Surrey. (4d. 3 Figs,]—Is for hanging 
and balancing the seats of water-closets in such a way that when 
the handle is raised for flushing the pan the seat is unlocked and 
rises into a vertical position, as shown in the illustration, when 
the pan can be used as a urinal or receptacle for slops. Fig. 2 











shows the details of the locking arrangement; E is a bolt which 
slides into a recess on the front of the seat, and which is released 
by anarm I on the vertical rod H, attached to the handle G. 
(May 12, 1880). 

1946. Chimney Topsand Ventilators: W. Hickey 
and S. Barnett, Tonbridge, Middlesex. [6d. 3 Figs.) 
—The improved top is to prevent down draught and insure a free 
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upward corrent. The invention is shown in the sectional view; a 
is the ordinary tube or cylinder, 6 an inverted truncated hollow 
cone; over the cone is placed a hemispherical cape; fis a flanged 
neck, ga louvre, and / the top or cap. Z(May 12, 1880). 


1948. Motor Engine: J. McPherson, Liverpool. 
(6d. 3 Figs.J}—Is of the rotary type. An eccentric on a shaft 
works between sliding pieces in a pendulous chamber. Steam is 
admitted alternately above and below the eccentric by a slide 
valve worked by an eccentric on the shaft, The pendulous chamber 
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projecting at an angle, and provided with thin crossbars running 
parallel with the main rib having one free end. Attached to the 


Fig.1. 


= 
bars, as shown at d, Fig. 2, are hollow tubular clips, which are 
covnected with suitable hollow bearers and bridges, and through 
which air is forced direct upon each double series of projections, 
to keep the bars, &c., cool, and to promote a rapid and perfect 


combustion. (May 12, 1880). 
1950. 
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Sponge Baths: J. Laitwo Timperley, 
. (4d, 1 Fig.jJ—The bath has me in it, 80 nts 





water of different temperatures may be used. A is a cork pad, O 
isa Py box, which also serves as a seat, B is a foot-bath, Dan 
— : ar chamber to contain either hot or cold water. (May 12, 
1951.* Hydrants and Stand- 8: J.'Chidley, 
Worcestershire. [id.)—To draw water from 
the hydrant a plung p d, ing a short lever to engage 
with a wheel which by means of a pitch chain raises a sliding door 
a little to open commanication with the interior of the hydrant; 
on further depressing the plunger the door is opened wider, and s 
valve is also opened by the motion of the plunger, The water 
rushes past two india-rubber valve rings, through openings in a 
hollow conical plug, and up through this plug into the valvo, 
thence through the outlet under the sliding door, and away to the 
spout. As soon as the pressure is removed from the plunger a 
float raises and closes the valve. The whole arrangement is 
packed in sawdust to prevent freezing, (May 12, 1880). 


1953.* Braces: W. H. Key, London. [2d.]—The tabs 
or ends at the back of the braces are split or divided, the division 
extending from near the button-Holes to where the tabs are 
attached to the webbing. The tabs are interlaced one with 
another, and are attached to the web by sewing, and by a staple 
which is driven through the two parts of the tab. (May 12, 188). 


1954.* Sound Articulators: W. Clark, London. 
(0. D. Orvis, Chicago, U.S.A.) [2d.])—Appears to be for the purpose 
of conveying sound vibrations to deaf people by contact of a 
vibrating plate with their teeth. The instrument is composed of 
two sensitive vibratory plates somewhat in the form of a non- 
folding fan. The two plates overlie each other face to face, the 
larger one being circular, and the smaller one of a shield shape. 
The plates have loops and rings so arranged that when a cord is 
pulled and secured to the handle the plates become convexed in 
opposite directions, and a resonant air cavity is formed between 
them, The smaller plate is cut away so that the larger one can 
easily be placed against the teeth. (May 12, 1880). 


1955. Agyttonces for Distributing Sound 
throughout the Interior of Buildings: A. C. 
Engert, London. [(4¢.}—This invention consists in the use of 
wires stretched across the interior of a room or building, and 
strained tight until they are tuned to a desired note, These strained 
wires are for conveying sound from one pees to another ; cross wires, 
or cross wires andy sprivgs, are used for connecting the tuned 
wires one to the other, and in some cases the tuned wires are used 
in two or more layers, and connected all together by the wires and 
spiral springs, so that the vibration may circulate from one to the 
other. Dampers are used in combination with the tuned wires, 
gees to former patent for resonating plates 2288 of 1878. (May 
2, 1880), 


1956.* Tow Scutching Machine: J. Robinson, 
Cookstown. ([(2d.)—The machine consists of a frame to which 
is pivotted a * feed” table, which has a jigging motion given to it. 
At the end of the table a “retaining” roller cevolves, having 
pins on its surface for combing the tow.as it is drawn under it. 
At the back of the table and roller scutching handles rapidly 
revolve and strike downward the tow as it passes under and out at 
the back of the roller, the shive being parted from the fibre and 
flying off, and the fibre being blown under the table by the current of 
air created by the handles. The handles are driven by shafts, on 
whose other ends similar machinery is arranged, One end is used 
for roughing and the other for finishing the tow. (Mey 12, 1880). 


1958. Telephonic Exchange Systems: J. H- 
Johnson, London. (G. L. Anders, of Boston, and 7, A, Watson, 
of Everett, Mass., U.S.A.) (1s. 8d. 38 Figs.]}—The system consists of 
a series of telephonic circuits radiating from @ central station, end 
on each circuit any number of stations. Every station is provided 
with an apparatus, which will when required give an audible 
signal to any other station and to that station only, Atthecentral 
station a switch board connects one circuit with another, and the 
signalling apparatus to any circuit. There are also apparatus for 
controlling the number and character of the electric impulses to 
determine an audible signal at any desired stativn, and signals at 
the other stations on the same circuit that the line is inuse, At 
each station are switching devices for securing secrecy; so that 
when avy two stations are communicating, no other station on the 
circuit can overhear whatis being said, There are also means for 
signalling the operator at the central station without signalling any 
other station on the same circuit. The illustration shows, in a 
diagrammatic form, the arrangement of the system. The details of 
th 
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is carried within a case containing steam, so that there shall be no 
tendency to leakage ontwards from the inner chamber at the 
sliding valve faces. E is the shaft, D the eccentric, J a plate to 
make a steam-tight joint, fandy ports. (May 12,1880). 


1949. Grate Bars: G. Hibbert, Richmond, Yorks, 
and L. Cooke, Horwich, Lanc. [6¢. 2 Figs.J)—lo 
admit of the greatest possible quantty of air direct to the fuel, 
firebars are constructed as shown The middle portion 
of the bar forms the main rib, and on one or both sides at the 
upper edge, and level with it, is formed a series of smaller ribs 





e are illustrated and described at very great length 
in this bulky specification, and form the subject of numerous 
“claims,” of which there are thirty-two. The a, however, 
indicates the position of the parts without giving details, and will 
be sufficient to explain the system, but itis impossible within 
reasonable limits to recite all that is covered by this patent. ‘Ihe 
diagram is divided into two sections, I. and IL., the first showing 
the appliances at the central station, the latter showing three 
circuits radiating from the central station, each circuit having two 
or three stations. Each station has a “ secrecy” switch s, telephone 
d, signal bell e (which gives a signal at its own station only, and is 
called an “individual signal bell”), and means, /, for signalling the 
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central station. At the central station is a switch board A, to 
which three circuits are connected, and for each circuit are 
electro-magnetic annunciators. A magneto-electric machine C 
is for sending rapidly succeeding currents of alternate polarity, 
or the same may be derived from a battery D, or a magneto- 
electric machine for sending a continuous current of lower electro- 
motive force than the succeeding currents of alternate polarity. 
A key E for reversing the continuous current, an electric magnetic 
tap bell, and a switch F having three t , one a 1 to 
the magneto-electric machine C or battery D, another 6 to the 
machine or battery for giving continuous currents, and the third 
connected to the telephonic apparatus G. The switch board A 
has a number of upright bars I, which are insulated from each 
other and respectively connected to the several circuits, with the 
exception of one at either end, which is connected to the switch F, 
and thus to the telephones and signalling apparatus at the central 
station. A series of metallic rods K, at right angles to the bars I, 





serve to connect two or more of the upright bars together by 
means of conductors L, which can be slid on the upright bars (see 
detail Fig. 3), and when released spring into contact with the rods 
K. Each sliding connector rests normally on a short bar M, which 
is connected to the magnet of an annunciator; this lets fall a 
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number plate, when the magnet gives a signal ; from the magnet 
connexion is made with the earth, or a rod R' may be connected 
to the earth, and the number plate connected to levers which make 
contact with the rod when the plates drop. A telephone can be 
placed between the rod R! and the earth, hen the connectors L 
are on the short rods M, each circuit is connected to the electro- 
magnet of the annunciator, and thus when a station desires to com- 
municate telephonically, notice can be given at the central station, 
by the dropping of the number plate, caused by a current from 
the station desiring to communicate, The operator at the central 
station then, by the connectors L, connects the circuit on which 
the signal has been received with his telephone, and, having ascer- 
tained with what station communication is desired, connects the 
circuit on which the station is situated, and then notifies the said 
station by sending currents of the proper number and character 
to cause a signal from the “individual bell” at the said station; 
the other station is called in the same manner and the two circuits 
are connected together to establish communication between the 
two stations. This is done by placing on the same horizontal rod 
the sliding connectors L. The operator is then ready to receive a 
signal from any other station. The secrecy switch s is used to 
prevent a person at any other station hearing the communication 
passing between two stations, without notifying the stations talking 
with one another. When the telephone is used with the secrecy 
switch, a circuit normally passes through the signal bell at each 
station to the next station, and the telephone, when not in use, is 
not in circuit, but when required to communicate with a station on 
either side, the line entering the station on that side must be con- 
nected to earth through the telephone, If, then, while two stations 
thus having their respective telephones put to earth, are com- 
municating with one another, the telephone at an intermediate 
station is put to earth, notice will be given at each of the other two 
stations by the interruption of the communication. This switch is 
stated to differ from others, in that the electrical contacts are 
effected by the action of springs, which act upon opposite sides of 
the switch lever to restore it to its normal position, in which “line 
in” and * line out” are connected; also that the lever is held in 
position by a latch, when the lever has been moved by hand to one 
side or the other; and also that the replacement of the telephone 
upon its support effects the release of the switch from the latch, 
so that the springs return it to its normal position, (May 12, 1880), 


1959.* Production of Anthracene from Gas Tar: 
J. Hardman, Miles Flatting, Lance. (2¢.)—The object is 
to more efficiently extract the anthracene, thereby greatly increas- 
ing the production. The distillation is carried on as usual up to 
the point which is generally considered ¢ »mplete for the separation 
of the products, when creosote oil or anthracene oil is ran into the 
still, it first having been heated so as to be in a partially gaseous 
condition before coming in contact with the residue in the still. 
The products are condensed and collected in the orlinary way. 
(May 13, 1880), 


1960.* Insulators for Telegraph Wires, &c.: G. 
Wells, London, and A. Gilbert, Worcester Park, 
Surrey. (2¢)}—(1) The insulator is suriiounted by a head 
shaped to receive one or more bolts, which have @ small groove on 
the inner side of their heads to grip the wire against correspond- 
ing grooves in the insulators. (2) The head of the insulator may 
be formed with one flat side, over which is a dand of iron which 
grips the wire between a groove in its inner side, and the insulator, 
being tightened by a screw passing through the opposite side of 
t he band, and abutting against the insulator, (May 13, 1880). 


1961. Preparing Plates for Printing, &c.: A. 
Sauvee,London. [(id. 3 /igs.)—Refers to the process of pre- 
paring plates according to Specifications 1422 and 2649 of 1879, in 
which a mould is taken with Jannin's cement, and then a thin sheet 
oj celluloid is pressed into the mould at a certain temperature, 
To reproduce all the fine lines in engraved blocks, or in a forme of 
type, it is important in some cases that the pressure should reach 
up to 2000 Ib, on the square inch, and at the same time that the 
stroke of the press should not exceed jin. The press is some- 
what similar to an ordinary hydraulic press, but is raised by a 





steel rod being forced into the liquid by means of gearing. The 
head of the press has a travel of 3in. or 4in., and is worked by a 
screw and handwheel similarly to a copying press. Referring to 
the illustrations, B is the press cylinder, A the ram, G the steel 
peg, which is forced into the cylinder by the screw and handwheel 
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J. The table D can be run in and out on the slides EE. The 


table Dand head K are provided with passages for the alternate 
circulation of steam and cold water. (May 13, 1880). 


1962. Embossing on Textile Fabrics: S. Bow- 
den, London. (L. P. Ballarini, Paris), [4d.]—The object is to 
produce raised designs upon textile fabrics, and materials applic- 
able for wall decorations, &c. (1) As to textile fabrics, the design 
is traced upon one, and several layers are laid upon one 
another to give the required thickness. Such thicknesses are 
wrapped in a suitable cover and stitched along the outlines of 
the design, and afterwards coloured, (2) The parts to be in relief 
may be cut out and sewn on to a ground fabric. (3) Pieces of 
woollen cloth cut to the required pattern, and glued on to a ground, 
after which the whole is covered with a suitable material, and 
stitched through. (4) Glazed materials are similarly treated. 
(5) Stuffs dressed with gelatinous substances ure treated with 
hollow moulds. (May 13, 1880), 


1965. Blotter or Blotting Pad: D. Wishart, Kil- 
marnock. ([6¢. 7 Figs.)- Consists essentially in fitting or 
inserting sheets of blotting paper in a loose state into a light 
portable rectangular case, in which they are firmly retained, and 
offer a smooth surface for writing upon. The frame resembles a 
picture frame, and has one side hinged or movable for the admis- 
sion of the sheets. (May 13, 1880). 

1966.* Coating Metal Surfaces, &c.: T. L. Switzer, 
Ne rt, I.W. (2d.]—The surface is cleaneé, and then coated 
with “enamel dial varnish.” I[t is then stoved, and various coats 
of colour applied, the object being baked after each coat, and 
finally it is varnished and baked several times, being carefully 
sand-paperedsbetween each varnishing. (May 13, 1880). 

1967. Boiling Worts, &c.: J. C. Wilson, ewry, 
Ireland, (6d. 1 Fig.)|—By this invention it is stated that the 
aroma and flavour of the hop, which is ordinarily allowed to 
escape in the process of boiling, is retained, The invention is shown 
»pplied to a boiling copper A. The condenser E and pipe C lead 
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from the coppers the steam generated in boiling the worts or other 
liquors, which after being condensed in the condensers E is returned 
to the boilers by the pipe I, or it may flow into a separate receiver 
and be added to the product in any desired quantity. (May 13, 1880)’ 


1968. Packing Cases, Boxes, &c.: E. I. Billing, 
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Gloucester. [6d. 21 Figs.]}—Consists (1) in jointing the several 
parts, of which a case of any description is formed, in such a 
manner that they may, when the case is empty, be folded compactly 
one upon the other and thus occupy but little room; at the same 
time the cases are furnished with angle plates or fasteners, 
80 that when they are set up they shall possess the necessary rigidity. 
The illustration represents such a case in which the back c 

hinged by its inner edge to a dwarf-back c! fastened in any con- 
venient way to the bottom 7 The front and sides are hinged ina 
similar manner, the dwarf sides being of such a height as to permit 
the different parts of the case to lie flat upon one another. Also 
(2) in improved self-fixing hinges and angle plates to assist in 
— the various parts in position when folded. (May 13, 

). 


1970. Umbrellasand Parasols: B. Hunt, London. 
(W. A, Drown, Philadelphia, U.S.A.) [6d. 10 Figs.}—Relates to that 
class of retainers for umbrellas, in which a spring bolt adapted 
to a lateral opening is employed, the object of the invention being to 
provide a simple and economical means of retaining the spring 
bolt within the opening of the stick. A represents the stick in 
which are formed lateral openings d, extending partly through 
the same, and in each opening is fitted a short tube 7, which contains 
a sliding bolt i and spring m, the front end of the bolt being 
reduced in thickness and projecting through a slot in the front end 





of the tube. The front end of the bolt is inclined at one edge and 
abrupt at the other, so as to yield when the runner is moved in one 
direction, but to offer a rigid resistance against the return of the 
runner until the bolt has been depressed by hand. In some cases 
the bolt may be tapered on both sides, so that a strong pressure 
on the runner in either direction will cause it to recede. (May 13, 
1880). 


1971. Vegetable Colouring Substance: M. E. 
Savigny and A. C. Collineau, Paris. [4d.]—The name of 
the new substance isericene. It is prepared from the wood of the 
heather plant or of the poplar tree by treatment with a hot solu- 
tion of alum, whereby a liquid of a light and bright yellow colour 
is obtained which deposits a greenish resin. The liquid after 
having been separated from the resin by filtration becomes 
oxidised and obtains a fine gold colour. Tbe following proportions 
are used: Alum, 1 part: wood, 10 parts; water, 30 parts; and a 
great variety of tints can be obtained by suitably combining the 
extract with various dyes and mordants. (May 13, 1980). 


1972. Apparatus for Raising Malt Liquors, &c.: 
Moska Merichenski, London. [6¢. 2 /igs.)—This con- 
sists in an arrangement of metal bellows combined with valves, 
and with a spring or weight for raising malt liquors or other 
liquids, so that a continued pressure or supply can be maintained 
without the aid of pumps, &c. aaa representa series of circular 
or other shaped metal sheets arranged together in pairs one above 
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the other, each pair being joined together at their outer edges, and 
the pairs being joined together at a suitable radial distance from 
their centres, a hole passing through the entire series, the top plate, 
of course, being without an orifice, The metal bellows are carried 
in a guide b, and are raised together with a weight j, by hand or by 
gearing. Air being admitted by ths valve e; an exit valve d is con- 
tained in a casing, into which fit any desired number of cocks, to 
which pipes f are attached and led to the beer or other casks g. The 
air contained in the bellows is forced by the weight through the 
pipes / into the casks, the pressure within which forces the contents 
up the supply pipes’. (May 13, 1880). 

1974. Screw Pro ers: J.H. Thomas, London. 
(6d. 4 Figs.]—Each blade, of which there may be two or more, is 
formed thus: ‘The stern or leaving edge, starting from the boss, 
is continued outwards nearly in the plane of the stern end of the 
boss, and, beginning from the boss in a nearly radial direction, 
bends forward in the direction of rotation, the bend becoming more 
rapid towards the periphery, The front or entering edge starts 
from the boss at an angle of from 30 deg. to 60 deg., and, after 
inclining forwards for more than half the radius of the blade, it 
curves backwards to the outer edge. The pitch at the entering 
edge of the blade is determined according to the speed of the 
vessel and of the propeller, such that this edge cuts the water 
without displacing it laterally. The blade presents the appearance 
of a lobe hollowed in its front face, and is shown in end and side 
elevations at Figs,1 and 2. It is found practically that the blade 
should have its greatest width at a distance of about four-fifths of 
the total radius from the axis, and the curvature at this point is 
taken as the determining curvature for that of the remainder of 
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the blade. The method of setting out both the axial and radial 
curvatures is fully described in the specification. (May 13, 1880). 


1975. Coupling Buffer and Drawbar Apparatus 
for Railway Vehicles, &c.: G. Turton, London. 
{l0d. 62 Figs.|}—A detailed and illustrated description of this 
invention will be found on page 568 of the presentissue. It relates 
to improvements on Specification 3113 of 1879, and the claims have 
reference to: (1) The combination with the coupling buffer, buffer 
rod, side drawbars, and main spring of a slack spring. (2) A 
modification in which the slack spring is arranged in front of the 
main spring. (3) The employment of worm gearing to take up 
the slack of buffers. (4) A coiled or spiral spring constructed of 
a metal bar formed with lips or flanges, and coiled and tempered 
in such a manner that the said lips or flanges will add to the 
elastic resistance of the spring when it is compressed. (5) A coiled 
spring composed of double or compound bars. (May 13, 1880). 


1978* Apparatus for Registering and Checking 
the Issue of Tickets: E. Braubach, London.— 
Two barrels are geared together so as to be capable of revolving in 
opposite directions when the operator turns one of them with his 
hand. Two tapes carry a string of tickets. These tapes are 
wound upon the spindle of one of the barrels. The barrels are 
enclosed in a case and the free end of the string of tickets pro- 
trudes through a slot, so that when the collector draws a ticket out, 
rotary motion is communicated to the drums and the tapes are 
proportionately unwound, The tapes being marked with gradua- 
tions the number of tickets issued can be ascertained. (May 14, 
1880). 

1979.* Bakers’ Ovens: G. and H. Coles, London. 
(7. Hunter, Toronto, Canada), (4d. 2 Figs.)—The illustration shows 
a plan of the furnace and part of the oven. The fireplace is of 
circular form at one side of the oven door, the grate frame being 














pluced about 9 in. below the sole of the oven, and formed with an 
arm so thatit can be rotated to shake out the ashes. A is the 
fuel shoot and C the flue furnished with dampers. The inventor 
does not specify what he considers to be novel in the construction 
of theoven. (May 14, 1880). 


1980, Distillation of Anthracene from Coal Tar: 
G. Wischin, Prague. [4d.]—Kelates to expelling anthracene 
from the hot and fluid residuals of coal tar by the gradual injection 
of hydrocarbons, and more especially of creosote oil or anthracene 
oil into the said pitch, whereby the vepours of the injected hydro- 
carbons carry with them on their way to the “still condenser” the 
anthracene so expelled. The distillate so obtained is a mixture of 
the hydrocarbon employed, heavy tar oils, and anthracene, from 
which mixture the anthracene may be obtained by processes well 
known to tar distillers, The hydrocarbon should be injected at a 
high temperature, which may be done by making it traverse a worm 
in the hot pitch, and should be well mixed with the pitch, either by 
being fed through a fine rose or by any suitable method of agita- 
tion. (May 14, 1880). 


1981.* Machinery for Making Paper Bags: E. P. 
Alexander, London. (J. 4. Najean, C. H. Capet, J. A. F. 
Joubert, Paris), (2d.j—Is for that class of bags provided with 
fquare ends, and consists principally of a number of mandrels or 
formers attached toa rotary plate, each former corresponding to 
a different operation in the process of manufacture. At the front 
end of the machine are mounted two rolls of paper used together 
or separately *‘ according as the bags are simple or double;” also a 
roller for cementing the edge” of the paper as fast as it is fed into 
the machine, and also a cutter for severing the length of paper 
required for each bag. Behind the cutter there is mounted ina 
crossbar, capable of an up-and-down motion, a plate provided at 
equal distances round its circumference with a number of formers 
(say six) of a shape suited to the contour of the bag to be produced. 
The paper is delivered intermittently to the cutter, being held during 
the time itis being severed by the lowest former, The severed blank 
is folded over the said former by a folder in the form of an open box, 
which slides sideways over the former from below upwards, the 
two cdges of the box turning over the ends of the blank on the 
opposite sides of the mandrel], One of the sides of the box has a 
hinged flap at the upper edge turned over by a spring so as to fold 
down one edge of the paper on to the top of the former, the opposite 
or gummed edge being then folded over the first by the passage 
across it of an india-rubber roller actuated by a lever and slide. 
Two spring folders form the top and bottom folds of the bag, and 
at the same time the rotary plate makes a partial rotation so that 
the bag is moved from position No. 1 toNo,2, where the bottom 
is completed. At No.3 the folds of the bag are pressed down and 
the gum is dried; at No.4 it is removed from the former and 
flattened between two plates from which itis delivered to the 
pressing rollers and the printing table. (May 14, 1880), 


1982. Apparatus for Exhibiting Goods in Shop 
&c.: H. J. Haddan, London, (4. Pobuda, Stuttgart.) fod. 





2 Figs.}—Are a substitute for ordinary shop windows, and consist 
of a number of trays arranged around a vertical axis. The whole 
is divided into four parts by radial partitions. A curved glass 
plate shuts off the case from the street, and a curved blind of sheet 
metal is provided to form a shutter. (May 14, 1880). 


1984. Machine for Making Confectionery: L. 
Golien, Rochdale. [6d. 2 Figs.]—Is a machine for the manu- 
facture of confectionery made by dropping paste from a tube. 
The table AA upon which is fixed by nails. or otherwise, several 
sheets of paper & k, is raised by hand lever ¢, until it presses upon 
the underside of the tubes or droppersdd; and the chamber aa 
being filled with paste, the presser g g is screwed down and fills 
the tubes. The table 4A is now lowered slightly, and the presser 























being screwed still further down forces the drops on to the to 
paper. By moving the table slightly up and down the drops will 
be disengaged, and can be removed with the paper. If desired, 
thin metal trays may be used instead of paper, and sliding rods / 
be employed for their support when necessary, (May 14, 1880). 


1985. Domestic Fireplaces, &c.: J. Turnock, 
Ross, Hereford. [6d 6 Figs.|—The grate is containe 

within a casing of iron tiles or firebricks, and is open in front, 
The body of the fireplace or mantelpiece is arranged to form an 
air chamber round the casing, so that when the stove is in use, the 
air in the chamber becomes heated, and escapes into the room 
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through apertures. The flues are flat in front, and of semicircular 
form at the back, and may pass through other rooms above, and 
give off therein any surplus heat they contain, A is the grate, a the 
casing. and B the air chamber; } are the apertures for the escape 
of heatedair, G the flue. (May 14, 1880). 


1986. Wire Cards: G. and E. Ashworth, Man- 
chester. (6d. 2 /igs.]—The ordinary fine wire cards retain dirtand 
fibres which have to be removed by the operation of stripping. This 
cannot convenientiy be performed except at considerable intervals, 
ce quently the hine works under disadvantageous con- 
ditions during a large portion of its time, The ordinary card teeth 
are longer than is actually necessary to the carding operation, 
which is effected by the extreme points of the teeth, the excess of 
length being required by the rapid wearing and by the frequent 








grindings, but furnishing a harbour for dirt. To obviate this 
efect the inventors reduce the length of the tooth by the employ- 
ment of steel wire tempered and hardened according to Specifica- 
tion 3513 of 1878, and by the use of a flattened wire according to 
2001 of 1870, and of needle points according to 3128 of 1878. By 
these means they produce a card that very seldom requires grind- 
ing and is very durable, so that little or no extra length need be left. 
Fig. lillustrates the proposed card and Fig. 2 the ordinary one 
indicating the difference in the length of the teeth, which in the 
latter case are straight and finer, as a short tooth is stiffer than a 
long one, (May 14,1880). 

1989." Ap atus for Drawing Ellipses: F. 
Wirth, Fr ort-on-the-Main. ((. Nolten, Dortmund). 
(24.]}—One part of the apparatus is based upon the proposi- 
tion that if two concentric circles be drawn respectively with 





the semi-major and minor axes of an ellipse as radii, and any 
radial line intersecting both circles be drawn, then the point of 
intersection of two lines drawn respectively through the intersec- 
tion of the radial line with the larger circle, and parallel with the 
minor axis, and through the intersection of the radial line with 
the smaller circle and parallel with the major axis will be a point 
in the elliptic curve. Two rectangular frames are made to slide 
the one upon the other in directions at right angles to each other 
between fixed guides on a board or base. frame at about the 
middle of its length, has two transverse parallel bars at asmall dis- 
tance apart, so that the bars of one frame cross those of the other, 
thus forming at their intersection a small rectangular space into 
which a rectangular bar carrying a pencil is fitted. A radius bar, 
turning with its one end in « centre in the base, has at distances from 
such centre corresponding to the semi-major and minor axis of 
the ellipse desired to be drawn, studs that fit respectively into the 
spaces between each pair of crossbars. Thus on turning the 
radius,bar on its centre, it will, by means of its studs, cause the two 
frames to travel at right angles to each other, and the pencil will 
be caused to draw the corresponding elliptic curve. In practice 
two radius bars are employed geared together and provided with 
various adjustments described in the specification, which further 
treats of means whereby the whole apparatus may be rendered 
adjustable in any required position over the surface on which the 
curves are to be drawn, (May 14, 1880). 


1991.* Lithographing and Printing: G. Harrison, 
Bradford, Yorks. ([2d.)—In show om ag &c., instead of the 
black backgrounds being laid on by printing, paper is used which 
has been already prepared with a black enamelled surface, either 
bright or dull. On this surface the gold or other letters are printed, 
the arrangement being said to show up the letters more distinctly 
than is usual, (May 14, 1880), 


1992.* Measuring Apparatus for the Use of 
Tailors, &c.: J. Hepple, Gateshead. [4d. 5 Figs.)— 
The invention consists of an instrument composed of a flat rule, 
properly graduated, and provided at its centre with a pendulum or 
on and graduated arch, To use the instrument its back .is 

eld horizontally against the back of the person being measured 
and the horizontal lines marked thereon, the plummet on the 

raduated arch showing when the instrument is truly horizontal, 

he vertical lines can then be made on the person's back by aid of 
the arch and ne. The necessary measurements can then be 
taken along the lines made, and can be drafted on new material 
by the common square. The instrument may be used for other 
purposes. (May 14, 1880), 

1993. Dies of Plastic Bric Machines 
J. pe and J. A. N Abe . 6 + mya 
avoid the necessity for lubrication, and still to obtain bricks with 
sharply defined edges and corners, and with smooth surfaces, dies 
are made either of wood metal lined, or of metal exclusively, and 
have sides adjustable by cotters, as shown, so that the width of 
the issuing end of the die may be altered to produce the required 
taper. In cases where the amount of proper adjustment is known 
the dies may be made solid, the cotters and loose sides being dis- 





pensed with. Where a variety of sections are required a tapered 
cutting and “sleeking” knife is secured to the die by adjustable 
bolts and nuts., (May 14, 1880). 


1995, Umbrellas and Sunshades: J. T. and F. 8. 
A on. fee, 7 No tw for its object to render 
an umbrella or parasol self-expan ng, when released from a sp 
catch, or lip cap which retains it in the closed position. The means 
by which the umbrellais automatically expanded consist mainly of 
a spring acting on the runner through connexions in combination 
with toggle arms or levers pivotted to the stick, and acting in such 
a way on the said connexions that the stress of the spring is trans- 
mitted to the runner with increased efficacy as the umbrella is 
opening, and its resistance to expansion is increasing, and at the 
same time the range of motion is multiplied, so that a small 
extension of the spring will produce the greater extent of motion 
of the runner required to distend the umbrella, (May 14, 1880). 


1997. Covering Steam Boilers, &c., to Prevent 
Radiation: J. G. Cameron, Kingston-on- Hull, 




















Yorks. (6d. 17 Figs.]—The invention consists in the employment of 
a framework in combination with panels containing or composed of 
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The Great Western, Amersham, and Aylesbury 
Railway is also in two parts, one being from the 
Uxbridge Branch of the Great Western to Amer- 
sham, the other continuing the line to a junction 
with the Aylesbury and Buckingham, at Ayles- 
bury. Running powers are applied for over the 
Uxbridge Branch, and over so much of the Ayles- 
bury and Buckingham as lies between the termi- 
nation of Railway No. 2 and Aylesbury Station. 
Working agreements with the Great Western, 
North-Western, and Aylesbury and Buckingham 
Companies. 

A peculiarly worded notice is published under the 
title of the Aylesbury and Rickmansworth Railway, 
which is for a Bill to incorporate a company, and 
confer upon that company or other companies 
referred to in the notice (whose names are cleverly 
arranged so as to place the supposed promoters 
between two dummies) power to make a railway 
which commences by a junction with the Aylesbury 
and Buckingham at Aylesbury, and terminates by 
joining the authorised Rickmansworth extension of 
the Metropolitan Company of last session. This 
makes the fifth notice given this year for supplying 
what we may call the Rickmansworth Gap, the 
object in this instance being, of course, an ultimate 
extension to Birmingham of a company originally 
incorporated to make a railway from Farringdon- 
street to King’s Cross. It is no part of our business 
to comment on absurdities in the matters we are 
dealing with, for which we are thankful, inasmuch 
as it would be difficult to find a parallel here. The 
unctuousness of these five Bills will not, however, be 
overlooked by our learned friends, as if proceeded 
with they will probably furnish one of the warmest 
battle-fields of the coming session. 

The East and South Essex Railway is from the 
Tilbury and Southend line at Southend Station, 
through Prittlewell, Sutton, Eastwood, Great and 
Little Stanbridge, and Rochford to the Bridge 
Marsh Company's brickfields at Canewden. Run- 
ning powers into and juse of Southend Station ; 
working agreements with the Tilbury and Southend 
Company. 

Guildford, Kingston, and London Railway isa 
scheme made up of fifteen separate sections ; it com- 
mences by a junction with the Reading, Guildford, 
and Reigate at Guildford, passes through several 
minor ishes to Leatherhead, thence through 
Thames Ditton to Kingston, and ultimately to Wim- 
bledon, Putney, Wandsworth, and Fulham, where it 
terminates by a junction with the Metropolitan Dis- 
trict Railway. Running powers over parts of South- 
Western, Metropolitan District, West London, and 
West London Extension Railways; the Bill is also 
to contain provisions embodying the machinery 
of the Improvement of Lands Act, and to autho- 
rise agreements with the South-Eastern, South- 
Western, Brighton, and District Companies, 

The Gravesend Railway is from Pinden in Horton 
Kirby by a junction with the Chatham and Dover, 
through Longfield, Southfleet, Northfleet, Rosher- 
ville, and Perry-street, to an independent station 
near West-street, (Gravesend; working arrange- 
ments with the Chatham and Dover Company, and 
regardless of Standing Orders transfer or lease the 
undertaking to that company. ‘This Bill has a 
— flavour of party tactics. 

Lydd Railway is from the Rye and Hastings 
Branch of the South Eastern, near Appledore Sta- 
tion, to a point near Dungeness Lighthouse. The 
notice includes ranning powers into Appledore Sta- 
tion, and working arrangements with the South- 
Eastern Company. 

The Oxted and Groombridge Railway consists of 
two sections: No. 1 begins at the termination of the 
Croydon, Oxted, and East Grinstead, at Hirst 
Green, and ends at Withyham, in Sussex, by a junc. 
tion with the East Grinstead and Tunbridge Wells 
Branch of the Brighton Company; No. 2 joins No. 1 
to the South Eastern, near Edenbridge Station. 


Running powers over parts of Brighton and South 
Eastern Railways, working agreements with those 
companies. 


Elham Valley Light Railway begins by a junction 
with the. South-Eastern, near the Chatham and 
Dover bridge, over that railway at Harbledown, 
passes through several Kentish villages to Newing- 
ton next Hythe and Cheriton, in which it terminates 
byanother junction with the South-Eastern, Running 
powers into Canterbury and Shorncliffe Stations, 
agreements with the South-Eastern Company. 

The Ramsgate, Broadstairs, and Margate Railway, 
if the notice may be taken as a criterion, is purely 
in the interest of the South-Eastern Company; it 





is to commence by a junction with that company’s 
line at Ramsgate, passing through St. Lawrence, 
Broadstairs, Kingsgate, and Cliftonville, and termi- 
nates on the sea-shore at Margate, adjoining the 
jetty. Working agreements with the South-Eastern 
Company. 

We must defer till next week our further notice 
of the Private Bills of the session. 


AMERICAN IRON AND STEEL WORKS. 
By A. L. HoLvey and Lenox Satu. 
No, XL.—Tue ALBANY AND RENSSELAER IRON 
AND SteeEL Works, Troy, New York. 

A pDescripTion and a history of this important 
establighment should be interesting to the iron trade 
and profession, not only on account of its high 
reputation for extent and quality of products, but 
























improvement. American irons and _ refractory 
materials for the Bessemer were tested, and the 
American system of Bessemer plant was worked out. 

The groups of works forming the present establish. 
ment were originally independent establishments. 
The Albany Iron Works (the group on the right of 
Fig. 1) grew up during seventy-five years, under the 
eae ae ownership of Corning and Winslow. The 

essemer Works (on the left of Fig. 1) were started 
by Winslow, Griswold, and Holley, in 1865. The 
Rensselaer Works (Fig. 2), a mile further up the 
Hudson River, after thirty-five years’ growth, latterly 
under the ownership of Corning and Griswold, were 
joined to the Bessemer works. All the above- 
mentioned works, and two blast furnaces to be 
further referred to, are now owned by Mr. Erastus 
Corning. Their commercial affairs are administered 
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because it embraces one of the oldest iron works in 
the United States, and also the pioneer Bessemer 
works of America.* Here were tried many of 
those experiments which have contributed to the 
development of the manufacture. Boiling was 
practised at an early day ; ‘“‘ puddled steel” as good 
as the imported article had its course ; spike, rivet, 
and horseshoe machines were the subject of constant 





* An experimental pneumatic plant at the Wyandotte 
Works, near Detroit, Michigan, produced a few ingots at 
an earlier date (the autumn of 1864); but the plant was 





small and imperfect, and was shortly afterwards dis- 
mantled, 








tCewwse dd 


by Mr. Corning, Gen. S. E, Marvin, and Mr. Chester 
Griswold; Mr. Robt. W. Hunt is general superin- 
tendent. 

These works, excepting two blast furnaces, are 
in the city of Troy, 150 miles north of New York 
City, and on the tide water* of the Hudson River, 





* A remarkable pass at West Point in the Appalachian 
chain—the backbone mountain of the east—which is 
here narrow, and_but 50 miles from the coast, carries tide 
water and the Hudson River Railway into the great plateau 
which extends, without mountain 8, to the Mississippi 
Valley. All other east and west railways climb over the 
Appalachian chain. 
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WORTHINGTON DUPLEX PUMPS AT ALBANY AND RENSSELAER IRON AND STEEL WORKS. 





upon which the works have a third of a mile of 
wharves. They are also in an important railway 
centre ; the New York Central, Boston and Albany, 
Delaware and Hudson, Troy and Boston, Boston 
Hoosac Tunnel, and western roads radiate respec- 
tively in every direction—to anthracite and bitu- 
minous coalfields 200 miles west, to the remark- 
able Lake Champlain ore mines 100 miles north, to 
the limonite beds, 30 to 60 miles south and east, 
and to market on every hand. The Erie Canal 
also affords cheap transportation to the great lakes 
and to the west. The thickly settled and manufac- 
turing districts surrounding Troy, especially in 
adjacent New England, present a vast market for 
merchant and - ms steels and irons, as well as for 
railway materials. 

Although the Albany and Rensselaer Works have 
had, like oll old works, by reason of revolutionary 
changes in iron and steel plant and processes, some 
disadvantages in respect of convenient and cheap 
manufacturing facilities, these difficulties, under the 





new policy, have been nearly, and will soon be fully, 


overcome, During the last two years, heavy and 
fast roll trains, economical engines, and improved fur- 
naces have been substituted for the older machinery, 
and extensive enlargements of the converting plant 
arein progress. The distance of a mile between the 
blooming and the rail rolling departments is practi- 
cally overcome by special railway facilities. 

The Bessemer Plant is shown by Fig. 1, and in 
larger plan by Fig. 3. Before it was begun various 
American irons had been tried by the Bessemer pro- 
cess in Sheffield in 1864, and a Lake Champlain 
iron, the Crown Point, was anak a good. 
A 24 ton single vessel plant was s in February, 
1865, and run until 1871, when it was changed into 
the ingot mould foundry on the left of the present 
Bessemer plant. This ‘‘5-ton” Bessemer plant was 
started in 1867, partially destroyed by fire in 1868, 
and rebuilt in 1869 ; it again began work in January, 
1870. More recently larger cupolas and 7-ton 
vessels were put in. 








The Bessemer building, of brick, is 148 ft. x98 ft. 
in plan, with a cupola house 80 ft.x39ft. This is 
the earliest specimen of the American type of plant, 
with vessels set high and side by side, and with 
three ingot cranes over a large shallow pit. The 
7-ton vessels have 6 ft. internal diameter, and 15 
tuyeres with 12g in. holes, The vessel bottoms are 
interchangeable and are removable by means of lifts 
and of cars which carry them laterally, for repairs, 
under the two-side ingot cranes. They are baked 
in adjacent ovens. The advantages of this type of 

lant are fully described in the article on the Vulcan 

orks, St. Louis, ENGINEERING, vol, xxiii., page 183. 
The blowing engine and pump room are conveniently 

laced on the right of the vessels (Fig. 3), and the 
Coulis mill (formerly a hammer shop for cogging 
ingots) comes next. As the departments grew 
ually and experimentally, and were not expected 

to exceed 60 tons of proses’ per day, the buildings 
are not of the size and arrangement that would now 
be made ; but by means of convenient transporting 
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ap tus, 400 tons of hot ingots per 24 hours are 
delivered by power into the blooming furnaces, and 
are rolled, cut up, and chipped, under a 7-ton 
hammer, and loaded hot on the rail mill cars with 
reasonable facility. 3 : 

The Bessemer blowing engine has a pair of 54 in. 
diameter by 5 ft. air cylinders. It had a pair of 
42 in, steam cylinders, but a 72 in. low-pressure 
steam cylinder has been substituted for one of them, 
and with an improved condenser, the engine now 
gives a good economy of fuel. It indicates 500 horse 
power at 24 to 26 revolutions, with 701b. boiler 
pressure, while blowing 7 tons of metal through 
180 in. tuyere holes, The two cupolas, which 
running together melt the iron for 400 tons of steel 
per 24 hours, are driven by two No. 7} Baker rotary 
ge piston) blowers, They deliver air at 

4 oz. pressure, and can blow 1} lb. 

There are two large Worthington compound 
duplex pressure pumps. The larger one is illus- 
trated by Figs. 4and 5 on page 591. It has a pair of 
21 in. and a pair of 36 in, steam cylinders, and four 
9} in, plungers, with 3 ft, stroke. The smaller has 
33} in, and 19} in, steam cylinders,9 in. plungers, and 
24 in. stroke. This excellent machine is used almost 
exclusively in America for high-pressure water and 
petroleum (oil pipe line) pumping, and it is employed 
to a greater extent than any other engine for the 
water supply of towns. Its principles may, there- 
fore, be well referred to in this connexion. The 
Cornish engine produces perfect uniformity of pres- 
sure during its stroke, by means of a weight which 
falls only as fast as the water can get out of its way 
at a uniform pressure. A flywheel action, on the 
contrary, forcibly changes the velocity of the water 
column at different parts of the stroke. The 
Cornish engine, however, is imperfect, in that it 
allows the water column to gtop at the end of the 
stroke, and for this reason it cannot, and in practice 
does not work smoothly, up to its capacity, without 
a stand-pipe. The Worthington duplex, being 
without flywheel action, has the two great advan- 
tages of the Cornish engine; lst, it, so to speak, 
sympathises with the disinclination of the water to 
move, instead of forcing it to move in accordance 
with the requirements of a flywheel ; 2nd, its valves 
have time to come to rest at the end of the stroke 
as follows: ‘Two steam pumps are placed side by 
side, and so combined as to act reciprocally on the 
steam valves of each other. The one piston acts to 
give steam to the other, after which it finishes its 
own stroke, and waits for its valve to be acted upon 
before it can renew its motion, ‘This pause allows 
all the valves to seat quietly, and pa soag con- 
cussion, Thus the delivery of the duplex is con- 
tinuous, and the pressure on the delivery pipe does 
not fluctuate. No less than four Cornish engines, 
so arranged as to represent the four strokes of the 
duplex, would give precisely the same uniformity of 
delivery. 

The boilers of the Bessemer and blooming depart- 
ments are each cylinders 15 ft. long and 5 ft, in 
diameter, lying over a brick fireplace and combus- 
tion chamber, and having thirty-eight 44 in. return 
tubes, There are eight of these boilers near the 
blowing engine, and six is an outside boiler-house. 
There is also a 28}ft.x80 in. Galloway boiler of 
112 horse power. 

The Bessemer cupolas are shown by Figs. 6 and 7 
on the two-page engraving which we publish with 
the present number. The leading features (common 
to American Bessemer cupolas) are the drop bottom, 
the slag tapping, the large tuyere area, and the 
nearly uniform diameter. These cupolas, three in 
number, have 21 ft. height (greater than shown in 
the engraving) and 5} ft. minimum internal dia- 
meter. They have eight 5in.x8 in. tuyeres, and 
they melt 12 1b. of iron per pound of fuel, with 
14 oz. blast pressure. The fuel is 65 per cent, hard 
anthracite and 35 per cent, coke ; the latter, although 
more expensive per ton, is economical, because it 
keeps the charge so loose and open that the blast 
can penetrate it freely. Two cupclas running to- 
gether can melt 500 tons per 24 hours. There are 
two 15-ton tipping ladles, standing on weighing 
machines in front of the cupolas, in which several 
charges can be stored if there is any delay in con- 
version, As the charges are weighed into the vessels 
the spiegel may be accurately proportioned. 

The Blooming Plant is also shown in plan by Fig. 3 ; 
the three-high train is fully illustrated by Figs. 8 to 
11 on the two-page engraving which we publish this 
week, This was the first American blooming train ; 
it started in January, 1871, and although extensive 
alterations have been made, the housings and shoes 





remain. The object being to get an indefinite 
number of passes in four grooves, to change the draw 
of the grooves by power, and also to avoid the then 
unsatisfactory system of working the bottom roll by 
screws,* the middle roll was worked by four screws, 
as shown in Figs. 8 and 9, and the screws were 
rotated and reversed by worms and a friction clutch, 
actuated by the train engine through belts and 
shafting. (For illustrations, see ENGINEERING, 
vol. xvii., page 439.) This apparatus was patented 
by Moore, George, and Holley. Mr. Gram Curtis 
introduced the hydraulic cylinder and double rack, 
as shown in the engravings, to rotate and reverse the 
screws. On the original tables, the ingot was fed 
by hand. The Fritz power feeding tables were soon 
introduced; the feed rollers were driven and 
reversed by belts and friction clutches operated by 
the train engine. Afterwards, the tables were 
rebuilt upon a heavier and improved design, and 
Holley’s system of actuating the feed rollers ina 
moving table from a stationary engine, by means of 
a swinging idler, as shown in Figs. 9 and 10, was 
introduced. The original train rolled 12 in. ingots 
to two-rail blooms ; the present train at 45 revolu- 
tions rolls 144 in. ingots to 7 in. four-rail blooms, 
by the labour of four men and boys at the rate of 
2500 tons per week ; it can roll 3000 tons. 

The train is pretty fully explained by the engrav- 
ings. The pinions are of 31}in. diameter. ‘The 
first groove is, of course, in one end of the roll; the 
“second” groove is placed in the other end, so 
that the smaller grooves can come near the middle, 
and leave this part of the roll large and strong. 
The Fritz “pusher” is a frame under the table 
moved laterally by a hydraulic cylinder. From the 
frame four prongs project up between the table 
rollers. The ingot is turned one quarter over by 
engaging these prongs when the table is lowered ; 
they also move the ingot from groove to groove. 
The table rollers are geared in groups to the 
horizontal shafts attached to the sides of the tables. 
These shafts are driven from the shaft of the revers- 
ing engine (8 in. by 12 in. —". by means of 
the idler and gearing, Fig. 10. oth tables are 
raised by one hydraulic plunger as shown. The 
bell-crank (under the centre of the train, Fig. 8), 
attached to the bolster of the middle roll, regulates 
the throw of the horizontal connecting rod that 
actuates the table bell-cranks, so that the height of 
the table always corresponds to the height of the 
middle roll. This roll is counterweighted in order 
to relieve the screws from excessive friction. The 
blooming engine, condensing and direct, has a 
36 in. cylinder and 4 ft. stroke. The 14} in. four- 
rail ingots are charged hot, by power, into the four 
coal-fired furnaces, each of which holds seven ingots. 
Long Swindell furnaces (which will be further 
referred to) are to be substituted for this work. 

The Rail Mill.—The situation of this department 
is shown by Fig. 2, page 590. Fig. 12 gives a plan 
of the mill —a brick building 375 ft. x 98 ft., with 
wings, as shown. ‘There are ten coal-fired heat- 
ing furnaces B D, each having a horizontal over- 
head boiler 5 ft. x 22 ft., with return flues. There 
are five auxiliary boilers D, like those in the Besse- 
mer department, ‘The train A is 2] in., three-high, 
with three stands of rail rolls next the engine, and 
two stands of merchant rolls arranged to deliver to 
the rail sawing and finishing apparatus. ‘The whole 
mill can thus be utilised as a merchant mill for 
medium and heavy work, when this pays better than 
rails; or both rails and merchant steel can be 
produced on different turns, when there is not 
demand enough for either product to alone fill the 
mill. The rail-train engine, vertical and condensing, 
has 3 ft. stroke and a 44in. cylinder with Corliss 
valve gear, revolutions 80, boiler pressure 70 lb. 
The Gustin hot-curving apparatus is employed ; this 
is described and illustrated in the article on the 
Springfield Iron Works, ENGINEERING, vol. xxix., 
page 371. The rails being uniformly curved with- 
out twisting by hand movement, are nearly straight 
when they get cold, and so require little cold 
straightening ; they are therefore not subjected to 
that distortion and weakening which formerly caused 
so many fractures at the gag-marks. The double 
hot-bed and finishing machines are of good type and 
capacity. Eighty 7-in. blooms are charged into the 
ten furnaces per “round,” and there are seven 
rounds per turn, thus producing 1120 rails per 24 
hours, The heating coal, which also produces the 





* Protecting the screws for working the bottom roll 
from the dirt and water falling from the train, by means of 
tel ic sleeves, so that the screws could be easily turned, 
was afterwards well done by Mr. John Fritz. 





greater part of the steam for the engines, is 460 lb. 
per ton of rails. The wing at the finishing end of 
the rail mill is devoted to the manufacture of 120 
tons per week of agricultural shapes, such as harrow 
dises, &c. Materials and product are at this grou 
of works received and delivered by the New Yor 
Central and Hudson River Railway on one side, 
and by the Hudson River on the other side. The 
remainder of the Albany and Rensselaer Works we 
must leave for description in another article. 








NOTES FROM SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

S1r,—Although Australia and Zealandia possess many 
points of engineering interest, owing to mining operations, 
harbour making, lighthouse building, and railway construc- 
tion, which keep them prominently before the world and 
the profession, still Africa is beginning to loom large in the 
scientific horizon, and it is likely that ere a she may 
permanently occupy a front place in the regards of mer- 
chants, es engineers, and politicians. The Orient 
Company has brought the great cities of the south very 
close to Europe, so that even the fresh fruits of Adelaide 
appear at Covent Garden. But it must not be forgotten 
that the new vessels of the Union Company perform equally 
well, for the Durban recently reached the Channel in 18 
days, and they regularly arrive in Southampton Dock 
within 20 days. ith such facilities for trade and travel 
we may reasonably expect that enterprise will develop at 
the Cape, and its fine fruit be despatched to England in 
**eool chambers.’”’ The splendid climate of the colony should 
also tempt winter invalids, and the robust and the specula- 
tive will profit by a trip in quest of sport and sundry invest- 
ments. Several letters have already appeared in the Field, 
andithe'statements there made are assuredly not exaggerated 
in the least, for at various points on this coast intelligent 
sober men with a little capital can safely make profitable 
ventures. Inter alia, I may mention the Knysna, the Komé, 
the Umzimvubu, and the Umzimkulu, all anticipating 
rapid development from railway extension, harbour works, 
openings of forests or mines, and the formation of planta- 
tions and trading associations. All these young ports have 
bush or forest contiguous abounding in game, and there is 
no scarcity of fish, both in sea and stream. 

At the Knysna, a contract has been made to supply the 
Government with 100,000 hardwood sleepers for three 
years, and the forest tract extends for 27 miles. Fine 
timber is obtained for many purposes, and it would be easy 
to introduce the teak and oilwood trees of Burmah, and 
certain trees from Brazil; but the colony has rot yet 
secured botanical directors—like the famous professors of 
Melbourne and Adelaide—although the subject is under 
discussion. Our Dutch element makes us move with equal 
circumspection and slowness, so younger colonies leave us 
in the background. The rivers with the Kafir prefix for 
water—common on this coast—now enjoy re r steam 
communication with Natal, although St. John’s belongs 
to the Cape Colony; Port Shepstone in the Umzimkulu 
being under the control of Durban. The latter river has 
been opened to vessels, through the unaided efforts of Mr. 
Bazley and Sons, who have used dynamite to clear the 
channel. The inner water is both spacious and deep, being 
navigable for many miles, with a beautiful and fertile back 
country. Copper mines also exist within a few miles of the 
river, and the forest is virgin. 

The St. John’s Gates are lofty cliffs, now named 
Mounts Thesiger and Sulliyan. They command a military 
post and settlement, which is steadily growing into a town. 
A road is also being made to Kokstadt, the capital of East 
Griqualand. The chief objects to these works ‘‘ for the 
use and convenience of man,’’ but they are pressed forward 
nevertheless ; for the necessities of trade are imperious and 
ill brook delays. With very slight engineering assistance, 
both these beautiful estuaries can be rendered accessible to 
ordinary coasting steamers, when harbour lights must be 
installed. These can be made on the spot, like those 
formed of Totara wood, in New Zealand. Some of our 
woods would kear export to England for various engineer- 
ing and constructive purposes, for they are of amazing 
toughness and durability, alike in sea, earth,and air. The 
St. John’s River has a fair average depth for 30 miles, and 
it is fed by the Moluti Mountains, reaching an altitude of 
from 6000 ft. to 7000 ft. It is affirmed that portions of the 
country almost rival the Tyrol for picturesqueness and wild 
sublimity, and recently the snowfall has been really heavy. 

A colony of Piedmontese or Waldensians might be 
formed there, on the model of that up the Parana, where 
the country is flat, and not so congenial for hill-bred men. 
The French mission stations are reported to be replete 
with luxuries of all kinds, the houses being of cat stone, 
surrounded with rich gardens and fruit groves. So the 
poor French, in the midst of the heathen, are, in fact 
elegant Sybarites, living in elastic perfumed air, and 
enjoying cheaply “‘all the year round’’ what others only 
snatch in brief joys at great cost. It is time to dissipate 
the gross illusions about missionaries, for they are gene- 
rally intensely disliked by colonists, who think they 
foment discontent in the native mind, and make the Basutos 
bumpt and restl We had hoped that war might be 
averted with this tribe, which owes its existence entirely to 
British protection and generosity years ago. A Liverpool 
cle an thinks it fitting to leave guns and powder in the 
hands of barbarians, but if he lived, like Bishop Calla- 
way, on the frontier, he would be cured of his homicidal 
humanitarianism, and swiftly come to his sober senses. 
Personal experience and knowledge render men more trust- 
— witnesses than mere theorists, like the pastor of 

rg. 
t the Cape the Orient steamers can now coal at the 
new timber jetty, and the graving dock and huge reservoir 
approach completion. Unhappily the shallowness of 
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the Alfred Dock renders the dry dock useless for the 
larger class of steamers or war vessels, and the bad 
approach to the basin is a source of much anxiety to cap- 
tains of mail boats. A work of great importance to ship- 
owners has been achieved at Algoa Bay, a 15-in. pipe 
having been laid 25 miles from the Van Staaden river. 
The collateral urban works are also in an advanced stage, 
and the fountains in the square will soon play with pure 
mountain water. Concrete abutments have made for 
an iron bridge across the creek, and the two spans will rest 
upon cylinder piers yet tobesunk. The new jetty advances 
slowly, but some of the deck girders have arrived, and three 
steam cranes from Stothert and Co., Bath, have been 
erected. It is said that the cost of demolishing the old 
timber jetty will far exceed that of its construction fourteen 
years ago, and it was never of any utility. Material fora 
tramway has arrived, but the style track seems ill 
selected, and compares badly with that putting down at 
Durban. 

The Natal line, 3} miles, much resembles that at the 
Hague, and will be a very solid work, on Winby’s New- 
castle patent. Steam answers well in Wellington and 
Scheveningen trams, and may yet be adopted in Natal. 
Expensive fuel is the chief hindrance, but Mr. Molyneux 
hopes to find coal within 20 miles of the port at Verulam. 
This will be invaluable to sugar mills now using “‘ b e, 
which the Americans find can be profitably utilised for 
paper making. Mr. North, C.E., is also exploring the 
country with apparatus similar to that employed in the 
eastern province and in the Orange free state. The latter 
country is rejoicing over diamond mines which are already 
turning ont valuable gems. There is a talk of canalising 
the Orange River, and the paper of L. E. Vernon Harcourt, 
C.E., has been brought under the notice of the authorities. 
Weirs would be necessary at points, and would be of im- 
mense service for irrigation schemes. Parliament has 
made a concession to the prewe line from Port Alfred to 
Grahamstown, which will form a portion of the trunk road 
to Cradock and the Orange River, so there is much excite- 
ment in the Albany division. The Komé —_ was some 
years ago diverted to suit the views of Mr. Cock, a miller 
at Port Alfred, and it is now controlled by retaining walls, 
which havea very flat slope of rubble. It is intended to 
extend the jetties with vertical concrete walls and crib- 
work, carried into deeper water. With this, assisted by a 
modern dredger, the harbour will soon assume a position of 
importance, for the inner channel is deep. Port Alfred is 
40 miles from the capital cathedral city, and the district 
traversed is beautiful and fertile. Among contractors offer- 
ing to build the road, Messrs. Fairlie have appeared con- 
spicuously, and an agent of Fairbank and Co. has taken 
action. Another railway is projected from Mossel Bay to 
Oudtshorn, 60 miles inland, and the detailed survey is 
being prosecuted by Mr. Young,-C.E. A survey now in 
progress from Queenstown has disclosed a very easy route 
far more favourable than antecedent ones. 

On the Kaffrarian line, which extends to Queenstown, 
Fairlie engines are used, and the public desire to see these 
locomotives running on other systems, where there are 
pieces of very trying road. The Border Railway is face- 
tiously called the ‘‘ Corkscrew Line,” and on its frequent 
curves the ordinary engines and cars fare badly. No 
Fairlie’s have yet appeared in Natal, where trains for 
Maritzburg are limited to four cars and a van. The 
practice of the New Zealand railways is freely commented 
on by the Durban papers, and the contrast is trying to our 
patience and pride. 

The Natalians are discussing the rack rail system of 
Signor Agndio, for surmounting the mountain range 
beyond Maritzburg ; and the successful trials on steep in- 
clines in France and Piedmont render the study of methods 
interesting. Long tunnels cannot be contemplated in these 
poor half-developed colonies, and no great syndicates 
advance to their aid, as in Canada. To cross the lofty 
Drakensberg by zigzags, or severe grades on wide circuits, 
will also cost vast sams. Still extension to the Transvaal 
and the wealthy Free State is the watchword, and the 
governor is personally in its favour. 

Sir B. Frere isan ardent friend to expansion of all kinds, 
and takes deep interest in our public works. His removal, 
through the influence of a fanatical ill-informed section at 
home, and a knot of malicious politicians here, is deeply 
deplored; for he is equally beloved and admired as a 
generous and noble man, and a sagacious, foresighted, and 
courageous statesman. The mistake will have far-reach- 
ing consequences, and all our interests have received a shock. 
The blunders in ing Sir B. Pine and Sir G. Grey were 
bad, but this removal, at a critical juncture, is d d far 


worse. 
At Algoa Bay, the trade capital of South Africa, a large 
oods station and dept is being built, and the concrete 
oundations and drainage culverts are already finished. 
The cost will exceed 100,0001., as property had to be bought 
and new streets made. Extensions are also in progress at 
Elitenhage, where the engineering accommodation is inade- 
quate. A second Inchicore works is needed there, for the 
imported rolling stock excites disgust and derision. If 
Holland can use bogie cars on tram lines, we think we can 
have them, for lines that are intended to penetrate 500 
miles inland, our objective point being Kimberley. At that 
growing city, hydraulic works are being pushed to the 
Vaal River, and some gigantic operations are in progress 
for removing the reef in the great mine ; possessed of water, 
the dreams of the bold and ambitious diamond miners bi 
fair to be realised, and an African Chicago will rise, like 
Tadmor in the Wilderness. 

_In the Transvaal, matters are much unsettled, owing to 
disturbance of Sir B. Frere’s policy, by a military dictator, 
sent out to make a ive and unstable 
Zululand comes under the same 





nd the people | of 
ca’ , an 
are uneasy and discontented. should the goldfields ‘of 


Zwaziland turn out well, all will yet come right, for the 
impulse then given to immigration would be enormous, and 


bid | Professor Adams, Sir George Airy, Mr.Siemens, 





a powerful white element would remove all fears of native 
émeutes or combinations. Natal also earnestly looks for 
such a magnet to bring a tide of traffic to her shores, fou 
she has suffered terribly from bad administration, and 
progress has been attained in the teeth of obstruction. A 
commission recently convoked, has investigated many un- 
pleasant matters, and made a report. This document tells 
the truth, and is unpalatable. There is a talk of making 
the Umkomaos accessible to small craft, as sugar planta- 
tions exist on the river, and the land carriage is most 
a to the millowners. 
r. O'Meara, C.E., of Durban, is now in England, and 
may read a paper u the projected harbour works of 
urban. His ve been very gevcurebiz. received, 
and embrace the ideas of the late Mr. John Milne, who 
had clear — and strong convictions of what was 
necessary to ea port.. The Bay Rail- 
way has not been yet, but there are rumours that 
— ; 3 be done vinaglich — a 
arquez. @ port was vity would 
ensue, for there is an easy route to ta a and Lyden- 
burg. From all sides it is re that the heavy snow- 
fall, and the opportune rains, have had beneficent effects, 
so that both stock and crops look thriving. As Mr. 
Barlow aptly aye, that engineering science embraces 
every phase of life and business, we may refer to a 
“Fowler” traction engine, imported by Bishop Richards 
for a settlement on the Sunday’s River. 

He has also were? out pulsometer pumps and other 
machinery. The “big engine’ has demonstrations 
here. but is on sale, as it too heavy to cross several brid 
on the road to the farm. Machinery is much used now by 
ostrich farmers, anda good bone crusher is inquired after, 
as the ‘‘ Blake’’ becomes clogged and teeth strip. A disin- 
tegrator might answer. American articles are freely sold 
here, and their wagons and carriages are common. Coal 
mines are being opened near Queenstown, where gas works 
will be soon s' As there is plenty of hematite near 
the coal beds or over them, and steel.requires less fuel to 
produce than iron, we may yet see a rarian steel com- 

ny established. The municipality of Queenstown are 

usy with a vast reservoir, which will be filled from a 
furrow cut tothe River Komani last month. This rising 
town has fine freestone quarries and steam mills, as the 

about is famous for cereals and for wool, &c. 
n the vicinity are the Indwe and Perie forests, and to 
the south the wooded Amatola Mountains. In these 
fastnesses leopards are common, so farmers suffer 
losses in calves and foals, whilst natives persistently 
steal — and are rarely detected. They kill our 
cattle with extreme brutality. Can cause much 
disorder and sageeite, and there is an outcry for their 
sup} ion, as they clearly originate serious evils, and are 
ying the natives. Both in King William’s Town and 
Grahamstown steam wagon factories have been established, 
and Mr. Jordan will use the Brush light. Wagon buildi 
is more active than ever, and merchants favour the 
ox-team more than the rail, owing to the absurd tariff 
compiled by ill-advised officials, who need a study of 
Cavour, Cobden, and Chevalier in the principles of 
economics. 

Chambers of Commerce have protested and argued, but 
traffic managers do not agree to reasonable and developing 
rates, so we cannot yet see our way to grow wheat for 


export to Southampton, and thus relieve great steamers 
from the burden of buying ballast. No country is better 
adapted for wheat than ia, and it suits English 


horses and cattle also. Stallions of the Percherau breed 
are much needed, for our animals are too light in barrel 
and bone, although they have spirit and stamina. We 
would end our discursive trippings over a wild country, 
and many topics associated lightly at present with engi- 
neering art, by saying to our fugitive readers, that should 
any need restoration from over-strain, or be troubled with 
bronchial weakness, let them confidently sail for Algoa 
Bay or Port Alfred, where they can go, without trans- 
shipment, by the magnificent fo: htly vessels of the 
Union Line. Sir. H. Bulwer and Sir et Wolseley 
declare that Grahamstown is delightful to all the senses, 
and at Cole’s Hotel I found military men enjoying the 
Komé, and thinking it equalto Sorrento. A trial is recom- 


mended b 
. Yours faithfully, 


Algoa Bay, October 31, 1880. P. FRANCE. 





THE GOVERNMENT AND THE EDISON 
TELEPHONE COMPANY. 
(Concluded from page 544.) 

JUDGMENT in this case was delivered on Monday last by 
Mr. Justice Stephen, who reviewed the whole subject wit 
the utmost minuteness, and at so great a length that we 
are able to give only a brief abstract of it. The judgment 
commenced with a statement of the subject in dispute, and 
then proceeded to describe in close detail the nature of the 
system and mode of operating the instruments coorapen 
by the Edison Telephone Company. His Lordship then 

roceeded to consider the precise nature of the privileges 
towed on the Postmaster-General by the Telegraph Acts, 
and the ents used by the defendants to show that 
these at me were not violated by the use of the tele- 
hone, and he quoted portions of the ence of Sir W. 
homson, Professor Stokes, Dr. Fleming, Dr. Hopkinson, 


others, 
in su of their arguments. His Lordship then 
ceed: on that fully admitting all that had been sail as 
to the novell and value of the telephone, ‘‘ We are of 
opinion, that the whole apparatus, transmitter, wire, and 
receiver taken , form ‘ a wire used for the purpose 

— communication, with apparatus c 

th a ee eee Se i 
that is, they are a telegraph in the definition 
Act of 1863, which is embodied by reference in the 


of the 
‘Act of 


clearly included in the Act. 










ding | the first 










1869. Ofcourse, no one supposes that the Legislature 
intended to refer specifically to telephones many years 
before they were invented, but it is highly probable that 
they would, and it seems to us clear that they eventually 
did, use language embracing future discoveries as to tlie use 
of electricity for the purpose of conveying intelligence. . . . 
haing at the Acts from the point of view. of the Crown, 
we are led by a different road to the same conclusion. Ifa 
telephone is not a telegraph, then a telephonic communica- 
tion is not a telegram, if so any company may not only 
smit such messages, but may perform all the incidental 
services of collection and delivery ; and if this is so there is 
nothing to prevent all the railroad and other companies in 
possession of hs from applying to them telephonic 
transmitters and receivers, and carrying on the business of 
eens jost as they did before 1869. The customer 
write his message at the counter and the clerk would 
speak it through the telephore instead of using a less 
ect instrument. It is difficult to suppose that the 
i intendeded to grant a monopoly so liable to be 
defeated, or that its language was meant to be so construed 
as to be limited to the then state of, perhaps, the most pro- 
gressive of all sciences.’’ 

His Lordship then proceeded to deal with some of the 
minor arguments of the defence. He referred to the 
argument that the intervention of a clerk or messenger for 
the delivery of a was an essential feature of the 
telegraph system, as also was the use of conventional 


signals instead of words. But this argument was 
tantamount to “that imperfections in an instru- 
ment are essential parts of it, and that their removal 
destroys it.’”’ Moreover the intervention of a clerk or 


messenger is not necessary for the use of the Hughes print- 
ing or the Cowper writing telegraph, both of which are 
regards the definition of 
the disputed words ‘‘ messages’’ and ‘‘ communication”’ their 
Lordships hold ‘‘ that a conversation held through a tele- 
phone is either a message, or at all events a communication 
transmitted by a telegraph, which is the definition of a 
telegram.” ‘ouching the contention that, admitting 
telephonic conversations to be tel 8, they were still not 
witbin the Act of 1869, because the preamble of that Act 
recites that ‘‘ similar powers to those conferred upon the 
Postmaster-General with respect to the exclusive privilege 
of conveying letters should be enacted with reference to the 
transmission of telegraphic, messages.’’ This, it is said, 
confines the exclusive privilege as to telegrams within the 
limits within which the exclusive privilege as to letters is 
confined, and su it to the same tacit exceptions. But 
their Lordships state that they possess an exclusive 
rivilege. It was argued that, in like manner, if two 
friends communicated with each other directly by a tele- 
graph, of which they were joint owners, they would be 
outside of the sphere of the Act of 1869. “‘ To this argument 
there are, in our opinion, several conclusive answers. In 
lace, we o not think that the recital in thie pre- 
amble of the Act of 1869 ought to have the effect ascribed 
to it. Each Act must be construed independently. The 
ractical inconvenience of construing the Post Office Act 
iterally would be so very great that it can never have been 
seriously proposed sotoconstrueit. It is enough to say that 
such a construction would have involved the consequence 
that when a letter was written it must be left on the table 
at which it was written till the postman called and took it 
away, herpes hg wt room in every house for that purpose. 
The object of the Post Office Act is to give to the Postmaster- 
General an exclusive right to earn all that can be earned 
by carrying letters, but a man cannot pay himself for 
carrying his own letter. If he gets a friend to carry it for 
him he might pay, and this case is accordingly provided 
for by an express exception. The customers of the Tele- 
phone Company do not communicate directly with each 
other. They are put in communication by a servant of the 
company, and their messages travel in all cases over at; 
least one wire, and in many cases over three rate wires 
which are the property of the company. On all these 
unds we hold that the conversations held through the 
fole hone are infringements of the Postmaster-General’s 
exclusive privilege unless they can be shown to be within 
the exceptions to that privilege.’’ 

After referring at considerable length to the remainin; 
ye ag of the defendants, his Lordship concluded. 
‘ Lastly, it was asked by|thejdefendants when and by whom 
the offence, if any, of the defendant company, was com- 
mitted. To this we think the answer is—that if several 
persons combine to do an illegal act each is guilty of the 
whole of it, so that when A sends a telegram to B by means 
provided by the company for that purpose and under the 
provisions of a contract by which it is carried out, A, B, 
and the company are all guilty of an offence under section 6 
of the Act of 1869, namely, the offence of transmitting a 
telegram. Apart from this, we think that when the com- 
pany’s servant puts A in telephonic communication with B, 
the company aids and is concerned in transmitting a tele- 

» wich, again, is an offence under the same section. 
result is, that we give judgment for the Crown, with 
costs 


On the delivery of the judgment Mr. Webster gave 
notice of an appeal, which it was agreed should be made 
without delay, and that in the meantime the Edison Tele- 
phone Company should be permitted to continue their 

tions, they, of course, being liable for royalties to the 
own, in the event of the judgment being confirmed on 
a . This present phase of the case terminated by an 
1) tion of Mr. Justice Stephen, who said: ‘‘ Every 
one wishes to treat the company as proprietors of a 
beautifal invention used entirely for the public benefit, and 
all one can say is that they have been wrong in their view 
of the construction of an Act of Parliament.” 


SoutH Fort be a ba is satersioos oie 
Delagoa Railway commenced withou' 
A line to Maritabung tent opted November 15: . 
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GAP LATHE. 


CONSTRUCTED BY MR, WILLIAM ASQUITH, ENGINEER, HALIFAX. 





Wr give above a perspective view of a screw-cutting 
gap lathe with 104 centres and 12ft. bed which was 
exhibited by the maker, Mr, William Asquith, of Halifax, 
at the recent Engineering Exhibition at the Agricultural 
Hall. The lathe is self-acting for sliding and surfacing, 
and is of a very good substantial pattern, It will be 
noticed that to increase the firmness of the bed Mr, 
Asquith provides a support directly under the gap. 





MACGREGOR’S REAPING MACHINE. 

We annex illustrations of some improved details in a 
reaping machine manufactured by Messrs. Harrison, 
Macgregor, and Co., of the Albion Iron Works, Leigh, 
near Manchester. The machine was exhibited by this 
firm at the recent Smithfield Show, and noticed by us on 
page 540. The novelty consists in the apparatus for 
for raising and lowering as shown in Fig. 1. The main 
frame is of their ordinary cylindrical gear-box pattern, 
with a circular axle plate k having a boss near its peri- 
hery in which the main axle /, carrying the road wheel, 
Ts secured. In order to partially rotate this circular 
axle plate for raising and lowering the frame, the handle 
m gives motion to a worm, gearing into the wormwheel 





























n, to one side of which is a spur pinion (shown in dotted 
lines) gearing into the segment of spur teeth (4'%") on 
the circular axle plate. In order to secure tbe handle 
and prevent the same from turning when not in use, 
the socket o is fixed to the worm spindle and the handle 
is jointed to the same and made to fold over, as represented 
in dotted lines, fitting into notches in the handle socket 
and worm bracket at o', a spring catch p securing it. 

There is also a new arrangement for maintaining the 
horizontal position of the driver's seat. A bar or frame 
q attached to the worm bracket, is carried upwards over 
the main road wheel and down the outer side of the 
same as shown in Fig. 2, its bottom end being connected 
to the arm of a flanged axle cap r, which is secured to 
the main axle with the arm at an angle corresponding 
with that formed by the axle plate. The seat bracket s 
is connected by a link ¢ to this upright bar, and is 
thereby maintained in the same position irrespective of 
raising or lowering the frame. A notice of this arrange- 
ment will also be found in our Abridgments of Specifi- 
cations on page 608 of the present issue. 





CUTTING- 


CONSTRUCTED 





MACHINE. 


BY THE BETTS MACHINE COMPANY, ENGINEERS, WILMINGTON, U.S.A. 


———— 
——————— mene 


ee 
arr Tam 


AnxEXED is an illustration of a machine for cutting 
off rods, bars, or pipes, manufactured by the Betts 
Machine Company, of Wilmington, Delaware, U.S. The 
tool, which is capable of cutting twenty-five bars 2 in. in 
diameter per hour, is well designed, and is provided with 
concentric chucks and collars to suit different sizes, or 
with two concentric chucks at each end of the hollow 
spindle, by which the use of the collars is superseded. 
The clamp on which the cutting tool is supported is 
arranged so as to alter the angle of the cutting edge to 
suit the material operated on. 








DOUBLE-BOGIE PLATFORM WAGON. 

WE give this week on page 598 engravings of a double- 
bogie platform wagon for the Bergisch-Markische Rail- 
way, constructed by Messrs. Van Zypen and Charlier, of 
Deutz, this wagon having been exhibited by the makers 
at the late Diisseldorf Exhibition. In our illustrations, 
Fig. 1 is a general view partly in section, Fig. 2 is a half 
longitudinal section to a larger scale, Fig. 3 a correspond- 
ing half plan, Fig 4 a half-end elevation and half trans- 
verse section, and Fig. 5 a plan of one of the bogies. As 
will be seen from the engraving both the main frame 
and the frames of the trucks are of iron throughout, the 
soles being of [ section, and strengthened by truss rods, 
while the transverse bearers and diagonals are of chan- 
nel irons. At the bogie centres a kind of transverse 
box girder is formed of four channel irons placed in 
pairs, one pair above the other, and a similar mode is 
adopted in building up the main transverse beam of each 
bogie. The general construction of the framing, and the 
arrangement of the bogie centres and rollers for taking a 
side bearing are clearly shown in Figs. 2 to 5, from which 
it will be seen that the details are well worked out. The 
drawbar is continuous, and it has been necessary to make 








it of rather a large number of pieces to enable it to be 
got into place, 

The wagon has a platform 39 ft. 4.4 in. long, by 
9 ft. 6 in. wide, the height of platform above rail level 
being 4 ft.54in. The bogie centres are 22 ft. 11.6 in. 
apart, and each truck has a wheel base of 4 ft. 11 in. 
The weight of the wagon empty is 13} tons, and it is 
constructed for a load of 20 tons. The workmanship of 
the wagon exhibited at Diisseldorf was excellent in 


every respect. 


THE PROPOSED NEW BRIDGE OVER THE 
DOURO. 

We have already (see pages 218, 466 ante) referred to 
the new bridge which it is intended should be erected over 
the Douro to join the city of Oporto with Villanova de 
Gaia, and the contract for the construction of which was 
opened to public competition some time since. The work 
is not only of considerable magnitude, but presents 
peculiar features in its general design and mode of 
erection. It is to be, necessarily, in one span, and will 
have to be almost necessarily, erected without scaffolding. 
The width of the river at the point of crossing is 525 ft., 
so that when completed, the arch, if an arched design be 
decided upon, will be the largest yet attempted, as the 
clear span will have to be at least 560 ft., or 35 ft. wider 
than the Maria Pia Bridge, erected some time since by 
MM. Eiffel and Co., of Paris (vide the twenty-fifth volume 
of ENGINEERING). Moreover, the design has to provide 
for two roadways, one 39 ft. above the level of the water, 
and the other 197 ft. above, the widths being respectively 
19 ft. Gin. and 26 ft.; the object of these two platforms is 
to connect the higher parts of Oporto and Villanova, as 
well as the river bank on the lower land. Ten different 
designs were submitted to the Bridge Commission at 
Oporto on the 12th November last. Each scheme was 
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No. 3. MM. Scunerper anv Co., Creusdr. 
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numbered, and presented to the commission in the order 
of its number. We reproduce sketches showing the 
general outline of the respective designs, with some 
general particulars of each, from Le Genie Civil. 

1. The first design submitted was that of the Société 
de Construction des Batignolles. The principal feature 
is a large arch 22 ft. 11} in. deep at the springing and 
26 ft: 3 in. at the centre, where the upper member rises 
above the level of the horizontal girder carrying the 
upper roadway. The topand bottom booms of the arch 
are connected by single intersection lattice bars, one set 
of which are all vertical, and the others inclined parallel 
to each other from the springing to the centre. The 
towers adjacent to the arch are of iron resting on 
masonry piers from which the archsprings. The upper 
horizontal girders rest on columns supported by the 
arch, and the lower roadway is suspended at six points 
as indicated in the diagram. The contract price for this 
design is 95,9027. 

2. The second design was presented by the Société 
Internationale de Construction de Braine-le-Comte 
(MM. Rolin and Co.) Tho chief feature is an enor- 
mous bowstring girder 131 ft. deep, divided into six 
panels braced with single intersections. The lower road- 
way is carried on the bottom of this girder, and the upper 
by a horizontal girder supported by extensions of the 
vertical members of the panels of the bowstring. The 
design is inelegant but the price is moderate, being 
75,2001, 

3. This design was submitted by the Creusdt Com- 
pany, and bears some resemblance to that just referred 
to, butisin all respects a more elegant structure. It alone, 
of all the ten projects, is constructed wholly of steel. The 
lower portion of the structure consists of open girders 
with curved upper members; they are 39 ft. 4 in. deep 
at the end, and 65 ft. 7 in.deep in the middle. The horie 
zontal girder carrying the top roadway, is divided into 
spans of nearly 100 ft. by the vertical standards rising 
from the top of the lower girder, which is divided into the 
12 panels filled with single intersection bracing, Special 
provision is made for protecting the lower part of the 
structure against the action of the wind. Amount of 
estimate 67,6007. 

4. Messrs. Handyside and Co., of Derby, presented the 
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fourth design, prepared by Mr. Am Ende, of Westminster, 
and which presents some of the characteristics of the via- 
ducts designed by the same engineer for the Costa Rica 
Railway (vide ENGINEERING, vol. xxix., page 24). The 
arch is in two parts jointed in the centre, the form of 
the curve being slightly ogival. The extrados con- 
sists of a horizontal line nearly coinciding with that of 
the upper roadway, and two inclined lines meeting the 
former nearly midway between the piers and the centre: 
the system of bracing is indicated in the sketch, which 
also shows the arrangement of the smaller spans of the 
upper portion, which are framed up with the piers. The 
two principal of these are wider at the base than 
at the top, the others decrease in width towards the 
masonry pedestals. The lower roadway is suspended 
from the arch by a number of rods. Transversely the 
whole structure is widened towards the lower part to 
increase its stability. The estimated cost is 81,200/. 

#@ 5. M. Lecocq and Co., of Hals, Belgium, submitted a 
curious design which is indicated in the sketch; itis a 
combination of cantilever, bowstring, and suspension, 
somewhat difficult to describe. Price 75,000/. 

6. This scheme presents in all respects a — con- 
trast to the preceding, and of all the designs, is the 
simplest and most severe. It constitutes an immense 
parallel girder 157 ft. deep, divided into four panels, each 
181 ft. wide; the top and bottom members of the struc- 
ture, each forming a very heavy girder, carry the upper 
and lower roadways. The panels are filled with single 
intersection bracing, the outer pair of struts being of very 
large dimensions, and carrying the upper girder down to 
the abutments. This is, as may supposed, the 
cheapest of all the designs submitted, the price being 
only 48,720¢. 

7. This is Mr. John Dixon’s project, and presents 
several novelties in design. The central arch is reduced 
by means of two huge inclined struts, resting on the abut- 
ments, and on each side the arch is extended in cantilevers 
to the principal piers, which are tubular, and of wrought 
iron. One feature of this design is the proposal to erect 
the inclined struts vertically, and then to lower them to 
their permanent ition shown on the sketch. The 
assumed cost is 94,540/. 

8. This and the two succeeding schemes are on similar 
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lines—those suggested by the existing Maria Pia Bridge at 
Oporto. No, 8 is the design of MM. Eiffel and Co., who 
built that bridge, and is a very elegant-looking structure. 
The arch is parallel throughout, and about 18 ft. deep. 
The girders forming this arch are spread laterally to 
afford greater stability. The upper roadway is carried 
by vertical columns resting on the arch and placed at 
intervals of about 50 ft, small arches being turned 
between them. The lower roadway is suspended by a 
number of rods at intervals corresponding to the 
uprights carrying the upper roadway. ween the latter 
uprights, and about midway up the arch, is a system of 
horizontal strutting, and all the columns are thoroughly 
braced together, the suspension rods not being braced 
however, The piers are of iron resting on masonry 
bases. Estimated cost, 70,4002 

9. This was designed by M, Seyrig for the Sociéte do 
Willebroeck, and presents the general features shown in 
the sketch. The arch is deeper at the ends than in the 
centre, 39 ft. 4in. and 26 ft. 3 in. respectively. The two 
girders forming it are caused' to diverge towards the 
abutments which ca the main piers of the bridge. 
The upper girder, p el throughout, is tangential to 
the top of the arch, and is supported by it only at three 
places as indicated. The lower girders are suspended by 
four systems braced together transversely. These girders, 
which are parallel, are articulated one to the other in 
such a way as to receive the advantages of a continuous 
girder without the difficulty arising from the deflection 
of the arch and consequent distortion of the lower struc- 
ture. Price 82,000/. 

10. Of this design, presented by MM. J. F. Cail and Co., 
it is only necessary to say that it is an exact copy of the 
existing Maria Pia Bridge, with the addition of the lower 
suspended roadway, and that the estimate amounts to 





61,2121. 
PATENTS. 
To THE Eprror or ENGINEERING. 
Sir,—For some |few weeks past valuable 
has been the means of belaging feeward the quien of 
inventors in regard to the present state of the patent laws 
in this country, and I, as an inventor, hailed with delight 
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some letters from the pen of Mr. Tweddell, in whom I saw 
a worthy champion of our cause. 

First and foremost among these grievances are the heavy 
taxes in the shape of fees, which I venture to say in 
hundreds of cases yearly act in a manner positively pro- 
hibitory with those who, like —_ have more brains than 
money, and who are obliged either to keep their own secret 
or part with a Jarge share of their profits in prospect to 
others in consideration of their finding the necessary funds 
to protect their inventions. 

Phe result of this is that England, which has hitherto 
been in the front rank in producing valuable inventions, 
now stands a good chance of playing second fiddle to 
America, where Government encourages thinking men to 
give the world the benefit of their inventions by exacting 
more reasonable fees. 

Were our patent fees one-half of what they now are, 
I believe the revenue would be increased by the greater 
number of patents granted, and, without doubt, the country 
would benefit proportionately. 

I do not propose now to deal with the question of Patent 
Office accommodation, in the matter of publishing more 
complete abridgments, or weekly lists of protections 
applied for, and patents sealed. 

hat I leave in the able hands of Mr. Tweddell and the 
committee, of which he will doubtless be the guiding spirit. 
Moreover, Sir, your editorial of October lst guarantees 
your powerful support, and Mr. Lloyd Wise’s admirable 
weekly list in ENGINEERING supplies this want. 

My only apology for addressing you is that Mr. Tweddell, 
after so valiantly espousing the inventor’s cause, now says he 
considers ‘‘ cheap patents a delusion and asnare!’’ Surely 
he would not have us believe that those only who can afford 
to pay the fees are capable of producing valuable inventions. 

Trusting you will not allow this vital question to drop, I 
enclose my card, and am, Sir, your obedient servant, 

Ww 


P.S.—Although I have spoken of halving the fees, I do 
not mean that so much as 121. 10s. ought to be payable 
during the first six months. On the contrary, I think that 
an annual payment would be best. 

December 21, 1880. 





To tHe Eprror or ENGINEERING. 

S1r,—I think that many besides myself must have read 
Mr. R. H. Tweddell’s letter in your last issue on the above 
subject with surprise. 

It is true that in his former letters Mr. Tweddell only 
proposed that the Patent Office authorities should be asked 
to improve their journal by properly illustrating it, but I 
do not think any one imagined that this was all he intended 
to ask for. 

In another letter Mr. Tweddell says that he asks for 
little. Truly he asks for so little that it is doubtful if it 
is worth making a fuss about, ——— now that we are 
— by your exertions and those of Mr. Lloyd Wise 
with an illustrated list of patents. 

I do not at all understand Mr. Tweddell’s objection to 
cheap patents, for there surely is a very large margin 
between the price which is at present paid for a patent in 
this country and the cheapness that shall be also nasty, and 
after the great seal is obtained what advantage do we 
get by the payment of further fees? Do we get any greater 
security or more publicity? No, we get none of these things, 
the advantage is with the Patent Office not with the 
patentee. Mr. Tweddell says that the profits on fees for 
one year amounted to 144,2301.; if this is the case it is 
obvious that the charges could be redaced by this amount, 
and the patents obtained be not one bit the worse, and it is 
probable that cheaper rates would make increased demand, 
and that the Patent Office authorities would lose little in 
money by reducing their fees, 

do not advocate a single payment, for in that case many 
useless patents would obstruct useful invention, but I believe 
if the successive fees were considerably reduced, such a 
reduction would serve as a great stimulus to invention. 
Even before the reduction of fees, however, I would say let 
us have our money’s worth, let us know that a patent is 
of some real value, and let reference to former patents be 
made not only possible but easy. 

I am, Sir, your obedient servant, 
REGINALD E. MrppLeTon. 
5, Westminster Chambers, December 21, 1880. 





To THe Epiror oF ENGINEERING. 

Str,—Having done well with patents of my own, I ought 
not perhaps to complain; but still I cannot refrain from 
expressing the hope that Mr. Tweddell will go back to his 
original suggestion that the committee should have a two 
fold object. 

I have spent much time in trying with others to get the 
patent laws reformed and the cost of patents reduced, 
and I most certainly do not agree with those who think 
patents are cheap enough in this country. 

Your truly, 
EDWARD FIELD. 

Chandos Chambers, 22, Buckingham-street, 

London, December 22, 1889. 





To THe Eprror oF ENGINEERING. 

Sir,—Kindly allow me to express my thanks to your 
correspondent ‘‘ Anti-Humbng’’ for the deep interest he 
manifests in patent business emanating from Ireland, 
especially that portion passing through the offices of my 
firm. 

I regret, however, I cannot satisfy his anxiety to be 
informed, respecting the nature and extent of such basi- 
ness, in the public manner pro’ , and can only refer him 
to my answer to his friend ‘‘D. H.,”’ which appeared in a 
recent issue. 

The columns of a public journal is not exactly the medium 
through which a man could reasonably be expected to dis- 
close the importance and extent of bis business, for to such 


an issue does the drift of your correspondent’s manifesto 
tend. Fancy a man pointing out publicly a certain num- 
ber of important patents which passed through his hands 
during a limited period; ergo, all the rest unnamed are 


worthless patents. 
Yours faithfully, 
J. ANGELO FAHIE. 


Nassau-street, Dublin, and High Holborn, London, 
December 20, 1889. 





To THe Epitor OF ENGINEERING. 

Srr,—I would not trouble you again only that ‘ Anti- 
Humbug” has thought well to allude a second time to 
my letter, which you were good enough to insert in your 
issue of the 3rd inst. Will you kindly allow me to inform 
your correspondent that Iam not in any way connected 
with patent agency, that I ama bondé fide patentee, and am 
willing, if ‘‘ Anti-Humbug’’ will meet me half way, to 
submit my specifications as drawn up by a provincial agent 
to any authority in patent matters in London, as specimens 
of well prepared and legally drawn up documents. — 

Your correspondent appears to take considerable interest 
in Irish patents, judging from the lengthy proportions of 
his last letter. On this point, however, all I will say is to 
reiterate that what business I have done through a Dublin 
patent agent has been transacted to my entire satisfaction. 
I think it but just to state this, seeing the somewhat 
personal tone of ‘‘ Anti-Humbug’s’’ letter. In conclusion, 
I would congratulate your London practitioners in havin 
so energetic a champion, and I trust when the propose 
committee shall be formed, he will not be forgotten. 

I am, Sir, your obedient servant, 

Liverpool, December 20, 1880. A PATENTEE. 





To THe EDITOR OF ENGINEERING. 

Srr,—If Mr. Tweddell and his committee are going to 
advocate the retention of the present cost of a patent, or 
at least are not going to try for a reduction, I sincerely 
hope that Mr. Paget will not administer any further 
‘**tonies,’’ which in his generosity he has promised, to 
assist in such a cause. 

Mr. Tweddell having formed his opinion on the cost of a 
patent, proposes that he and his committee shall only 
suggest that certain details of office management be carried 
out in a more convenient manner. We know that many 
such reforms are needed—more especially in the matter of 
indexing and increased facilities for searching—but surely 
a petition drawn up by you, and left in your office for a 
month for signatures, would have the desired effect. 

That the Society of Arts are now endeavouring to secure 
improved legislation is, it seems to me, all the more reason 
why Mr. Tweddell’s committee should endeavour to work 
with them. Yours faithfully, 

Henry Fara. 

4, Great Queen street, Westminster, Dec. 21, 1880. 





To THE Epriror OF ENGINEERING. 

Srr,—In my letter to yon of November 24, I suggested 
that Mr. Tweddell should “‘ take the requisite steps for form- 
ing @ committee on the basis of his last letter to you’’ 
(that published in your issue of November 19). When I 
thus wrote I was fally alive to the great importance of 
official abridgments and better accommodation generally 
at the Patent Office; but from personal experience as a 
patentee in various countries, I also considered (though I 
considered it would have been premature to have entered 
into this point in my letter), that our existing patent law 
urgently requires amendment iu various other respects, 
and which would have come legitimately under the con- 
sideration of such committee. 

I was quite prepared that the proposed committee should 
deal first with the very simple and readily performed work 
of preparing a petition about such matters as abridg- 
ments, &c., which could be attended to without altering 
the law ; and supposed that once having got such committee 
together, it would forthwith proceed to deal also with the 
much more urgent and difficult points requiring legislation. 
Under these circumstances Mr. Tweddell will not be sur- 
prised when he learns that I am disappointed with his 
letter which appears in your last issue. I deeply regret 
that I should feel compelled to dissent from the course now 
proposed by him, but having been the first to suggest that 
Mr. Tweddell should organise a committee (which I did on 
the faith of his letter), I naturally wish that others should 
not suppose I regard lightly the matters he now appears 
desirous to abandon. I am the more particular on this point 
just now, as my silence would be a contradiction to observ- 
ations I made at a recent meeting. 

Mr. Tweddell, I believe, is the patentee of inventions 
somewhat extensively in use, and so am I, His views are 
no doubt based upon his experience, just as mine are the 
result of my own experience. Doubtless many others differ 
as widely as he and I appear to do; and this, in my opinion, 
renders it the more advisable that some attempt should be 
made to bring about a more perfect unanimity, particularly 
as the movement in the direction of patent law reform 
is now becoming more general. 

Your insertion of the above in your next issue will 
oblige Yours truly, 

Henry S. Copianp, C.E. 

la, Duke-street, Adelphi, W.C., Dec. 22, 1880. 





To THE EDITOR OF ENGINEERING. 

Srr,—In common with many others interested in the 
above subject, I was startled to see Mr. Tweddell’s letter in 
your last issue. It is well to be undeceived, though so late 
in the day, as to his views. Few will now think it worth 
while to make the petition to Parliament for so compa- 
ratively small an object as that of Mr. Tweddell’s. Indeed, 
thanks to your energy, he practically has now nearly all he 
requires in the abridgments you publish weekly, and there- 
fore, beyond transferring this work to the right shoulders, 








those of the Commissioners of Patents, he could gain but 





little. A petition to this body would probably effect all 
he requires. While on this subject, may I suggest, Sir, 
that your abridgments might each week be placed under 
various subjects or headings, as the whole are so volu- 
minous, it takes more time than some can give to go right 
through them. It is true, it would take rather more 
space, but perhaps some of the information as to applica- 
tions for provisional protection, &c., to be found in the 
Patent Journal, might be omitted. 

Mr. Tweddell’s views show that he is not in harmony 
with this present movement, which I understand to be an 
agitation to obtain, principally, cheaper patents. He says 
cheap patents are a delusion and a snare, and I presume, 
by this, he means that the number of patents would so 
increase as to be materially in the way of the wealthier 
patentees. High fees do not prevent these gentlemen from 
taking out patents for the most trivial things, but they do 
undoubtedly prevent the poorer working man from pro- 
tecting his invention. This is a great hardship, more espe- 
cially as the greater share of the inventive genius must 
almost of necessity belong to the working class, if only on 
account of their greater numbers, and yet the very small 
number of patents taken out by them go far to show 
that the present fees are practically prohibitory. 

The United States patent fees are probably too low, as 
patents of little or no value ought to die out, but 1 think 
fees of 51. the first year, 101. the sccond, and 201. the 
seventh, would be found high enough for this purpose. 

I am, Sir, your obedient servant, 
Henry WARD. 

61, Old Broad-street, E C., Dec. 22, 1880. 





To THE EpIToR oF ENGINEERING. 

S1r,—One cannot but appreciate the good intentions of 
your correspondent Mr. R. H. Tweddell in having taken 
steps to carry out the necessary arrangements as to pre- 
paring a petition to Parliament in reference to obtaining 
increased facilities and more information in the Patent 
Office publications. But, Sir, I am sorry to say, it is my 
firm conviction Mr. Tweddell has made a great mistake, 
whic’ unless at once remedied, will result in the failure of 
the project he has in view. 

I backed up the suggestion that he should take the initia- 
tive simply because, he being a patentee who seemed to 
keep his inventions well before the public, I concladed he 
was just such an energetic and interested gentleman as 
could well help the cause through. 

In his letter to you which appeared on the 19th Novem- 
ber, he said, ‘‘ I would suggest that the views of your cor- 
respondents would be best met by forming a committee, 
having two objects in view ; first, to prepare a petition 
asking simply for what may be considered minor reforms, 
such as I indicated in my last, and possibly some of those 
named by Mr. Northcott; and, secondly, that the same 
committee consider the best course to be pursued in 
reference to future legislation on the patent laws.’’ 

This was highly satisfactory—and in a foot-note, you 
yourself said, *‘ We shall be happy to lend any assistance 
we can to the formation of the committee suggested by 
Mr. Tweddell, and other correspondents.”’ 

This in addition to Mr. Tweddell’s letter afforded the 
utmost possible encouragement. But now, unfortunately, 
Mr. Tweddell ~ on to have chan his mind. In his 
last letter he tells us that he himself is not prepared or 
qualified to take up the whole subject of patent law amend- 
ment. But what then? Does he donbt his ability to 
enlist the assistance of men who are qualified; and of 
inventors, patentees, and others, of various shades of 
opinion, who could efficiently assist in deliberating on this 
important question? If so, is it not just possible some 
people will regret that Mr. Tweddell has made the partial 
move he refers to, in their belief that it means throwing 
away the splendid opportunity afforded by your very kind 
offer to lend assistance to the formation of a committee on 
the basis of Mr. Tweddell’s former letter already mentioned ? 
The fact that the Society of Arts is doing something affords 
no excuse for inaction on the part of ieee. The Society 
of Arts, though more or less influential, is not everybody. 
Mr. Tweddell says he differs in toto from the views of 
many of your correspondents. So, I dare say, do a g 
many others, and of course it is advisable that he who takes 
the lead in such a matter should be one whose views are at 
any rate not so absolutely inflexible that the views of every 
other person concerned must be altogether set aside. Mr. 
Tweddell says he believes cheap patents are a delusion and 
a snare, and I do not for a moment doubt he has his own 
good and sufficient reasons for this opinion. He is not alone 
in liking dear patents, and different ple have different 
reasons ; for instance, there are people who, being selfish, 
believe in an excessive patent tax, because they think it 
protects them from the troublesome interference of other 
inventors who might, if the fees were lower, make a start 
and become powerful competitors. On this point I feel 
assured you will bear with me, Sir; for, in days gone by, 
when you so ably advocated patent law reform, you'pointed 
out with great force how clearly high patent fees are 
contrary to the true principles of a sound patent law 
designed to, in the long run, benefit the public at large, 
and I sincerely trust you have not changed your views in 
this respect, feeling, as I do, that from your powerful aid 
the country has much to hope for. 

Of one thing at any rate I feel perfectly confident, viz., 
that a majority of your readers will agree with me rather 
than with Mr. Tweddell on the question of patent fees. 

As respects differences of opinion, if we go a step further, 
I venture to think there is to be found, somewhere in 
England, a great gun, eminent as a maker of hydraulic 
machinery, who would like to abolish patents altogether ; 
the effect of which would be to prevent anybody making 
money ont of his inventions, unless he happened to be him- 
self a wealthy and influential manufacturer. Thus we see, 
Sir, that all these are questions of degree. Some people 
do not approve of preliminary examination of patents ; 
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others wish for it because they do not know what it means. 
I have known people with shaky but profitable patents 
talk very ‘“‘ big’’ about the strict preliminary examination 
they would like to see before granting a patent, forgetting 
that those who live in glass houses should never throw 
stones. 

In short, if the committee is to be popular, the present 
programme will have to be altered. If, as Mr. Tweddell 
tells us, he would be the wrong man for the purpose, that 
is no doubt a circumstance to be regretted ; but it does not 
alter the case in so faras regards what is really wanted as 
distinguished from what he now peng of trying for. 

am, &c., 


AnTI-HuMBuG. 
London, E.C., December 22, 1880. 





ELECTRIC LIGHT AT GLASGOW 
EXHIBITION. 
To THE EDITOR OF ENGINEERING. 

Srr,—In Mr. Montgomery’s letter in your issue of the 
17th, he treats your readers to a few more very general 
superficial statements and evasions, and states that ‘‘ evi- 
dently my letter was written without a correct know- 
ledge of the facts of the case.’”’ So far, however, from 
this, all the evidence which any interested person can 
obtain for himself will confirm my statements, which I 
may, however, not have made sufficiently clear. 

It is a fact that the Brush Company were so anxious to 
‘* keep dark’’ the horse power their engine was developing, 
that they would not allow an indicator to be used, nor a 
dynamometer brake of Dr. Hopkinson’s, made specially for 
their engine by the committee at a considerable expense, 
and the gentleman appointed by the committee to measure 
= resistance of the Brush machine, was not allowed to 

0 80. 

There was a difference between Mr. Crompton and the 
Brush representative as to the angle at which the light 
should be measured; Mr. Crompton, however, gave in and 
agreed to the angle desired by his competitors. Finally, 
however, owing to the difficulty in obtaining and arranging 
a mirror to project the rays into the amg a and arriv- 
ing accurately at the loss due to reflection, the committee 
proposed horizontal measurements ; Mr. Crompton agreed 
to this also, though it was manifestly against him, as the 
bulk of light in his lamp comes from the incandescent 
crater of the positive carbon and not from the arc as is the 
case with the Brush lamp. 

These ‘‘ facts,’ which can easily be proved by any 
inquirer, speak for themselves. 

As Mr. Montgomery’s exodus from Glasgow was not 
made so far as I know by special train, nor announced by 
any large re of bunting, nor even noticed in the papers, 
I am ata 
London ;’’ but being present, I can assure your readers that 
Dr. Hopkinson took a very active part in testing Mr. 
Crompton’s apparatus, and though the committee of jurors 


when ready to test the Brush apparatus were not allowed, ' 


in a very gentlemanly way and with much inconvenience to 


themselves, they kept themselves in readiness for a con- | 


siderable time on the chance of the Brush Company 
deciding to allow the ‘‘ conditions on which they exhibited” 
to be carried out. 

I do not see how a comparison of merits can bs made by 
contrasting the number of lamps sold, especially when 
it is considered that Mr. Crompton’s lamp gives something 
-— ten times the candle power of the 2000-candle Brush 
amp. 

I do not know that Mr. Edmund’s graphic account of his 
visit to America and interview with Mr. Brush is much 
to the point, or that his remarks on newspaper corre- 
spondence are worth replying to. It would be better if 
instead of wandering from the subject this gentleman had 
given your readers some data (which they could prove for 
themselves) of areas lighted and pounds of coal used. This 
information might assist ‘‘ Confused,”’ who, if he relies on 
2000 candle power from a Brush, or even 20,000 from a 
Crompton lamp, will probably remain ‘‘ Confused.’’ 

Apologising for the length of my letter, 
I remain, Sir, your obedient servant, 
JNO. GROVES. 
131, Hope-street, Glasgow, Dec. 22, 1880. 








LIGHTING THE WESTMINSTER CLOCK 
TOWER 


To THE EpIToR OF ENGINEERING. 
Sirn,—We observe in the Notes of your last week's issue, 


that the north dial of the clock tower at the Houses of Parlia- | 


ment has been illuminated by three electric lamps of 2000 
candles each, and it is said, somewhat triumphantly, that 
when all four dials are lighted, and giving a light of 32,000 
candles, they will render unneces the 200 gas jets 
heretofore in use. As we fitted up the four dials in the 
year 1870 with a total number of 72 Brénner’s gas burners 
(not 200 as stated) burning a total quantity of of only 
126 cubic feet per hour, and giving a light only 500 
candles, the wonder is that it is necessary to make use of 
such a large number of electric lamps, and as agents for Mr. 
Brénner, of Frankfort, whose burners have been in use in 
the clock tower for upwards of ten years without even the 
necessity for repair, we ask you to publish our protest 
against the implied discredit which might be held to apper- 
tain to the above gas burners. 
We are, Sir, yours obediently, 
December 22, 1880. H. GREEN AND Son. 








THE WASTE WATER METER SYSTEM. 
To THE EpITor OF ENGINEERING. 
Srz,—Will you allow me to correct an error which 
appears in an article under the above head in the last 
number of ENGINEERING. In the article in question it is 


stated that the waste meter system which has been in use 
in Liverpool for upwards of seven years, producing a saving 
of 57,0001. per annum, ‘‘ was devised b; Mr. G. F. Deacon, 
C.E., the water engineer to the borough of Liverpool.” I 
beg to state that the system referred to was not Gontaed by 
Mr. Deacon, and my authority for the statement is the 
chairman of the Liverpool Water Committee (Mr. J. H. 
Wilson, J.P.). I have before me now, and can forward you 
if necessary a copy of an official report which was issued 
when the system had been brought into full operation in 
Liverpool, and it shows clearly that Mr. Deacon’s personal 
share in the works was chiefly confined to the invention of 
the differentiating meter which bears his name, and that the 
‘* svystem’’’ was in successful operation some months before 
the waste water meter was introduced. 

As a former resident in Liverpool, I know a good deal 
about the doings of the corporation, and have ae 
interest in the water savings which you have described. 

The Water Committee, and especially their energetic 
chairman, deserve great credit for their successful efforts to 
check waste, and Mr. Deacon’s ingenious apparatus has 
undoubtedly been of much assistance to them. 

I am your obedient servant, 


Swansea, December 22, 1880. 








WATER-TIGHT DOORS, 
To THE EpiToR oF ENGINEERING. 

Si1n,—It is quite time attention was called to the value of 
fitting water-tight doors to a man-of-war. From a naval 
engineer’s point of view they are not worth the trouble 
they cause, and it would be far better for the engine depart- 
ment if ships were designed to work without them. They 
are supposed to be fitted to enable one to get about the 
ship down below ina quick manner. As a matter of fact 
they do nothing of the sort. 

All water-tight doors are closed in action or at fire- 
yee gr which is quite right ; but some of our ships are so 

tted that they could not steam anything like full speed 
with all the doors closed ; then some others have no donkey 
— in the boiler compartment for feeding the boilers. 
I should like to see all ships do a six hours’ run full speed 
with all doors closed, and worked by her allowed engine- 
room staff, and then we would know what could be done in 
action as regards speed. In the every-day life of the ship, 
| water-tight doors are a delusion andasnare. Suppose you 
want to go from one compartment toa distant one. You are 
sure to have to do as much work as if there were no doors, 





oss to fix on the “date of his leaving for | 


for some door is sure to be shut. In some ships the flat 

| cleaners seem to get an amount of fun out of the senior 
engineer by trapping him in some compartment where the 

ders are on deck to be cleaned. 
Now for the work and trouble these doors fe the engine 

| department. They have tobe cleaned and worked and 
kept in repair, which is fair enough. It is quite another 

thing when they are made a means of drilling the stokers 

and keeping them out of the engine room—stokers are 

drilled at everything now except stokers’ duty. In some 

ships it is quite an amusement for the officers of the watch 

close water-tight doors three or four times, which 

means the stokers running;away from their fires and leavin 

| the engineer of the watch to get on as best he can, an 

| take all the blame if anything goes wrong. It can be said, 
of course, nothing will go wrong in five minutes or so, but 
something may some day, and then out will come a circular 
ortwo. In my opinion if stokers must be drilled in steam- 
ing watches at closing doors or anything else, the only 
person to say when itis safe to do it is the engineer of the 

| watch. 

| Nemo. 








THE RELATION OF POWER AND SPEED 
IN STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

Sir, —In Mr. Mansel’s later contributions to your 
columns there is a suspicion of an attempt to create a 
_monopoly. Now this should not be. He has a claim toa 

certain convenient graphic construction. My claim is for 
| work done in the attempt to establish a relation—rational 

or empirical—between the law of variation so well known 

under the name of geometrical progression, and the law, or 

laws, that connect the speed of a steamship with what it 
is convenient to call resistance. The general symbolic 
expression for the law in question not being convenient for 
computation. I put it into the logarithmic form, and get a 
certain equation. Mr. Manse] goes into co-ordinate geo- 
metry, and gets out the very same equation; to my mind 
we have neither of us any special claim to that equation, as 
it is directly and simply deduced from the fundamental 
| symbolic expression in the one case, and from the funda- 
mental graphic construction in the other, 

In the long run I venture to think that the well-known 
law of variation will prevail, and that the special graphic 
construction will get to be looked upon only as a conse- 
quence of that law. 

As Mr. Mansel is not above the mildly jocular on occa- 
sion, it will be excusable for me to say of the ‘‘ Note,’’ as 
the farmer said @ propos of the claret—‘‘ It may be all — 
well, but we don’t get no forrarder.’”’ Experience leads 
me to look upon his difficulties in the endeavour to get at 
multipliers and cofficients, with melancholy satisfaction. 
He has however the advantage that, where I see failure 
he sees a “conjugate solution,” and if by this method he 
can deal with et and Bacchante, as well as the 
Yarrow torpedo vessel, there is ground for the hope that 
the Livadia, and other phenomenal structures, may be 
brought to obey the law. 

Although I have up to this time seen no reason to alter 


} 





ps | views on the subject as set forth in the communication 
dressed to you almost exactly a year back (ENGINEER- 
ING, vol. xxix. pp. 39, 40) and so do not expect much ; 


nevertheless something more may be done, and an illustra- 
tive example of the application of the proposed law will 
are be acceptable to your non-mathematical readers. 

ivide the horse power at a ay speed by the speed in 
knots, so as to get what is called resistance. Treat this 
resistance as if it were money in a question of compound 
interest ; reading, years, principal or present value, rate 
of interest, and amount, as knots, present value of resist- 
ance, rate of increase of resistance, and amount of resist- 
ance, respectively. The amount of resistance so obtained 
multiplied into the number of knots will give the horse 
power for the speed required. 

Unfortunately only very comprehensive tables of interest 
would be available, as the rate of increase of resistance per 
knot is usually somewhere near 20 per cent., and is often 
-—~ this. 

That such a simple law should obtain rigorously is highly 
improbable, but it has been shown to have a value for 
——— purposes—when used with something more 
than a grain of salt. 

I am, Sir, yours truly, 
. F. B. Epmonps, 
Late Engineer to the Anglo-American Electric 
Light Company. 
London, December 14, 1880. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLusBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance than usual at the Middlesbrough iron 
market. Business, however, was not brisk, there being 
the usual dulness which is always manifested a few days 
before Christmas. Messrs. Connal and Co., the warrant 
storekeepers here, had a stock of 122,277 tons, which is 
an increase of 1741 tons since last Tuesday. At Glasgow 
Messrs. Connal have a stock of 493,771 tons. Telegrams 
from the Scotch city showed that prices there were weaker. 
This had a depressing effect upon the Middlesbrough 
market, and No. 3. Cleveland pig was sold aé 39s. per ton 
prompt. For delivery over the first quarter of next year 
40s. per ton was paid. Stocks of pig iron in different parts 
of the world are very large, and it is generally believed 
that this will prevent any sudden or undesirable heavy 
advance in prices. People who are most capable of forming 
an opinion think that next year will be characterised by 
steady good trade, and that there will be less fluctuation 
than there has been. 


The Finished Iron Trade.—The activity in the finished 
iron trade throughout the North of England continues. 
Plates are quoted 61. 15s. per ton, angles 5/. 15s., and 
51. 12s. 6d., and cash 24 per cent. Puddled bars are 
8l. 17s. 6d. per ton net cash. The award of Mr. David 
Dale as to the claim of the skilled workmen employed in 
the mills and forges bas given great satisfaction to the 
masters. The men claimed to have 7} per cent. put on to 
their wages now as trade was better, and as that was the 
amount of reduction they submitted to last year when 
there was great depression. Mr. Dale decides that there 
shall be no advance. While this is welcome news to 
the employers the men have the satisfaction of knowing 
that in consequence of the heavier output their wage earn- 
ings onthe tonnage are higher than they were. There is 
more work being done in the mills and forges than has 
been done for years past. és 


Shipbuilding and eS will be found when 
the statistics relating to shipbuilding on the Tyne, Wear, 
and Tees during the year, are published, that the gross 
tonnage far exceeds that of 1879. Those en in the 
trade confidently anticipate that the total tonnage in 1881 
will bea + deal more than it has been this year. Most 
of the builders have plenty of orders in hand, and they are 
receiving numerous os age Engineers are fairly well off 
for work. Marine builders are of course exceedingly busy, 
and bridge builders are very well employed. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co. 
are now making a considerable quantity of steel from 
Cleveland iron by the Thomas-Gilchrist method. Other 
works are making preparations to carry on this method, 
and in the course of a few months the total quantity of 
steel made from Cleveland iron will be much greater than 
many persons believe possible. 


Middlesbrough, and Port and Railway Charges.—For 
some time past the freighters in the Middlesbrough district 
have been complaining of the heavy port dues and the 
railway charges. The ‘Town Council have taken the subject 
in hand with the view of having a revision and a reduction 
in both. It has been resolved to employ a competent man 
to collect information respecting the railway rates, in order 
that the corporation may be in a position to appeal to the 
Railway Commissioners on the matter. As to the port 
charges the corporations of Stockton and Middlesbrough 
have, through their representatives on the Tees Con- 
servancy, power to do pretty much as they like, and they 
will be wanting in their duty if they do not make the dues 
easy enough to encourage an import trade. 

The Coal and Uoke Trades.—The coal and coke trades 
are more active, and prices are firmer. 





VictTor1aN RarLways.—Mr. Patterson has introdued a 
Railway Construction Bill into the Victorian Legislature. 
It is proposed by this Bill to construct 471 miles of new 
line at an estimated cost of 2,356,4001. The list of new 
sections includes some suburban lines which will cost 
10,0001. per mile; but the bulk of the new lines are 
intended for the country districts of Victoria, and the 
average outlay for construction, excluding rolling stock, is 





to be 40001. per mile. 
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PLATFORM WAGON FOR THE BERGISH-MARKISCHE RAILWAY. 
CONSTRUCTED BY MESSRS. VAN ZYPEN AND CHARLIER, ENGINEERS, DEUTZ. 
(For Description, see Page 5 94.) 
Fig.1. 
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Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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STRUCTURES IN THE SEA, 

THE winter season is one of special anxiety, not 
only to shipowners and underwriters, but to 
engineers and contractors engaged in carrying out 
structures in the sea, A record of wrecks round 
our coasts might always be supplemented «by a 
record of injuries and disasters to piers and other 
marine works in progress and complete, Some 
parts of the coast are far more fatal than others, 
although on the map or chart they may appear to 
be less exposed. A long sloping foreshore will 
break up waves which would prove irresistible if 
deep water ran close up to the work, and it is this 
fact which explains the apparent anomaly of lightly 
constructed promenade piers weathering the heaviest 
storms on some coasts whilst monolithic work, 
weighing many hundreds of tons, succumb to the 
force of the solid unbroken masses of water put in 
motion by the same storm at another point, It 
would be idle to assert that even the most expe- 
rienced engineer could hope in all cases to foresee 





and provide against the maximum force of the 
waves to which his structure will be exposed, 
because not only are the conditions complex, but 
changing, and the construction of the works them- 
selves may ag, | many of the previously prevail- 
ing conditions, Nevertheless, a careful study of 
the history of existing marine structures combined 
with a sound knowledge of the principles of wave 
action will guard a young engineer against many 
pitfalls which a reliance upon his own judgment and 
the superficial appearance of things might lead him 
to fall into, 

In designing marine works the first thing to be 
decided is whether the structure must necessarily 
be strong enough to resist the impact of the waves 
on the broadside area, or be optionally a skeleton 
work arranged to facilitate the passage of the 
waves andevade their blows. Certain structures, 
such as breakwaters and shelter piers, are especially 
designed to secure still water on the harbour side, 
and they clearly must be of sufficient solidity to 
break or reflect the waves. Other works, such as 
the promenade piers on our own coasts, and the 
piers for landing goods in some of our colonies, 
where the surf runs high and the funds run too low 


to admit of complete harbour accommodation being | i 


provided, need only be of sufficient strength to take 
care of themselves. Lighthouses afford examples of 
both classes of construction, being sometimes solid 
masonry structures such as the Eddystone Light- 
house, of adequate strength either to break or 
retlect the waves, and as frequently mere huts and 
lanterns carried by a few small cast-iron columns, 
as in the old Bishop’s Rock lighthouse off Land’s 
End, or by a few still slighter wrought-iron columns, 
as in the Maplin Sands and many other lighthouses. 

Suggestions have often been made for the con- 
struction of iron breakwaters which should deal 
with the waves in small sections atatime. In some 
instances the arrangement has taken the form of an 
inclined grid of girders, up which it was assumed the 
waves would rush and fall harmlessly through the 
interstices of the grid into the still water below. 
In other instances a species of Venetian blind 
system of iron plates has been proposed with the 
view of deflecting the waves, but there is no doubt 
whatever that the wave motion would be propagated 
through such open structures almost as effectually as 
if they did not exist, and the accepted axiom—that 
it is necessary to oppose a heavy mass of stonework 
to a heavy mass of waves—is therefore the only one 
which an engineer can safely act upon in designing 
a breakwater. 

If the weight and mass be supplied the individual 
elements of the mass need be of no special size to 
effectually break a wave. It is merely a question of 
flatness of slope, and of sufficient. material being 
present to replace the portions scouredaway. Thus 
a long sloping sandy foreshore will break an Atlantic 
roller as completely as a reef of rocks, and the 
shingle shores of our southern coast with their 
timber groynes at intervals often suffer far less from 
the winter storms than a rocky coast with occa- 
sional sea walls, such as that hugged by the Dublin, 
Wicklow, and Wexford Railway, on the other side 
of the Channel. 

A sandy foreshore on an exposed coast is, as every 
summer tourist well knows, as flat as a pena 
In breakwaters formed of a mound of rubble up to 
within some 20 ft. or less of low water, and a built 
masonry structure above, the slope of the mound is 
found to vary at different depths according to the 
degree of exposure and other conditions, Thus at 
Cherbourg, which was the prototype of many of 
our own works, the rubble stands at a slope of 1 to 1 


on the harbour side, whilst on the sea face the slope | P 


is 1 to 4.4 at the base of the masonry superstructure, 
succeeded by a slope of 1 to 6.4 where the effect of 
the waves is greatest, and by a slope of 1] to 1.7 
from that point to the sea bottom. At Alderney 
the harbour slope was intended to be, and is, 1} to 1, 
but the seaward slope, which it was assumed would 
have proved stable at a slope of 5 to] at the top 
and 1} to 1 at the bottom, settled down to a slope of 
7 to 1 until a depth of 20 ft. below low water was 
attained, and 1? to 1 afterwards, 

The flattest of the preceding slopes is much 
steeper than that of a sandy foreshore, but these 
rubble mounds in their turn are much flatter than the 
slope found necessary for stability if heavy concrete 
blocks be used instead of rubble. For instance, at 
Algiers the breakwater is a simple mound about 80 ft. 
high without any superstructure, The body of the 
mound is of rubble, which on the harbour face 
stands at 1} to 1, but the top and the sea face are 


covered with large concrete blocks thrown down at 
random, and the slope of repose here instead of 
being 1 to 7, as at Alderney, is the steep one of 
1} tol. At Marseilles in a depth of 55 ft, of water 
the upper half of the mound is similarly protected 
by concrete blocks, at a slope of 1} to 1, whilst the 
lower half is of large rubble at a slope of 1.1 to 1. 
At Leghorn the whole mound about 38 ft. in height 
is of concrete blocks, the slope being 1 to 1 on the 
sea face, and about % to 1 on the harbour side. 
Many other examples might be cited to show that 
the more massive the individual components of the 
mound the steeper is the slope of repose, and con- 
sequently the smaller is the mass required to break 
the waves, 

Still water may obviously be secured by reflecting 
the waves as efficiently as by breaking them, but to 
reflect a wave something of the nature of a wall 
must be used. A slope flatter than 1 to 1 will 
inevitably break a wave, whilst a vertical wall or a 
wall with a moderate batter will reflect it as per- 
fectly as any of the cycloidal profiles suggested 
from time to time. To reflect a wave, as to break 
it, requires an enormous amount of stability in the 
opposing structure, Theoretical considerations 
indicate that the intensity of pressure is directly 
proportional to the height of the wave and equal 
to that of a column of water of double the height 
of the wave. In other words, a wave on striking 
a more or less vertical wall will rise to double its 
previous height, and exert a corresponding hydro- 
static pressure upon the wall, 

Simple oscillating waves, such as vessels encounter 
at sea, of course are neither broken nor reflected by 
the vessel, nor would they be by a lighthouse in 
deep water on slender columns, The oscillating 
wave, however, is converted into a wave of transla. 
tion on coming into shallow water, and it is this 
dangerous wave which effects the destruction of 
marine structures. A wave of translation has a 
velocity of transmission slightly greater than the 
velocity acquired in falling half the depth measured 
from the wave crest, It has a length equal to about 
70 per cent. of the circumference of a circle of a 
radius equal to the depth of the water in repose plus 
half the height of the wave crest, and its period is 
that of the oscillation of a pendulum equal in length 
to half the precedin ius. When a series of 
waves advance in shallow water the periods remain 
constant but the lengths become shorter and the 
slopes steeper. Both theory and observation indi- 
cate that a wave must break when the depth of 
water is reduced to that of the height of the wave 
crest. Take for example the case of a pier running 
out perhaps a mile from shore into 36 ft, of water 
and exposed to rollers 20 ft. in height, The velocity 
of transmission of such waves would be about 





-\ g (s0+5 <20) 4 ft. per second, 


or more than 30 miles per hour, and the length of 
wave would be about 


N gy 20 
=V\2. wr\ 36+ F J—=204 ft. 


The pressure on the end of the pier, supposing the 
waves to be reflected, would be equal to that of a 
column of water double the height of the wave, 
or about 24 cwt. per square foot, This theo- 
retical result might have appeared improbably 
great had it not been verified many times by 
experiments with marine d ometers. Assuming 
for instance one of the largest Atlantic liners to be 
stranded and exposed broadside to the rollers, the 
ressure upon the vessel from the reflected waves 
would be equal to about four times her displacement, 
or say, from 25,000 to 30,000 tons, It is small 
matter for surprise, therefore, that none but a few 
small and solidly constructed vessels withstand such 
an ordeal. Even riding at anchor bow to waves 
the risk is great, An ordinary 1000-ton ship, for 
example, would have a midship section of about 
360 square feet, and to hold that extent of flat 
surface square to the 20-ft. rollers would, at the 
rate of 24 cwt. per square foot, require a force of 
432 tons, whereas her cables of 1? in, iron would be 
tested up to 55 tons only, The resistance of the 
bows of such a ship would however be only about 
one-tenth of that of the flat surface, or in other 
words the strain upon the cable would theoretically 
be about 43 tons, At the Cape and elsewhere, 
where harbours have yet to be constructed, such 
vessels have to encounter rollers of the class 





described, and although of course two cables are 
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always out, the margin of safety is not sufficient to 
make the captains entirely happy. 

A greater pressure than 24 cwt. has moreover 
been actually measured at many places, and from a 
mass of data of various kinds it is very generally 
agreed that the blow from the waves in a very 
exposed situation may be equal to the statical 
pressure of 100 ft. of water, or about 3 tons per 
square foot. Stevenson has frequently recorded the 
latter pressure with his marine dynamometer, and 
has noted cases at the Bell Rock lighthouse and 
elsewhere, where the water during a ground swell 
without wind was projected to a height of over 
100 ft. Waves about 40 ft. high have been 
observed to strike the Wick breakwater, and accord- 
ing to the laws of dynamics to reflect such a wave 
would require a pressure equivalent to double the 
height, or 24 tons per square foot, Balks of timber 
20 ft. long by 12 in. square have frequently been 
broken by the waves at Hynish harbour, Argyle- 
shire, and the distributed breaking weight for 
these balks would be from 20 to 25 tons, or at the 
rate of from 1 to 1} tons per square foot, Stevenson 
found that a dynamometer placed on a pile a little 
in advance of a solid wall recorded about half the 
pressure of that given by another dynamometer 
on the wall itself, and there are sound theoretical 
reasons for the assumption that an isolated pile such 
as the screw pile supports of a promenade pier or 
lighthouse would not be exposed toa third of the 
pressure per square foot that would be exerted on a 
continuous wall similarly situated. Nevertheless 
there are not wanting instances even of 4 in. square 
bars, as at the Dhu-Heartach lighthouse, being 
twisted and torn by the waves though placed on a 
rock standing 20 ft. above high water. 

It is clear, therefore, as we have before remarked, 
that the winter season, with its many severe storms, 
must necessarily be a period of special anxiety to 
those engaged in marine works. Jack Tar may be 
merry enough at Christmas time, but a contractor 
for marine works has other feelings, for hardly a 
week passes without a notification to him from his 
agent of staging carried away, masonry swept down, 
concrete blocks shifted, or perhaps the whole labour 
of the previous season neutralised in a single night. 


SOUND FROM RADIANT ENERGY. 

THE announcement that Mr. W. H. Preece, the 
President of the Society of Telegraph Engineers, 
would lecture on the “‘ Photophone and the Conver- 
sion of Radiant Energy into Sound,” attracted a 
large number of auditors to the hall of the Institu- 
tion of Civil Engineers on Wednesday, December 8. 
This was partly due to the intrinsic interest of the 
subjett coupled with the well-known ability of the 
lecturer, and partly to the fact that Professor Bell 
himself was expected to be present. Mr. Preece 
began his discourse by a reference to the other 
three great inventions of the last four years, the 
telephone, the phonograph, and the microphone, 
all of which, together with the latest marvel, the 
photophone itself, were concerned in the trans- 
mission and reproduction of sound. 

After explaining that sound was a_ sensation 
caused by a vibratory motion in the air communi- 
cating itself to the drum of the ear, he illustrated 
the composite nature of light by throwing a splendid 
spectrum on the screen with the help of Mr. Ladd. 
Light, he observed, is a sensation of the eye set up 
by the action of a vibratory motion in the lumi- 
niferous ether. The telephone owes its action to 
an electric current varying in sympathy with the 
vibrations of the air constituting sound, and it is 
clear that if a substance could be got which, under 
the influence of light, would vary an electric current 
passing through a telephone, the transmission of 
sound to a distance by means of a vibratory beam 
would be rendered feasible. Such a substance is 
selenium, a body discovered in the year 1817 by 
Berzelius, when he was looking for tellurium, but it 
is so intractable in its physical properties that Pro- 
fessor Bell has had to overcone a great many 
practical difficulties in adapting it to his purpose. 

We have so recently described the genesis of the 
photophone and its actual construction that it will 
be unnecessary for us to follow Mr. Preece at length. 
We shall rather aim at presenting the most novel 
parts of his lecture and the fresh ideas it evoked in 
the discussion. ‘The history of selenium is in a 
physical sense very interesting. It is an instance 
of a little known and somewhat ambiguous mineral, 
neither metal nor non-metal, which by virtue of a 
eculiar property, accidentally discovered by Mr. 
Villoughby Smith, has been chosen from among its 











fellows and exalted into honour. While seeking for 
a convenient form of high resistance to be used in 
cable testing, Mr. Willoughby Smith found that the 
exposure of a piece of selenium to light generated an 
electric effect in it which could either be attributed to 
a diminution of its electrical resistance, or to the 
creation of a current in the material, This original 
experiment was exhibited to the meeting by Mr. 
Willoughby Smith with the aid of a box which could 
admit or exclude the light froma piece of crystalline 
selenium connected in circuit with a battery and a 
reflecting galvanometer. The light of a lucifer match 
falling on the selenium was sufficient to deflect the 
light spot off the scale. 

Mr, Willoughby Smith's discovery gave rise to the 
questions whether the effect was due to the light, 
heat, or active rays of the spectrum, and whether it 
was a diminution of resistance or a new current 
excited. With regard to the first question, all sub- 
sequent investigators have shown it to be due to 
light rays, Professor W. Grylls Adams and Professor 
Bell attributing it chiefly to the yellowish-green 
or middle rays of the spectrum, and Lieutenant Sale 
to the red rays. With regard to the second ques- 
tion Professor Adams has distinctly proved that a 
current is really set up in the selenium by the action 
of light, without a battery at all being in the circuit 
—a discovery confirmed by Mr. W. Crookes. The 
last-mentioned investigator coated the vanes of a 
radiometer on one side with chromic oxide, and on 
the other with selenium, and found that in May of 
one year they rotated in a certain direction under 
the influence of light, whilst iu October! of the 
same year their rotation was in the opposite direction. 
In searching for the cause of this peculiar behaviour 
he traced it to the use of a sperm candle giving a 
white flame and making the selenium surfaces to 
retreat on the one occasion, and the use of a wax 
candle giving a yellow flame making the chromic 
oxide surfaces to retreat on the other occasion. 
Here, then, we have two substances differently 
affected by rays of unequal refrangibility, the 
seleninm being more sensitive to rays of higher 
refrangibility or smaller wave length. Mr. Robert 
Sabine’s experiments with selenium have established 
the fact that by the action of light on that sub- 
stance an electromotive force is set up at the 
surface on which it falls; and Professor Minchin, 
of Cooper's Hill College, has demonstrated that 
light falling on one of two tinfoil plates immersed 
in hard water generates a comparatively powerful 
current. These observations tended to show that 
the effect of light on selenium was to generate an 
electric current; but other experiments by Mr. 
Sabine and others had proved that there was also a 
diminution of resistance; and as Professor Adams 
remarked in the discussion, both effects are produced 
together, the diminution of resistance being the 
stronger effect, and it is that upon which the theory 
of the photophone is based. 

The intractable nature of crystalline selenium, 
and its extremely variable resistance, were first 
discovered by Dr. Werner Siemens, who found the 
variation of its resistance under the influence of 
light to be proportional to the square root of the 
illuminating power of the light; but when he 
attempted to construct a photometer on this prin- 
ciple he was met with disappointment owing to the 
uncertain resistance of the material. Two fragments 
of selenium from the same piece, prepared in 
precisely the same way, gave widely different 
results, and the same fragment altered from day 
to day. Professor Adams has observed that the 
resistance decreases by time, and instanced a piece 
which fell from 7,600,000 ohms in May, 1876, to 
7.45 ohms in May, 1877. ‘This liability to secular 
variation was one of Professor Bell’s difficulties 
in working out the photophone; so, also, was the 
physical ‘fatigue’ experienced by the mineral 
under the prolonged action of the light. This was 
early observed by Dr. C. W. Siemens, in experi- 
menting with his ‘“‘ selenium eye,” a simple appa- 
ratus consisting of a hollow ball containing a sensi- 
tive plate of selenium fixed in the focus of a lens in 
front of which are two movable shutters, these 
various parts corresponding respectively to the 
retina, the crystalline lens and the eyelids of the 
human eye. The selenium plate is placed in circuit 
with a battery and galvanometer, and every time 
that light is admitted to the selenium by the opening 
of the eyelids, a corresponding deflection takes place 
in the galvanometer; the needle returning to its 
zero position when the light is again cut off. When 
the action is repeated often the selenium fails to 
respond as promptly as before, and the effect is 





lessened. This drawback had also to be overcome 
by Professor Bell. Various forms of selenium cell 
employed by him were illustrated by Mr. Preece, 
some of which we shall describe in our next issue. 

The experiments which have led Professor Bell 
and Mr. Sumner Tainter to announce the discovery 
that all bodies are rendered sonorous under the 
influence of an intermittent or vibratory beam of 
light were very lucidly described by Professor Bell 
himself in opening the discussion. He explained 
how an intermittent beam of light, either luminous 
or deprived of its luminous rays by passage through 
a screen of ebonite, and allowed to fall on ¢hin discs 
of any material, wood, paper, metal, gutta-percha, 
glass, &c., caused the discs to give out a musical 
tone of a pitch depending on the number of inter- 
missions per second, and of a timbre depending on 
the nature of the disc. Even tobacco smoke and 
crystals of sulphate of copper held in a test tube’ 
in the path of the intermittent beam emitted a 
corresponding tone, and even when the beam was 
simply focussed within the outer ear itself, without 
any auxiliary appliances whatever, a note was 
likewise audible. In the short discussion which 
followed the lecture this conclusion of Professor 
Bell that all bodies are rendered sonorous by 
the fall of light in this manner, was pleasantly 
questioned by Dr. Tyndall, who thought it might 
be due to the expansion caused by the impact 
of heat rays; and in support of his remarks he 
cited an experiment which he had made in pre- 
sence of Professor Bell at the laboratory of the 
Royal Institution. He took the vapours of two 
volatile bodies, bisulphide of carbon and sul- 
phurous ether, and exposed them successively 
in a glass vessel to the intermittent beam of light ; 
and he argued that if the effect was due to the 
absorption of heat and the consequent expansion of 
the vapour, an audible effect would be obtained 
from the sulphurous ether, while, on the contrary, 
the bisulphide of carbon would give no effect owing 
to the fact that it is almost completely transparent 
to heat. ‘The result was that the sulphurous ether 
yielded a distinct musical note, and the bisulphide 
of carbon was quite silent. So far, then, as this 
experiment goes, Professor ‘T'yndall’s surmise is cor- 
rect ; but the subject will have to be cross-examined 
by a variety of careful experiments ere the question 
can be set at rest. 


THE SOUTH ESK RIVER VIADUCT. 

THE construction of the South Esk River Viaduct 
upon the Arbroath and Montrose Railway, not yet 
opened to the public, has formed the subject of a 
report by Colonel Yolland to the Board of Trade. 
The viaduct, which was designed by the late Sir 
Thomas Bouch in his capacity of engineer to the 
North British Railway Company, has many cha- 
racteristics and defects in common with the Tay 
Bridge, and, had it not been for the timely inter- 
vention of the Board of ‘Trade, it is possible that 
the Tay Bridge accident would have been repeated 
upon the Esk. The total length of the structure 
is nearly 1500 ft., divided into 30 spans of 47 ft. 
each from centre to centre of piers. It is supposed 
to be straight, with a gradient of 1 in 88, falling 
towards the north. Near the lower end the 
rail level is about 29 ft. above the bed of the 
river, increasing to 46 ft. at the higher end. The 
superstructure consists of girders extending over 
three spans from the south abutment, of three 
groups of continuous girders, covering respectively 
7, 8, and 8 spans, and of girders over four spans to 
the north abutment. ‘Transversely the girders, 
which are 6 ft. deep, are about 9 ft. apart, and are 
braced together by diagonal bracing. Across the 
top of the girders transverse timbers 14 ft. long are 
placed at intervals of 3 ft., and longitudinal timbers 
are laid upon these to carry the single line of rails ; 
a handrail of gas pipe 24in. in diameter, secured by 
light brackets, is the protection provided to trains 
running off the rails, a not very remote contingency 
according to Colonel Yolland, on account of the 
position of the check rails. The girders are carried 
entirely upon light cast-iron pillars, which form the 
piers. Of these the sixth, fourteenth, and twenty- 
second, each under the centre of one of the three 
groups of continuous girders, consists of eight 
columns, four vertical, and placed about 9 ft. apart, 
so as to enclose a rectangular space, and four raking 
columns, each meeting a vertical column at the 
upper end. The other piers are composed of a row 
of four columns at right angles to the axis of the 
bridge ; the two inner ones are vertical and placed 
9 ft, apart, the outer ones, 3] ft. apart, rake to meet 
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the heads of the vertical pillars. Each of the piers is 
strengthened by bracing secured, as in the case of 
the Tay Bridge, to lugs cast on the columns. Five 
piers on the north side, and five on the south are 
built on screw piles 15 in. in diameter, the remainder 
stand on pointed piles driven to depths ranging from 
7 ft. to 16 ft. into the bed of the river. She columns 
are made up in lengths of about 12 ft., which are 
bolted together through flanges. The top of each 
column is provided with a circular flange about 22 in. 
in diameter, and on these the continuous girders 
rest direct, a combined provision for attachment 
and expansion being made by bolts, two passing 


through each flange and through slotted holes in‘ 


the bottom flange of the girders. As no movement 
could ever be observed, the expansion and contrac- 
tion of the girders must be met by the oscillation 
of the columns. The construction of this bridge 
appears to be quite consistent with the design. The 
viaduct is not straight, nor are the piers at right 
angles to its axis, many of the columns are not 
vertical, and Colonel Yolland notes one instance, in 
which the pile sunk in the ground is notina straight 
line with the column to which it is bolted by the 
flanges, so that the latter are not parallel to each 
other. It was intended that the driven piles should 
show no appreciable movement under a weight of 
35 ewt., falling through 4 ft. or 5 ft., but on testing 
one pier (the 24th) after the bridge had been com- 
pleted and reasonably loaded with dead and rolling 
loads, it was found that in 36 hours it went down 
bodily 2} in., and this inconvenient subsidence 
appeared to extend to a greater or less extent over 
the whole viaduct, except where screw piles had 
been employed: these stood the tests made very 
well. Several attempts have been made to strengthen 
the structure. After the fall of the Tay Bridge, Sir 
Thomas Bouch caused the holes in the lugs of the 
columns to be bored out so as to make them 
parallel, and 13 in. bolts replaced those of 1} in. dia- 
meter, which had previously held the bracing together. 
The bracing throughout was also strengthened, and 
when it was found that the foundations were sinking 
some of the piles in the ground were enclosed in 
cast-iron cylinders 5 ft. indiameter, sunk to a depth 
of 8 ft., and filled with concrete. Colonel Yolland 
finishes his report to the Board of Trade with three 
suggestions, upon which, though they are some- 
what revolutionary, no doubt the North British 
Railway Company will act. They are substantially 
as follows: 1. That the bridge should be made for 
a double instead of a single line of rails. By this 
its stability would be much increased, and being so 
close to Montrose Station a double line would be 
very advantageous for working the traffic. 2. That 
the present piers should be replaced by substantial 
structures either of brick or wrought iron, or cast- 
iron cylinders of large dimensions. 3. That the 
viaduct should be wholly reconstructed for a double 
line of way, and that the rails should be between 
(not on top of) plate, lattice, or bowstring girders, 
which should afford some protection in the event of 
a train leaving the rails, and that “these girders 
should be supported on substantial piers, not con- 
structed of small and slight cast-iron columns,” It 
will be at once conceded that carrying out these 
suggestions will involve considerable alterations to 
the existing viaduct, but an ultimate economy 
will be made by the railway company, to say 
nothing of the safety secured to the public. The 
action taken by the Board of Trade in this matter is 
an interesting commentary on the article which we 
published last week on Board of Trade Inspection,and 
clearly illustrates the necessity of larger powers being 
vested in that body. It does not often happen that 
the Board of Trade officers are called upon to 
criticise structures so deficient as the South Esk 
river bridge, but the fact that such a work could 
have been erected by an important railway company 
is sufficient evidence of the necessity of Government 
control upon a wider basis than at present exists. 








GOVERNMENT AND THE TELEPHONE. 

THE contest between the Government and the 
Edison Telephone Company is at last concluded, 
and (unless the decision be reversed on the appeal) 
the Post Office monopoly has been clearly esta- 
blished, not only in the matter of telephonic 
telegraphy as it at present exists, but in all the 
various developments and improvements which will 
inevitably be made in that science of communica- 
tion at a distance in which a wire connects the 
transmitting and receiving instruments, From the 
beginning it was difficult to understand how any 





different result could be arrived at than that 
announced by Mr. Justice Stephen on Monday last, 
and during the course of the trial, it was evident that 
the delicate reasoning of the defence was such as 
could not weigh against the formidable arguments of 
the prosecution. The action was especially interest- 
ing on account of the numerous affidavits as well as 
the evidence, of such men as Sir William Thomson, 
Professor Adams, Dr. Hopkinson, Mr, Siemens, and 
others, but as Mr. Justice Stephen pointed out on 
several occasions, the question before the court was 
not that of refined distinctions in science, but the 
interpretation of Acts of Parliament, and the word- 
ing of these Acts is so clear and comprehensive, 
that, although of course the telephone was un- 
dreamed of when they were framed, no ingenuity 
on the part of the defence could demonstrate that, 
in the minds of the judges, the Edison Company was 
not infringing the monopoly of the Post Office. 

It is evident that the decision, if confirmed, must 
check all private enterprise in the establishment of 
telephone exchanges, and this fact is very generally 
regarded with dismay, partly from a feeling of dis- 
like to the existence of a Government monopoly, 
but chiefly because it is feared that the great induce- 
ments to scientific inventors will have ceased to exist, 
in other words, that so much money cannot be made 
out of the Government as the public, and that 
‘invention will languish” in consequence. As 
regards the first objection this is not the place to 
discuss whether the policy which handed the tele- 
graph system of the country over to the Government 
was sound or unsound, moreover the fact remains 
that it has been handed over, and the Post Office 
department is bound to do its best to protect the 
public interests, and to make the most profitable 
return for the large public capital invested in 
the telegraphs. That it is earnestly and honestly 
doing its best in both these directions, is, we think, 
shown by its action in the recent suit, the result of 
which is that the public will now be able tc use the 
telephone for about 25 per cent. less than the rates 
at present charged by the private companies, and 
moreover all danger is averted of the future coali- 
tion of such private companies into a ring which 
should force the Government to buy them up 
in the more or less near future. As for the 
fear that invention is to ‘‘languish” through the 
result of this suit, it must be borne in mind that 
there can be little danger of the Post Office depart- 
ment employing its prerogative and depriving 
inventors of their fair remuneration, while the 
particular field of invention whence the telephone 
springs, belongs to the realms of science, rather than 
of commerce, the labourers in which are actuated 
by the love of science more than by that of 
gain, It must not be forgotten, too, that Kogland 
forms but a-very small portion of the world, 
which is wide enough to satisfy the most ambitious 
inventor's desire, and should he be fortunate enough 
to possess the endorsement of the Post Office, he 
can find but few difficulties elsewhere. An inci- 
dental but not unimportant advantage is secured to 
the public by the recent action of the Crown, 
Although the establishment of telephones in London 
has only just begun, a sensible danger has been 
created by the reckless manner in which wires are 
stretched across the streets of the metropolis, and 
this danger would continue to increase rapidly with 
the extensions of private companies. In the hands 
of the Post Uffice, however, the danger will cease, 
as all care will be taken to lay the wires so as to 
afford perfect security. 

We said just now that an important economy 
would be secured to the public by the prices at which 
telephones will be supplied. ‘The charge of 15/. per 
annum for all distances within half a mile of a tele- 
graph centre, will practically be the rate which the 
inhabitants of the metropolis using the telephone 
will have to pay, and this rate will doubtless be 
decreased as time goes on. Moreover, the system 
of despatching provincial telegrams direct from the 
office of the transmitter will prove a great con- 
venience, while delivering messages direct by tele- 
phone will effect a saving of one halfpenny for each 
telegram so delivered, an economy which will form 
no mean addition to the postal revenue. That the 
department has lost no time in establishing the tele- 
phone system, is shown by the fact that they have 
ordered 20,000 telephones of the Gower-Bell 
Telephone Company, having satisfied themselves, 
after long trial, that this instrument is best adapted 
for their requirements. ‘This will necessarily be 
only a small part of the total requirements, but it 
will be sufficient to popularise the use of the instru- 





ment, and to make it what it has become in the United 
States, an almost universal necessity. We notice 
that the United Telephone Company has solemnly 
warned the British public that if it employs any form 
of carbon receiver or electro-chemical transmitter 
protected by the patents of Professor Bell and Mr. 
Edison, it will be liable to the penalties of the law. 
This threat is not a very terrible one, because the 
Post Oitice does not appear to have the least inten- 
tion of using these instruments, and because, if they 
did, such instruments would be Crown property. 
The Government moreover would undoubtedly hold 
all hirers harmless, and take on themselves the 
responsibilities of legal action. 








NOTES. 
Tue Lowe Ririe, 

REcENt experiments made by the German military 
authorities are reported to have demonstrated the 
Lowe magazine rifle to be almost as great an inno- 
vation as the Prussian needle-gun. The extreme 
rapidity of fire is only one of its excellences, for it 
is found to steady the soldier’s aim in a remarkable 
manner, A column target fired at by a company in 
two files at a range of 600 yards showed the marks 
of 99 per cent. of the bullets fired; and thirty-six 
figure targets ranged in a broken line at a distance 
of 400 metres were hit by 85 per cent. of the bullets 
fired. ‘The companies employed were ‘ crack” com- 
panies; but, notwithstanding, the precision of the 
new arm, coupled with its rapid use, must make it a 
terrible weapon in the hands of the German bat- 
talions, 

Tue Execrric Lieut, 

The probable value of the electric light for illu- 
minating river ways and docks so as to enable 
navigation to proceed after dark, has long been 
recognised ; but the Germans appear to be the first 
to put it to the test of actual experiment, Thanks 
to the enterprising lead of Dr. Werner Siemens, a 
series of important trials have recently been made 
on the Rhine, and it is hoped that they will ulti- 
mately lead to the opening up of certain portions 
of that river by night. ‘The electric light of Mr. 
André is also about to be tried for street lighting 
on the parade at Brighton. Crickie’s electric lamp 
has been adopted at the coal depét of the Nunnery 
Colliery Company at the Victoria Station, Man- 
chester; and Mr. Edison is, we hear, engaged in 
negotiating for the illumination of thé Menlo Park 
thoroughfares by means. of his lamp. 


PopuLarR SCIENCE AT THE TROCADERO, 
Popular lectures on science are common enough 
now in England and America; but the French have 
taken the lead among the nations in organising a 
opular observatory at the Palace of the ‘Trocadéro, 
?aris. Founded by M. Leon Jaubert, it has just been 
opened to the people, and many hundred free tickets 
have been applied for and received. Each ticket 
admits its owner to the Observatory between 1 and 
4 o’clock in the afternoon, and from 8.30 to 11 
o'clock at night. It allows him to attend the 
practical school of astronomy, the demonstrations 
on instruments, the library, the scientific conferences, 
and the popular laboratories of micrography and 
general physics. ‘The observatory already possesses 
several equatorial instruments-and telescopes, one of 
these being a very fine short focus telescope pre- 
sented by M. Jaubert, and ere next spring a variety 
of instruments will be added. It is intended, for 
instance, to have a large celestial projector capable 
of throwing an image of the sun 10 ft. in diameter 
upon a glass screen, so as to enable a number of 
observers to examine it simultaneously, Another 
and still larger projector will be used to throw the 
images of planets, nebule, and stars, 


Luminous PAInt. 

Some interesting results on the rate of loss of 
phosphorescence from a surface of Balmain’s lumi- 
nous paint were communicated to the Physical 
Society recently by Lieutenant Darwin. His 
experiments were made at Chatham, and the 
brightness of the phosphorescent surface was esti- 
mated at intervals by comparison with a sun burner, 
The paint was rendered phosphorescent by a few 
minutes’ exposure to reflected sunlight ; and it was 
kept cool by means of a vessel of ice and water, for 
it is found thata slight rise of temperature increases 
the rate of loss considerably. In this way Lieu- 
tenant Darwin established the law that the rapidity 
of loss is very nearly proportional to the square of 


the intensity of the phosphorescent light. Bal- « 


main’s paint has been tried as a safety lamp in fiery 
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mines, and in the report thereon it was stated that 
the phosphorescence became brighter after being a 
few minutes in the dark ; but the law of ee on 
Darwin and the diagrammatic curve expressing it, 
which he exhibited to the Physical Society, have 
demonstrated this to be an error. The apparent 
increase of brightness. is probably due to the fact 
that the eye becomes more sensitive to light after 
exposure to the darkness a little while; and this 
sensitiveness is sufficient to more than make up for 
the real loss of brightness which has befallen the 

int. Phosphorescent substances, owing to their 

k of heat, would be well adapted to light fiery 
mines if they could be made to yield enough light. 
In sulphuretted hydrogen and moist air, they are, 
according to Dr. Crookes, liable to deteriorate and 
loose their phosphorescent property ; but as was 
pointed out by him, they would keep for a very long 
time unimpaired in quality if sealed in vacuum 
tubes, One specimen known is at least 80 years 
old, and it is still highly heen teers Such 
substances have really been known for a long time, 
as may be gathered from the reference in Evelyn's 
Diary (1650), to a powder which bottled up the 
sunshine. 

Tue United States GEOLOGICAL SuRVEY. 

The first annual report of Mr. Clarence King, 
Director of the Geological Survey of the United 
States, has recently appeared. The work was com- 
menced under an Act passed by Congress in 1879, 
and twelve volumes of practical and general geology 
will be the outcome of the one and a half field seasons 
that have been utilised since the department was 
organised, A doubt was raised as to the exact 
meaning of the words ‘ national domain” contained 
in the Act, whether they referred to the lands 
actually owned by the nation, or the total area 
within its outer boundaries. Pending the solution 
of this point, Mr. King has been dealing only with 
the lesser definition, which would give the depart- 
ment ample occupation for years to come. He has 
mapped out the country into eight general divi- 
sions, as follows: 1. The Rocky Mountains, includ- 
ing Colorado, New Mexico, 
and part of Dakota. 2. The Colorado Cajion, 
representing the plateau and cajion country drained 
by the Colorado river. 3. The Great Basin, 
embracing the desert plains and mountain ranges 
between the Rocky Mountains and Colorado pla- 
teau on the east, and the Sierra Nevada and other 
coast ranges on the west. 4. The Pacific, which 
carries the survey to the Pacific coast. Divisions 5 
and 6 are occupied by the Mississippi basin, which 
was necessarily divided on account of its enormous 
area; the Appalachian system is also divided into 
two parts; No, 7, including the states of Maryland, 
Delaware, Pennsylvania, New Jersey, New York, 
and the New England States, and No. 8 deals with 
West Virginia, Virginia, North and South Carolina, 
Georgia and Florida, Alabama, Tennessee, and Ken- 
tucky. Three mineral districts will especially attract 
the most careful attention of the department—Lead- 
ville in Colorado, Eureka in Nevada, and the Com- 
stock districts. The organisation adopted by Mr. 
King is well adapted for the coomenieat, rapid, and 
complete execution of the work. Each district will 
be entrusted to a competent chief, who will have a 
sufficient staff of assistants at his command, and 
whose work will, as a rule, be confined strictly 
within the geographical limits of their particular 
district. The annual cost of the work will be amply 
covered, according to Mr. King, by a yearly appro- 
priation of 500,000 dols., an amount which will 
enable the survey to be rapid'y carried on, but no 
period is indicated at which it would be completed. 


Maxim's Lamps, 

Mr. Henry Morton, the President of the Stevens 
Institute of Technology, has lately been making 
a series of experiments with Mr, Maxim’s incan- 
descence lamps already referred to in these notes 
with the object of determining their efficiency, 
and the result of the investigation has furnished 
some interesting data. Mr. Morto. measured the 
resistance of one lamp, finding it to be 20.4 ohms 
when cold, and when its carbon was raised to 
a state of incandescence so as to give off a light 
of 50 standard candles, its resistance measured 
8.3 ohms, The current to produce this effect was 
found to be 4.07 webers, showing an expenditure of 
energy of about 5850 foot-pounds per minute. This 
is equal to about five and a half lamps per horse 
power of energy, and as each lamp produced 


a light of 50 candles, a light of 275 candles is 
derived from each horse power of energy of current. 


yoming, Montana, | 4 


-minerals, as well as profitable gold veins. 





Reducing this by 80 per cent. to allow for the 
illumination in other directions being inferior to that 
in which the photometric measurements were taken, 
the average general illumination from these lamps 
would be about 190 candles per horse power of cur- 
rent. The actual energy however given off from an 
engine and dynamo-electric machine would, how- 
ever, not reales this theoretical value, and Mr. 
Morton calculates that it may be safely assumed 
that with apparatus of average efficiency 60 per 
cent. of that illumination would be obtained, or 
about 115 candles per horse power of engine 
absorbed, each lamp producing the light of 50 
candles measured in the best position. In another 
lamp measured by Mr. Morton it was found that 
the resistance of the carbon measured 115 ohms 
when cold, and 64 ohms when a current of 1.35 
webers raised it to an incandescence capable of 
emitting a light of 52 candles. This would repre- 
sent a consumption of electric energy equal to about 
5.13 foot-pounds per minute, or about six and a half 
lamps producing an aggregate of 330 candles per 
horse power of current. Treating the figures 
derived from the experiments with this second lamp 
in the same way as those recorded above, that is to 
say, reducing the illuminating power by 30 per cent., 
and assuming 60 per cent. as the efficiency of con- 
version from steam power in the engine into electric 
current in the carbon, Mr. Morton estimated the 
efficiency of the lamp at 138 candles per horse 
power of mechanical force developed in the steam 
engine. 
Tue MINERAL Resources oF WISCONSIN, 

Recent investigations have added greatly to the 
knowledge of the geological formation of the State 
of Wisconsin, and of its mineral resources. The 
nucleus of the formation consists of early crystalline 
schists, surrounded on three sides by undisturbed 
limestone and sandstone formations of the Silurian 
period, and on the fourth or Lake Superior side by 
fragmental or volcanic rocks peculiar to the region. 
The primary rocks which occupy the highest levels 
of the State are chiefly gneiss with hornblende and 
uartzose granite. So faras is known the forma- 
tion is absolutely devoid of ores, although precisely 
similar rocks in Canada present iron and — 
The 
Keweenawan series occupies an area of 10,000 square 
miles, and is not met with outside the Lake Superior 
region. It consists of interbedded fragments of 
sandstone and conglomerate, together with volcanic 
rocks, characterised with the presence of native 
copper, either in veins or impregnations. The geo- 
logical position of this formation lies below the 
Potsdam, which is the lowest of the American sand- 
stone series, and rests on the primitive rocks. In 
Wisconsin the thickness appears to be about 1000 ft., 
and it contains abundance of brown and hematite iron 
ores, and buildingstone. The remaining useful charac- 
teristic formations are as follows: The lower mag- 
nesian limestone, affording good building materials, 
lime, and small quantities of galena; St. Peter’s 
sandstone, suitable for glass manufacture; three 
divisions of the limestone Trenton group, contain- 
ing lead and zinc, and much useful building stone ; 
the Cincinnati group, whence is obtained clay well 
adapted for brick manufacture; the Clinton group, 
so far as seams of iron ore are concerned; Niagara 
and Hamilton limestones ; glacial drift, and Champ- 
lain clays, the great brickmaking material of the 
state. The Huronian iron ores of Wisconsin are 
chiefly magnectic and specular, the largest deposit 
known being contained in two seams about 100 ft. 
thick, and containing 60 per cent. of metallic 
iron, and from 15 to 32 per cent. of phosphorous, 
Besides the iron ore in the Potsdam and Clinton 
series, there are large quantities of brown hematite 
bog ore in marshy districts in the centre and northern 
parts of the State, which contain about 50 per cent. of 
metallic iron. The lead deposits of Wisconsin have 
been known and worked for nearly two centuries ; 
the metal is supplied from the Upper Mississippi lead 
region, which includes also portions of Iowa and 
Illinois, It is found chiefly in the water-worn 
crevices of the Trenton group, which is in this State 
about 2000 ft. thick, the series containing the lead 
consisting of galena, dolomitic limestone, blue lime- 
stone and buff dolomitic limestone, the total thick- 
ness being over 300 ft. Zinc is found in the same 
series, but chiefly in the lower part, the lead being 
most abundant in the middle and upper portions. 
The number of crevices filled with galena is 
enormous ; they are simply narrow cracks in the 
rocks, the depth and height ranging from a few 


tons of galena have been obtained from a single 
crack. The Lake Superior copper-bearing series 
exist over a large area in northern Wisconsin, but 
little has been done yet in working them. Clay 
suitable for making bricks exists in enormous 
quantities, and was deposited by the lakes when 
their area was far greater than at present. About 
50,000,000 bricks are made annually, chiefly white 
or cream coloured; the clay contains from 40 to 75 
per cent, of silica. Kaolin, hydraulic limestone, and 
a large variety of building stone complete the list of 
the mineral resources of Wisconsin at present known 
and utilised. A paper on this subject by Mr. R. D. 
Irving, Professor of Geology at Madison College, 
Wisconsin, was read at the last meeting of the 
American Society of Mining Engineers, and from 
it we have abstracted the foregoing particulars, 
The paper is accompanied by a well-executed geo- 
logical map of the State. 


Tue Marpstone BoiLer Expvosion. 

The inquiry into the recent explosion of a trac- 
tion engine at Maidstone was resumed before the 
borough coroner, Mr. J. B. Stephens, on Wednes- 
day morning last, Mr. T. J. Richards, of the Board 
of Trade, acting as assessor. The proceedings were 
only brought to a conclusion at a late hour yester- 
day evening, when a verdict of manslaughter was 
returned against the driver, Moses Martin, who was 
on the engine at the time of the explosion, the owners 
of the engine, Messrs. Ellis and Co., being also 
censured for the manner in which the ferrules of 
the safety valve spring balances had been altered, 
and for the improper way in which the firebox of 
the engine had been repaired. The late hour at 
which the inquiry was concluded prevents us from 
publishing an analysis of the evidence now, but we 
shall deal with the matter fully next week. 


THE LATE MR. DAVID HUTCHESON. 

A MAN of great mark in connexion with the pro- 
gress of steam navigation, and more especially with 
regard to the development of the passenger service of 
the Clyde and the Western Highlands, has just passed 
away in the eighty-first year of his age. 

Mr. David Hutcheson, of the well-kno wn firm of David 
Hutcheson and Co., Glasgow, departed this life last Satur- 
day. He was born in the town of Port-Glasgow, and when 
quite a youth he removed from his native town to Glasgow 
in search of an occupation, his first appearance being in 
the year 1817, when he was engaged as clerk by Mr. Coch- 
rane, in connexion with two small luggage steamboats 
owned by that gentleman. He afterwards transferred his 
services to the Glasgow and Leith Shipping Company 
at Port Dundas, acting again in the capacity of clerk. 
At this time he became acquainted with the Burns 
family, now represented by Mr. John Burns. In the 
year 1824 Messrs. G. and J. Burns went into the Liver- 
pool steamship trade, and gave Mr. Hutcheson an impor- 
tant position in carrying it on. By-and-by the same 
firm established an important connexion with the carry- 
ing trade of the West Highlands, including Tobermory, 
Skye, Staffa, Inverness, &c. But their Liverpool trade, 
and the trade which they had also established with 
certain Irish ports, and more especially their great 
Atlantic traffic in the Cunard Line, became so immense 
that they deemed themselves justified in retiring from 
the West Highland steamship enterprise about thirty 
years ago, : 

The success of the boats running to the West High- 
lands was comparatively small until the year 1851, when 
Mr. Hutcheson was invited to undertake the manage- 
ment of the concern, which he did in partnership with 
his brother, Mr. Alexander Hutcheson, and Mr. David 
MacBraque. In the following year, 1852, there was 
built for them the Mountaineer, the first of what may 
be called the ornate boats, and the immediate precursor 
of the present magnificent line of fast mail packets 
plying to almost every part of the Western Highlands 
and isles. The “Royal Route,” which the firm opened 
up from Glasgow to Ardrishaig, and thence by the 
Crinan Canal to the locks and islands all along the west 
coast, became in course of time one of the most favourite 
tours within the reach of travelling pleasure seekers, 
and has in recent years been frequented by many thou- 
sands of persons from all parts of the civilised world. 


THE INSTITUTION OF CIVIL ENGINEERS. 

THE annual general meeting was held on Tuesday, the 
21st of December, Mr. W. H. Barlow, F.R.S., the Presi- 
dent, being in the chair. , 

At the last annual general meeting a question was asked 
as to whether it was compulsory upon every member to 
vote for the full number of persons required to constitute 
the Council, or if, to put anextreme case, a balloting list 
containing only one name would be valid. In reply the 
then President, Mr. Bateman, stated that as the bye-laws 
provided only that the number gomerning oo the list should 
not exceed the number to be elected to each respective office, 
this had always been interpreted to mean that a list would 
be valid with a less number, and instructions to this effect 
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desirable that any doubt which might exist should be settled 
by legal advice, counsel’s opinion since been taken, and 
was entirely confirmatory of the view expressed by Mr. 
Bateman. At the same time counsel had pointed to the 
possibility of a full Council not being elected, and to the 
inconvenience that might thereby ensue; and moreover, 
apart from this possible source of inconvenience, the Council 
were of opinion that, in so grave and important a matter 
as the election of the go ing body, the interests of the 
Institution rendered it incumbent on each voter to record 
his judgment in respect of the whole number of Council to 
be returned. 

The amended bye-laws, passed on December 2, 1878, 
having now been in force two years, it was thought 
advisable to refer to their operation, in regard to candi- 
dates seeking to belong to the Institution. The main 
purpose of the amendments was to separate the professional 
from the non-professional associates ; and it was provided 
that only those persons who had been regularly educated 
as civil engineers, and were eng in the design or the 
constraction of works falling within the province of the civil 
(i.e., civilian) engineer, should be eligible for election into 
the corporation, unless, indeed, the candidate had practised 
the profession on his own account for at least five years, and 
had also acquired a considerable degree of eminence in the 
same, when he might be recommended for ballot as a full 
member. In the future “‘ associates not entitled to the 
privileges of corporate membership” were not to be civil 
engineers by profession ; and it had been deemed desirable, 
so as not unduly to raise the number of this attached class, 
to recommend for election into it only such as were dis- 
tinguished in their particular walks of life. Attention was 
called to these facts, so wooed or y without the requisite 
qualifications might be dissuaded from making applications 
for-admission, which would end in disappointment. Not- 
withstanding these limitations the increase in the numbers 
composing the Institution had been at the rate of upwards 
of 4 per cent. during the past twelve months. The elections 
had comprised two honorary members, 43 members, 129 
associate members, and 16 associates (including one 
restored to the list), together 190. On the other hand, the 
deductions from deaths, resignations, and erasures from the 
register, had been 68, leaving an effective increase of 122, 
and making a present ag; te of 3082. With respect to 
the class of students, although 159 were admitted, the 
increase had only been 29, owing to 130 having been with- 
drawn from the list ; but of that number 50 had been 
elected associate members. There were now on the books 
613 students. 

The receipts had comprised income proper 11,8771. 16s. 2d., 
capital 27051. 10s. 6d., and dividends on Trust Funds 
4321. 6d., making a total of 15,0151. 7s. 2d. The general 
expenditure had reached 11,8961. 4s. 1d. (of which nearly 
one-half was for publications), the premiums out of Trust 
Funds had absorbed 3891. 12s. 3d., and there had been 
invested 30901. 9s. 8d., mgs up the ——_ to 
15,3761. 6s., so that the cash balance in hand was less by 
360/. 18s. 10d. than at the same date last year, and was 
actually 3471. 9s. \2d.on November 30, 1880. The above 
expenditure included 6611. 6s., being the payment of 
arrears of local rates for 1878 and 1879, as well as legal 
expenses in connexion with the action and appeal against 
such payment, in which the Institution had been defeated. 
The nominal or par value of the Trust Funds under the 
charge of the corporation was 14,6421. 13s. 10d., and of 
the Institution’s investments 34,0941. 1s. 8d., the combined 
funds amounting to 48,7361. 15s. 6d., or equal to 151. 16s. 3d. 
per head of the corporate members. This was exclusive of 
the value of the premises (leasehold), which were insured 
for 12,6602., and of the library, furniture and effects, which 
were insured for 20,0001. The income per head of all persons 
belonging to and attached to the Institution was 31. 2s. in 
1870, and 31. 4s. 7d. in 1880, the excess being due to the 
large increase in the dividends on investments. The dis- 
bursements per head came to 2/. 11s. 6d.jin 1870, and to 
3l. 43. 6d. in 1880, the issue of ‘‘ Minutes of Proceedings” 
having in the interval been extended from two to four 
volumes annually, and exceptional expenditure (as already 
stated) having been incurred in the past year. 

Daring the last session twenty-four ordinary meeti 
were held for reading and discussing papers, when the 
average attendance was 63 members, 61 associate members, 
13 associates, 46 students, and 56 visitors, together 239. At 
the annual general meeting 10 per cent. of the corporate 
members were present. The average attendance at the 
student’s meetings had only been 27, or 4.43 per cent. of 
that class. 

The four volumes of ‘‘ Minutes of Proceedings’’ were, as 
a rule, of increased bulk, and more fully illustrated than 
previous volumes. This was in great measure owing to 
the development of the written communications on the 
papers read, which now formed a separate and easily 
distinguished division under the head of ‘‘ Correspondence.”’ 
In this way non-resident members and others were afforded 
opportunities for recording their views, and foreign engi- 
neers of known authority had likewise been invited to con- 
tribute, and had most courteously responded to the invita- 
tions that had been ad to them—by which a much 
wider and more varied range of practice and experience 
was obtained. The volumes had also included a greater 
number of short selected papers—not read at the meetings 
—and the usual abstracts of rs in foreign technical 
journals, which were undiminished in interest and in value. 

Fourteen papers were received from students, of which 


-eight were read on as many evenings, and six were returned 


as unsuitable. The Council had had pleasure in a 

a Miller scholarship and four Miller prizes to five out of the 
eight anthors, and two of the five successful papers had 
been printed in the ‘‘ Minutes of Proceedings.” The 
Council regretted to find that, with some important excep- 
tions, there had been a decided falling off in the standard 
attained in the period immediately following the establish- 
ment of the student class, say between 1867-72, and that, 
notwithstanding there were now about four times as many 





students on the list, there seemed to be a greater difficulty 
in obtaining papers. 

The steady and marked progress of the lib: would be 
a matter of satisfaction to all the members, and it might 
justly be regarded as the acknowledged centre for reference 
and for study on all engineering subjects. During the year 
nearly two hundred complete works had been presented, 
besides numerous tracts ate ee ee and many valuable 
English and foreign ical works had been acquired by 
purchase. The foreign serials regularly received numbered 
152, and formed a distinct feature of the collection. 

In concluding the report, the hope was exponen’ that 
the members would continue to labour for the advance- 
ment of the Institution, hearing in mind that by its means 
not ‘only was the science of civil (civilian) engineerin 
everywhere promoted, but that the members, thoug 
a throughout the world, still had one common bond 
of union. 

The report having been adopted, the premiums and 
prizes awarded at the close of the last session were pre- 
sented by the President, to whom the thanks of the meeti 
were unanimous! voted, the services of the Vice- Presidents 
oo tag and of the auditors, being similarly acknow- 
e , 

The scrutineers reported that the following gentlemen 
had been by ! elected to fill the several offices in the 
Council for the ensuing year: Mr. James Abernethy, 
President; Sir W. G. Armstrong, C.B., F.R.S., Sir J. 
W. Bazalgette, C.B., Mr. F. J. Bramwell, F.R.S., and 
Mr. J. Brunlees, Vice-Presidents ; Mr. G. Berkley, Mr. G. 
B. Bruce, Sir John Coode, Mr. E. A. Cowper, Mr. A. 
Giles, Sir Charles A. Hartley, Mr. H. Hayter, Dr. W. 
Pole, F.R.S., Mr. R. Rawlinson, C.B., Mr. A. M. Rendel, 
Dr. O. W. Siemens, F.R.S., Mr. D. Stevenson, Sir W. 
Thomson, F.R.S., Sir Jos. Whitworth, Bart., F.R.S., and 
Mr. E. Woods, other members of Council. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-[ron Market.—Last Thursday’s warrant 
market was a little more active in the forenoon, but the 
demand quieted down towards the afternoon, and prices 
closed a fraction under those of the previous day. At the 
opening in the forenoon there were some transactions at 
51s. 8d., and prices improved to 51s. 10d. cash, and from 
51s. 10d. to 52s. one month, the close being, buyers at 
51s. 8d. cash, and 51s. 10d. one month, and sellers near. 
In the afternoon from 5la. 74d. to 51s. 8d. cash, and 
51s. 10d. one month, were the quotations, and the closing 
figures were—buyers at 51s. 74d. cash, and 51s. 94d. one 
month, and sellers asking $d. per ton more. The warrant 
market was quieter on Friday, and prices receded to the 
extent of 1d. per ton from those of the previous day’s close. 
On the week, however, there was an advance of 6}d. per 
ton, or fully one-third of the previous fortnight’s decline. 
In the morning business was done at from 51s. 7id. to 
51s. 8$d. cash, and from 51s. 10d. to 51s. 10}d. one month, 
and the close was, buyers at 51s. 8d. cash, and 51s. 10d. 
one month, and sellers near. The of the quotations 
during the afternoon was from Sls. 7hd. to 5ls. 64d. cash, 
and 51s. 9d. one month, and there were buyers at the close 
offering 51s. 64d. cash, and 51s. 9d. one month, and sellers 
asking 1d. per ton more. Monday’s market was very weak, 
and prices receded to the extent of 64d. perton. Business 
was done during the forenoon at from 51s. 6d. to 51s. 2d. 
cash, and from 51s 8d. to 5ls. 4d. one month, the 
close being buyers at the lowest quotations, and sellers 
asking 1d. per ton higher. The quotations in the after- 
noon ranged from 51s. 2d. down to 51s. cash, and from 
51s. 4d. down to 51s. 2d. one month, and at the close there 
were sellers asking the lowest prices, and buyers near. 
Yesterday’s warrant market was quiet and prices closed 
weak. There were transactions during the forenoon at 
from 50s. 11d. to 51s. cash, and at 51s. fourteen days and 
one month; and the closing quotations were—sellers 51s. 
cash and 51s. 2d. one month, and buyersnear. During the 
afternoon 50s. 11d. cash was paid, and the market closed 
with buyers offering 50s. 1ld. cash and 51s. 1jd. one 
month, and sellers near. The market opened this forenoon 
steady at 51s. prompt cash, then 51s. 1jd. ten days to 
prompt cash paid, improving to 51s. cash, 51s. 6d. one 
month, and rather sellers 51s. 6d. one month at the close. 
Business was done in the afternoon at from 51s. 3d. to 
51s. 6d. cash and at 51s. 9d. one month, and before the 
close of the market there were buyers at 51s. 6d. cash and 
51s. 8d. one month, and sellers asking 1d. more per ton. 
The demand has been more general during the past week 
or so, and a certain degree of firmness has been manifested 
through the ae ta anticipations of what the opening year 
willdo. Speculators are rather shy, and appear to be hold- 
ing aloof until the annual report of the Joint Committee of 
Ironmasters and Brokers is made up, so that they may have 
a clear idea of how the tradestands. Itis not expected that 
the report will be ready before Tuesday of next week—rather 
later than has been the ice in recent years. An opinion 
is entertained that it will show a smaller increase in stocks 
than might have been anticipated. There has certai 
been a large production, but so also have been the exports 
and the home consumption ; and it is believed that makers 
have less iron on hand than they had at this time last 
ear. Notwithstanding the fact that great hopes have 
mn and are still placed in it, America gives no sign of 
movement, and reports from that side of the Atlantic are 
rather ree ye: The official prices of shipping iron 
are unchanged, in second-hands prices are easier. 
week’s shipments for all Scotch ports amounted to 5593 


tons as compared with 13,467 tons in the corresponding re) 


week of last year. There are now 122 blast furnaces in 

actual operation as against 100 a year ago. At the end of 

last week the total stock of pig iron in Messrs. Connal and 

Co.’s public warrant stores stood at 492,568, the J g- 

tenes from makers’ yards during the week being 
ns. 





The Dundee ro ac cenpane, and Steam Cars,— 
Messrs. Dickenson and Co., of Birkenhead, and Mr. 
Thomas Robertson, the builders and tee of the steam 
car recently tried in Dundee, have requested by the 
Dundee Tramway Company to submit to them an to 
construct three new steam cars. It is stipulated that the 
age a ps ye meg Bg and on a 

Ci is uired e age | 
and ‘oller power shall be the same strength an 
capacity as the car approved by General Hutchinson. The 
offer must be accompanied with detailed drawings, specifi- 
cations, price, &c. these are found sati , arrange- 
ments will be made for the running of the cars for three 
months upon the local lines at a certain mil rate. Itis 
also stipulated that, while the builders are working the steam 
cars, time must be kept with the ordinary cars drawn by 
horses. Should the directors at the end of the three months 
feel satisfied that the cars will suit the requirements of 
their traffic, there is a probability that they will then 
become the property of the company at the price agreed 
upon. The steam car with which experiments have so 
frequently been made will not be used in Dundee, but will 
be employed elsewhere by the builders. 

Institution of Engineers and Shipbuilders in Scotland. 
—The second annual dinner of the Graduates’ Section of 
this Institution was held last — evening in the Royal 
Hotel, G w. The president the section, Mr. John 
M. M‘Currich, M.A., C.E., occupied the chair, and was sup- 
ported by Mr. J. L. K. Jamieson, President of the Insti- 
tution, and other well-known members. The duties of the 
vice chairs were Vg oye Mr. John F. Miller, t= 
president, and Mr. James Meldrum. There was a Lege 
attendance, and several interesting hes were made in 
proposing and replying to the principal toasts. 

Large Shipbuilding Contracts for Dundee.—Messrs. 
Gourlay Brothers and Co., Dundee, have received orders 
for two large screw steamers. One of the vessels is for the 
Hull Line, —— to a Liverpool firm. She will be 
constructed of steel, gy hes ger ecg dos ot igi and will 
have engines of 460 horse . The other 
steamer, which will be built of iron, is for Messrs. William- 
son, Milligan, and Co., also of Liverpool. Her gross 
register will be 3170 tons, and her engines 320 horse power 
no q 


Contract for a New Union Liner.—The directors of the 
Union Steamship Company, of London and Southampton, 
incl ‘Ginage oe dai eee nat ol Gi tone 
inch, w, for a passenger 8 er 0} ns 
a their mail services between Southampton and the 

ape. 

The sy Svitee—ht a meeting of the directors of the 
North British Railway Company 5 ese last Tursday 
—Mr. Stirling, of Kippendavie, chairman of the company, 
presiding—it was again remitted to Mr. Barlow to recon- 
sider the mode of constructing the bridge now Pa 
to be built, with the view of Jrosenuting the Bill in the 
next session of Parliament. There is a net vy Meno very 
general desire that the bridge should be much lower than 
is stipulated in the plans now lodged in Parliament. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Barnsley and West Riding Junction Railway and 
Dock Company.—The capital required by the directors of 
this company was 3,000,0001.; but shares to the value of 
7,300,0001. have been applied for. The first sod is to be cut 
on the 15th of January on the site of the proposed new 
dock by Colonel Smith, the pri ipal pr ter of the 
scheme. A public demonstration will take lace on the 
occasion. The 100,0001. to be subscribed by the Hull cor- 

ration in furtherance of the scheme has been arranged 
or Mr. Chappell, secretary of the Yorkshire Miners’ 
Association, states that representatives of over 60,000 
miners in his district will be present on the occasion of the 
cutting of the first sod. Deputations will also attend from 
other towns. 

Earle’s Shi; peeling Company.—The annual meetin 
of the shareh in this company has been held in Hull. 
Sir John Brown presided. A dividend was declared of 5 
per cent. per annum. The chairman said the prospects of 
the com were of a very encouraging nature, and the 
work turned out during last year was about double that of 
he potion year. The work now in hand would keep the 
yard and engine works going, even if no additional work 
turned up. A new hydraulic rivetter for shipbuilding was 
Ss referred to as being likely to economise time and 
labour. The retiring directors, Messrs. Bassett and Claye, 
were unanimously re-elected. 

One Thousand Miners Thrown out of Work.—One 
thousand miners, men and » have been thrown out of 
work at the Denaby Main Colliery, one of the most exten- 
sive in South Yorkshire. It is said this is because the 
Manchester, Sheffield, and Lincolnshire Railway Company 

rsist in demanding payment of carriage for all coal before 
it is taken away from the colliery siding, a procedure wkich 
has arisen since the late successfal action of the colliery 
company on the important question of the ‘‘ grouping’’ of 
collieries. Further litigation in the matter is anticipated. 

NOTES FROM THE SOUTH-WEST. 


The Forest of Dean.—The past week was a more fayvour- 
able one throughout the ery Valley than its imme- 


wer no 








" erude iron—: tites—have 
been fairly maintained, but pros; are scarcely so 
bright in any branch of ind as were before 

last . The tin-plate trade continues 


bristmas year. Th b 
One of the chief firms is stocking r ntil the end of the year. 
Swansea.—An improvement in the steam coal trade con- 
tinues. Orders are plentiful, but prices remain sluggish. 
The Harbour Trust accounts for the past month are satis- 
factory. In the metal department little, if any, change 
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can be reported. On the whole a firmer tone is observ- | 


able. 


Bristol Tramways. —A meeting of a special committee 


of the St. George’s Local Board was held at the parochial | 
offices on Monday, to consider the Bristol Tramways Com- 


pany’s application for an extension of the lines to Kings- 
to be worked, with the existing lines, by 
After a thorough discussion of the whole matter, 


wood, 


power. 


hanical 


Gas at Swansea.—The directors of the Swansea Gas 
Light Company have decided to make a reduction of 3d. 
per 1000 ft. in the price of gas. 


vifect on the Ist proximo. 


Gloucester Wagon Company (Limited).—Mr. W. J. 
| Lewis, of Cardiff, who was recently appointed a director of 
Vy 





it was unanimously resolved to recommend the Board to | 


approve the company’s proposals. 
ford’ s Gate Highway District Board was held on Tuesday 
to consider an application of the company for authority to 


A meeting of the Law- 


construct extensions within the Board’s district at Horfield 


and § 


taple Hill. 


It was agreed to approve the proposed 


extension, and the working of the same by mechanical 
power. 


the G 
Bute’s property at Cardiff. 


Newport.—The activity noticed for several weeks past 
on the contrary, last week was 
exceptionally busy, and the quantity of coal shipped has 
shown a very respectable average. 
held both for iron and coal induce anticipations not only 
of continued good work, but also of improved prices. 


shows no diminution ; 


ter Wagon Company, Limited, has resigned, 
| having accepted an important office on the Marquis of 


The reduction will take 


The orders which are 








Last week’s clearances comprised 25,085 tons of coal, 2483 
tons of iron, and 138 tons of coke. 
of iron ore were received ; 
from other sources. 


From Bilbao 850 tons 
while 4179 tons came to hand 


Water Supply of Taunton.—The Taunton Town Council, 


after many unsuccessful searches, has at last come u 
copious source of water, near Forche’s Corner, an 
—_ + waaed difficulty may now, therefore, be regarded as 
solve 


na 
the 


Cardiff.—A rush for coal has followed recent stoppages 


ing 3499 tons. 


in the colliery districts. Last week’s shipments comprised 
98,284 tons of coal, 3653 tons of patent fuel, 2450 tons of 
iron, and 476 tons of coke. 
3247 tons of ore from Bilbao, other sources of supply send- 


The imports comprised 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 





“APPLICATIONS FOR PATENTS DURING THE WEEK ENDING || 
DECEMBER 20, 1880. 


In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. 


Nos. 
and 
Dates. 


Dec. 11 
5226 








29 


sor |e 


5229 
5230 | 


5231 | 


NAMES, &c. 
OF APPLICANTS. 





M. Frankenberg, 
Baltimore, U.8.A. 


A. 
Talard, Paris. 
Wilson, Exeter. 


E. Corry, London. 
W. P. Thompson, Liver 
pool. 


|B. Stokes, Liverpool. 
ip, H. Bennett, Bayonne, 
N.J., U.S.A, 


E. P. Lacoste, Bor- 


deaux. 
J.C. Sewell, E. Hulton, 


and J. Bethell, Man- 
chester, 


| R. A. Edwards, London. 


J. H. Storey, London. 


W. T. Glover and G. F. 
James, Salford. 


W. Hilton and T. T. 
Pearson, Bolton. 

R. Greenwood and W. 
- a eeaaa Black- 


J. Barbour, a. 
J. Worrall, Law- 
genes, Salford, and 





5246 
5247 


5248 


5249 | 


5250 


25] 


252 | 


Dec.15 
5253 
5254 


255 


5256 


5257 


5258 


5259 


Hi. Adams, London. 

J. Macdonald, London. 

8. y Ee, 
Lond 

L. = “Tioven, Lon- 

Lon- 





L. ves Hoven, 
don. 


| W. R. Lake, London. 

A. Storer, Linwood, 
Renfrew, at present 
of Vienna. 

F.C. Glaser, Berlin. 

F. W. Reeves, London. 

J. B. Farrar, Halifax, 
and W. Lumb, near 


Halifax. 
G. Brown, London. 


J.L. Corbett, Glasgow. 


G. and J, Aimers, Ga- 
lashiels, & D. Wright, 


Selkirk. 
0. G. Elrick, Aberdeen. 














ABBREVIATED TITLES, &c. 


Transmitting telephonic messages, || 


controlling ground wires of circuit 
station instruments from the 
main or central station, and appa- 
ratus therefor. 

Breaks for vehicles. 

Machinery for striking, scouring, 
and fleshing leather hides and 
skins. 

Method of cutting tenons, 
able to mortising machines. || 

Shield for and mode of hiding or fill- 
ing up, re-entering or concave | 
corners or angles, such as corners 





applic- || 





or skirtings of rooms or ma. | 
cases. McFee and R. ry 
Kellond, Montreal, and 


Dd. 
McFee, Lennoxville, Canada, | 
Manufacture of sugar, and ¢ ion 
ratus employed therein. 0. A. | 
de Gramont, Lima, Peru, 


| 


Tube fastenings for sectional steam || 


boilers and analogous devices, and 
method of securing tubes therein. 


Anti-friction cylinder propellers. 1] 


Sectional warping 
machines. 
| 


Bobbins of 


and beaming || 


shuttles for sewing || 


machines. 1} 
Construction of steam boilers, and || 
gauge glass fittings for same, &c. || 
Machinery for braiding, lapping, or || 


otherwise covering er 
wires, crinoline steel, engine pac. 
ing or other cores, with textile or 


other material for insulating and || 


&e. 
and 


protective purposes, 
Consuming smoke 


noxious || 


gases, and apparatus therefor. 1] 


Looms for weaving. 


Machinery for spinning rope yarns. 
Mechinery for dressing and finishing || 
pile fabrics. 


Weighing and measuring machines. | 

Printing machines. (Complete speci- 
Jication deposited). 

| Seomzaring bottles, jars, &c. 

Rectification of alcohol and methodi- | 
cal separation of mixed liquids. 

Compagnie Industrielle des Pro- 

cédés, Raoul Pictet, Paris, 

Method and apparatus for discharge 
and transhipment of cargoes. 

Means of and apparatus for increas- | 
a luminating power of coal | 


Bats ‘he lawa tennis, rackets, and 
like games. 

Construction of stocking and sock | 
suspenser Clasp. 

Clasps as suspenders for stockings, 


socks, and invoice papers, fabrics, 


&e. 
Bows and pendants for watches. | 
S. Hirst, Philadelphia, U.S.A. 
Apparatus for overhead - sewing. 
& J. Bollmann, Pensing, near 
Vienna. 

Gun-carriages, 0. Arel/, St, Peters- 
burg. 

Constructing foundations of sub- 
merged or partly submerged 
structures. & agoneetes therefor. 
Machinery emplo: yed in spinning 
and twisting wool and other | 
fibres. 

Aerial or wire rope tramways. @. | 
Kilgour, Dutoitspan, erpetens § 
West, South Africa, 

Construction of burners and regu- 
lators for governing or controlling | 


| 


i] 
\} 





| 
| 


\ 


supply or pressure of illuminat- || 


ing gas. ; 
Carding engines or machines. 


Cutters or —_ for cutting or form- 
ing buttons. 


| 


| 
| 5988 


Courazp By W. LLOTD WISE. 





Nos. 
| NAMES, &c. 

and 

Dates.| OF APrLOARiS. 
} 

-] 

5260 | | W. Brett and J. B. 
| Abbey, Hudders- 
| _ field. 

5261 | R. Southworth, Bolton. 
| 

5262 | G. B, Richards, Bristol. 

5263 | J, H. Johnson, London. 
| 
} 
| 

5264 | F. Trotman, London. 

5265 W. BR. Lake, London. 
| 

5266 | W. and B. Verity, 

London. 
| 
5267 E. de Pass, London. 

5268 | A.W. L. Reddie, Lon- 
| don. 

5269 | J.R. Wigham, Dublin. 

5270 | M. P. W. Boulton, 
| Oxford. 

5271 | W. R. Lake, London. 

Dec. 

1 | 

5272 | E. Rayner, Liver- 

ma | aq DOOM. : 

5273 | F. Heinrich, Wim- 


; _ bledon. 

5274 | T. Wheelhouse, Cliz- 
| _ ton, Yorks. 

5275 | D. G. Fitzgerald, 
| Brixton, Surrey. 


5276 | G. D. Davis, Stepney. 
5277 | E. Ahlborn, Hanover. 
5278 | J. Standfield and J. L. 
Clark, Westminster. 
5279 | T. P. Miller, Cambus- 
| lang, nark, N.B. 


5280 | H. E. Grapel_and J. 


Candelent, Birming- 


ham. 
J. 8. Hughes, Port- 
madoc, Carnarvon. 


5281 | 





5282 | G. de Laire, Paris. 


5283 | W. R. Lake, London. 

5284 | 0. Seydel, Birming- 
|} ham, 

5285 | J. Steele, Birmingham. 

5286 | W. R. Lake, London. 


wl 


ea B. E. R. Newlands, 
st Ham, Essex. 


5204 | J. Radges, Coventry, 
| "Warwickshire, 


5205 | W. Phillips, Leeds, 
' Yorks, 





| 
| 





P.8. Justice, London. 
| 5280 | G. M. F. Molesworth, 
| "Bideford,  Devon- 
| shire. 
5290 | B. J. B. Mills, Lon- 
on. 
5291 | J. H. Pickles, Burnley, 
| Lane, 
5292 | R, G. Abercrombie, 
Alloa, N.B. 
$293 | E. P. Alexander, Lon- 
| don, 


| — of supplying fresh ‘o 


| 











ABBREVIATED TITLES, &c. 


| 
| 
| 
| 
| 
| 


Coupling | uncoupling 
water and gas meters, 
apparatus therefor. | 

Construction of apparatus em- | 
ployed in the preparation of | 
cotton and other fibrous materials | 
for spinning. 

it apparatus for mine cages ana | 


pr 


ng colouring matters suit- 
s le for dyeing and printing, and | 
materials used in manufacture | 
of same. <A, Baeyer, Munich, won 
many, 
| Bottles for aerated or gascous: 
liquids. 
Covering or sheathing metal busks, | 
uring same in stays or | 
M. H. Fouillet-Chevance, | 


atus for withdrawing or \| 
oy as for ventilating per | 


Ap 


Fastenings’ for neckties, scarfs, &e. | 
S. Hayem, Paris, | 

Transmitting drawings, characters, 
and writing by electricity, and || 
apparatus therefor, applicable to || 
ordinary telegraphy. J. André, || 





Paris, | 
Locomotive engines for tramways, 
railways, and common roads. | 
Rotary propellers and apparatus for \| 
creating fluid currents. i] 
Automatic sheet-registering appara- || 
tus for printing genchinee, T. M. 
Vietllemard, Paris 


Sawing machines. 


Tennis rackets. ] 


Method of joining leather straps ~g 1} 
driving belts and other pur 1} 

Means and apparatus for e acti | 
poe partly applicable to other ] 


Windiasses for ships, 
Churns. 
Dredging apparatus. 1} 


Processes and apparatus employed || 1] 
in drying, stoving, ageing, or || 
steaming yarn or thread. 

Pipes for smoking tobacco. 


Means or apparatus for working || 
traffic over inclined planes and | 
steep gradients on railways or | 
tramways. ] 

Process for preparation of vanilline | 
or the aromatic principle of | 
vanille, 

Snatch and other ulley- -blocks. H. | 
Loud, Everett, Mass,, U.S | 

ure | 


from the neighbourhood of the || 
= or trem caer sources, to || 
cities, towns, 


Tricycles partly applicable to other || 
velocipedes 

Manufacture of purses or pert || 
monnaies, &c. W. Leissler and || 


Sohn, 
many. 


Manufacture of sulphate of alu- ! 


Offenbach-on-the-Main, Ger- 1} 


Manufacture of iron. C. Mf. Dupuy, || 
Philadelphia, U.S.A. 1] 

Instantaneous wheel brake for ! 
omnibuses, c: way car- || 


, Tailw: 
riages, and other vehicles, and | 
mechanical appliances. 1] 
Paving roads, &c., with wood. A. Tre- || 
naunay, Neuiity- sur-Seine, France. 
Construction of shuttles used in || 
looms for weaving. 1] 
mps. 1] 
Furnaces and fireplaces for indus- 
trial and domestic purposes. C. 
Nikiphoroff, Paris. 
Construction of wheels for trans | 
mitting motion in velocipede gear- 
ing, applicable also for other 


poses, 
Window sashes and frames for 
same. | 





| Be 


Nos. 
and 
Dates. 


Dec.17 
5296 





5297 


5298 


5303 


5304 





5305 

5306 

Dec. 
18 


| 5807 


5308 
5309 


5310 


5312 


5313 


5314 


5315 


5316 
5317 
5318 


5319 


5320 


5323 


5324 
5325 


z 
Ss 


NAMES, &c. 


OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





C. D, Abel, London, 


W. F. Clarke, Lucan 
County, Dublin, and 
A. bees mt Hawarden, 


eshire. 
J. James, London. 


M. P. W. Boulton, 
«ll Park, Oxford- 


8. ite Sutton, Surrey. 

E. W. Hughes, Camber- 
well, Surrey. 
. H. Harfield, Lon- 
don.* 

T. Rowan, Ryde, 
Isle of Wight. 

W. L. Bigelow, Lon- 
don. 

H. R. Minns, London. 





T. H. Goodson, Berlin. 
J. Frearson, Birming- 
ham. 


J. Wiley, Darlaston, 
Staffordshire. 
0. Vallette, Paris. 


T. W. Beale, Norwood, 
Surrey. 
Marsden, 


WwW. Wz. 
Wirksworth, Derby. 


W. P. Thompson, 
Liverpool. 


G. A. Dick, London. 


| F. E. A. Busche, 


Schwelm, West- 
phalia. 

E. P. Alexander, Lon- 
don. 

J._ Sample Blyth, 
Northumberland. 
C. Dunscombe, Liver- 

pool. 
F. Cutlan, Cardiff, 
Glamorganshire. 
A. M. Clark, London. . 


A. Guattari, Paris, 
temporarily of Lon- 
don, 

E. Wright, 
Sydenham. Surre 

CG, —s burniy, 


Lane. 
T. Redwood and T. F. 
Blackwell, London. 


— 


%., Daten, Lon- 

on. 

C. T. Campbell, Bar- 
breck, 1 ‘ 
N.B. 

W. Brown, Smeth- 
wick, Staffordshire. 

J. A, Dixon, Glasgow. 








Evaporating and boiling ae] 
ae yf in = ——— 
sugar and application o! a 
a fuel, rad applicable for eva- 

baling oth other sub- 
= wy. Maton’ Paris. 

Tramways. 


Apparatus for compressing and 
moulding gunpowder and other 
pulverulent substances into 
prisms or pellets, with or without 

rforations. 

Caloric engines. 


Manufacture of iron and steel. J/. 
Rollet, St, Etienne, France. 

Apparatus for obtaining motive 
power. 

and apparatus connected 
therewith for coiling wire ropes 
on ship. 

Ventilating sewers and drains, treat- 
ing gases therefrom, and appa- 
ratus therefor. 

Sewing machines. J. pipiens, Phila- 
delphia, Penn., U.S,/ 

Forming sheet em and other 
materials into various shapes, and 
apparatus therefor. 

Automatic apparatus for preventing 
waste of water in water-closets. 
i. EB. T. Goodson, Bei lin. 

Means for producing rotary and 
rec ear motion, and for retard- 
ing or stopping rotary motion. 

Clips for gutter spouting, 


Process and compound for marking 
or — vitreous or glazed 
surfac 

Treating tobacco and the like to 
render same innocuous or less 
injurious to users of same. 

Construction of cans or receptacles 
for conveying milk by rail or 
other means of transit. 

Apparatus for heating or cooling 

rtions of the human or animal 
y for medical or surgical pur- 
sogtegtie partly also for 

paar Be J. Leiter, Vienna, 

Manufacture of metallic alloys or 
compounds. Partly communicated 
tohimby C, J. A Dick, Philadelphia. 


USA, 

Apparatus for regulating or govern- 
ing a of work to +g 
duced in braiding machines, 

Tacks, pins, screws, or nails, peeks 
and ogous cles. W. i. 
Clough, Newark, N.J,, U.S.A. 

Buoys or life and property-saving 
apparatus = ~~ use. 

rails, ts, crossings, and 
fastenings “y same. 

Heel-paring machines for boots and 
-— applicable also for burnish- 


Alphabet or code system, and means 
or a tus for communicating 
intelligence by wy audible, or 
other signals. . Burke, New 
York, U.S.A, 

Process of cleaning imitation carv- 
ing on wood produced by charring 

or burning away the wood. 

Presses ae sees in the manufac- 


a. for weaving. 

Protec copper pipes and cooking 
and other vessels from being 
chemically acted upon by sub- 
stances passed through or con- 
tained in them. 

Repeating firearms. 


Feeding racks for sheep and other 
animals. 


er and ——S for railways and 
road colliery an 


d other tramways. 
ss matters — for dye 
—3 Va same. t Ranig. ‘Hichts 


am-Main, Germany. 
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INVENTION PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATION. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 
5243—Dooley. 


I,—Time for entering Opposition expires Friday, January 8, 1881. 


NOTICES TO PROCEED. 





| Nos. 








NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 








\| 


| 
1] 
i] 


|| 858 


| 


8275 


8278 


8297 


8300 


$301 


3309 


3317 


3321 


8329 


3331 
8339 


3352 


3357 


3365 


8376 


ao 


| 3691 
| 


| 3788 








Dec. 24, 1880.] 
| 
Nos. | NAMES. &c 
and "APPLIC. 0, oF ABBREVIATED TITLES, &c. | 
Dates. 
Dec. 
20 
T. B. Drybrough, Edin- Cupetee, of skates and boots or || 
_ burgh. — By which skates may “ 
5929 | J. Irving, Barnsley, Jaomenk apparatus and method of | 
orks. operatin 7 
53380 | 7. Humphreys, Bar- | Steam 6: | 
row - - Furness, 
Lane., and D. Joy, 
Anerley, Surrey 
5331 | J. a , | Machine for shaving or ered 
Cheshire. hard and soft felt hats. 
5332 | J. Eckart, Munchen, | Preserving meat and other articles | 
Bavaria. of food. | 
5333 | C. R. Stevens, Lewis-| Valves and shafts, and caps and 
ham, Kent. ar for ventilating purposes, 
5934 | H.J. Haddan, West- | Machinery for burnishing the heels 
minster. of boots and shoes, B. /. Larrabee, 
Boston, Mass., U.S.A. 
5335 | H. J. Haddan, West- | Dumb-bells. J. df. A. Despagnal, 
minster. Melun, France. | 
5336 | J.B. Handyside, Glas- | Valves and valve oer ha? direct- 
gow. engines. 1. Reynolds 
j and T, J. Rider, Netw York U.S.A, 
/ (Complete specification deposited), 
i 5337 | E. D. Bruneel, Ghent, | Fire extincteurs. . G. Thurben-| 
Belgium, at present thal, Switzerland, 
residing at Shef- | 
field, Yorks. | 
5838 | M. Glover, Leeds, | Machinery for bundling and tying 
Yorks. bundles of chips, &c. 
5339 | D. M. Easton, Arcola, | Means for, and method of finishing 
New Jersey, U.S.A. silk hats, 
5340 | W. Morgan - Brown. ‘Teleghene signal appararne A G.u.| 
ondon iss, Pitsfield, 
5341 | G, W. von Nawrocki, | Manufacture of imitation feather | 
rlin or leather cloth, and apparatus | 
therefor, £. Fischer, Kaltwasser, | 
and the firm of M. E. Cohn and 
Woltheim, Berlin, pen 
5342 | E. Edwards, London. | Motive power engines actuated by 
the force of wind. @. £, Béhmer, | 
Dresden, Saxony. 
5343 | W. B. Avery, Bir- | Construction of weighing machines 
mingham. and scale beams. 
5344 | H. Wren and J. Hop- | Moulding machines and apparatus 
kinson, Manchester.| connected therewith. 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced December 17, 
No Name. No Name. No. Name. 
3278 | Groth 4833 | Liveing. 4907 | Ashworth. 
(Stiebel). 4835 | Ewerhard. 4909 | Edson, 
4141 | Cheshire. 4837 | Hutchings, 4911 | Rowan. 
4525 aven. Taylor, andj 4915 | Clarke and 
4579 | Goldsmith. Stravé. Furneaux. | 
4773 | Haddan 4839 | Hime. 4917 | Hancock. 
(Drechsel).] 3841 |Mills (Angele)§ 4919 | Northrop & 
4775 | Davies. 4843 | Moore. Clough. 
4777 | Herts. 4845 | Lake (Wol- | 4921 | Monk and 
4779 | Harmant. stenholme) . Anderton, 
4781 | Lake (Loehr)} 4847 | Lake (Borne).[ 4925 | Warwick. 
4783 | Gorse. 4849 | Leeds 4927 | Doulton, 
4785 | Tomis, 4851 | Law. 4929 | Lyon. 
4787 | Sachs. 4855 | Lake (Mihan).J 4931 | Brown. 
4789 | Green. 4857 | Walker. 4935 | Northwood, 
4791 | Skerrett. 4859 | Legge 4943 | Lake 
4793 | Fairley. 4861 | Pfander. (Lewin), 
4799 | Parkyns. 4863 | Wozencroft. | 4947 | Salter and 
4801 | Comrie. 4865 | Lyte. Asher. 
4803 | Macleod. 4867 | Pieper 4949 | Dredge 
4805 | J. & W. Scho- (Franz). 4951 | Tox. | 
field andj 4873 | Palmer and | 4955 | Cook. 
Bentley. Dietrich. 4957 | Richardson. 
4807 | Dolby. 4877 | Hayes. 4961 | Mayr. 
4811 | Gubbins. 4879 | Handyside 4965 | Lake 
4813 | Mills(Becker) (McCabe). (Bailey). 
4815 | Nussey andj 4881 | Simon and | 4967 | Abel (Brocq). 
Leachman. Wertenbruch.] 4971 | Neighbour. 
4817 | Lowe & Gill.J 4883 | Roberts. 4973 | Watson and | 
4819 | Miller andj 4885 | Maw. Botterill, | 
Adkins. 4887 | Jennings and | 4975 | Mitchell | 
4821 | Lake (Bour- Brewer. (Storey). | 
denet andj 4889 | Lafargue. 4977 | Watson. 
Pradou). 4891 | Jamieson. 4979 | Haddan 
4823 | Mason. 4897 | Groth (Kitz). | 
4825 | Kesseler (Bengtsson).] 4981 | Lake (Ran- | 
(Kuhlo). 4898 | Groth dal). | 
4827 | Dennis. (Schwing). | 4983 | Day. 
4829 | Haywaré, 4901 | Rogers. 4985 | Morgan 
| Day, «andj 4905 | Johnson and (Glouchoff), 
| Gosling. Clay ton, 
Il,—Announced December 21. 
4248 | Lemn. 4990 | Bruce. 5028 | Wise (Payne) | 
4604 | W aring. 4992 | Harsant. 5030 | Lake (Koch) | 
4796 | Fairlie. 4996 | Walker. 5036 | Jay. 
4812 | Barnes. 5000 | Miller. 5038 | Corbett. 
4936 | Lendrum. 5002 | Murray. 5040 | Dervin. 
4974 | F. and G.j 5004 | Swan. 5042 | Hargreaves 
Wilson. 5006 | Arundel. & Bracewell. 
4976 | Fox & Brown.j 5008 | Wilde. 5044 | Becton. 
4978 | Hopkins. 5012 |Street (Street) 5046 | Starley. 
4980 | Martin. 5014 | Swan. 5048 | Griswold. 
4986 | Morris, Pres-] 5018 | Tidcombe & | 5050 | Mirfin and 
ton, Pres- Tidcombe. Nield. 
tige. andj 5020 | Sutton. 5058 | De la Vega. 
Preston 5022 | Wimshurst. | 5060 | Haslam, 
4988 | Hedges. 5026 | Sutcliffe. 





4107 


4132 


4344 


|| 4397 


4482 


4494 


464 


Cc 


4696 


4734 
4799 


4821 








A. Day and P. 
’Price, orcester. 


L, A. Groth, Lon- 
don. 


v, H. Turner and 
Renshaw. 
Tunstall Co. Staf- 
ford. 
C. Kesseler, Berlin. 


B, Beddow, London. 


A.  Collingridge, 


Paris 


H. Ashton, Birken- 
head. 

W. Lloyd Wise, 
Westminster. 


H. E. Sambrook, 
London. 

A. Morton, Darvel, 
Ayr, N.B. 


be Kpowhes Bolton- 
Moors, Lanc. 

J. le rotter West- 
ster. 


W. R. Lake, London. 


W. R. Lake, London. 
H. J. Haddan, West- 
minster. 


8. Pitt, Sutton, 


Surrey, 
C. M. White, Lon- 
don. 


G. W. McGill, New 
York, U.8.A., now 
of London. 


J. Salmon and J. 
Capper, Manches- 
ter. 

J._ C. Mewburn, 
London. 


F. F. Seeland wd 
ark, NJ., U.S.A 


4164 | W. H. & D. Thomp- 
son, Leeds. 


G. P. Ganster, Read- 

ing, Penn., U.8.A, 

7. Dawes, Leeds, 
H. Dawes 


colts. West 
moreland, 
E. J. B. 


rge. 
Morgan, Liver- 


pool. 
W. R. Lake, London. 


C.D. Abel, London. 


H. M. Girdwood, 

Belfast, Antrim. 
W. 4H. Harfield, 
London. 


T. G. A. Parkyns, 
Stapleton, Kent. 


W. R. Lake, London. 








Staircase or steps which may 
be raised out of or lowered 

as req 

of travelling 

' Stiebel, Stockholm, 
Sweden. 

Ap tus employed in manu- 
a of bricks, tiles, 
earthenware, and china. 


Process and | apperaies for 
tempe: steel barrels 
or nee rifles, cannon, &c. 
D. W. Reunert, Annen, Ger- 
many 


and extraction 
generally, and ap 
connected therewith. Partly 
communicated by R. F, Lecerf, 
Rouen, France. 

Steam generators. 


Mode of and . ae for 
effec ustion and 
utilisation of a B. Rober, 
Dresden, Saxon 

say A -_ or ‘rooeptacles for 


Manufarture or ornamenta- 
tion of leno, muslin, damask, 
and tay L, and 
means 

Apparatus for winding yarn. 


Construction of ships for trans- 
ain. a ¢, 


Chenevel, Compiéegne, France, 
L. Janssens and E. Bodart, 
Louvain, Belgium. 

Processes for refining or purify- 
ing alcohol or alcoholic 
liquids, fat or oily matters 
and wax and for regenerat- 
ing materials employed 
therein. S. Roessler, Trop- 
pau, Austria, . 

Apparatus for regulating 
~ of steam and other 

J, B, Sheppard, 
“Philadelphia, Penn., U.S.A. 

Mode of forming moulds for 
castings. and apparatus 
therefor. ,! Y Hand, Phila- 

delphia, U. 
Asbestos Sa ian combined 


asbestos sheets, //. W. Johns, 
ar Kings,, New York, 
S.A, 


ma. 5 or rolling shutters 
or bl nds, &e. . G. Wilson, 
New York, US. : 

Apparatus for binding or 
securing together sheets or 
pieces of paper by means of 
metal staples or fasteners. 

Paper-cutting machines. 


Fabrics or materials designed 
for protective and preserva- 
tive ed mg such “ a 


nings, shea ap- 
plication of such eteine or 
materials to soles of foot 
coverings and methods of 
making and preparing the 
said materials or fabrics. J. 
F, Rogers, Philadelphia, G, 
S. Page, Stanley, NJ. W. 
W. Adams, New York, U.S.A, 
Treating bales of fibrous 
material to facilitate sub- 
sequent agsoriment and 
treatment thereof and ap- 
paratus therefor 
Glazing vertical and slopin 
surfaces for horticultura 
and railway purposes, &c. 
Means or apparatus for wuto- 
matically lighting and ex- 
= inguishing street - lamps, 


Packing cases for conveyance 
of pictures, frames, &¢. 


Cables for telephonic purposes. 


Mode of treating fermented 
and fermentable liquids for 
——— of same. C. W. 

Tata Brooklyn, New York, 


snauienees of explosive 
compounds. J£. San/aville 
and h, Laligant, Paris. 

Machinery for preparing 
fibrous materials for spin- 


ning. 
Hauling and veering machines. 


Constrnction of ee ont 


cortty it folie © om 


pert es. 
ar mn of oil to be applied 
to metal laces for pre- 
wang oxidation of same, 
J. Bourdinett and A, 
ae. E, Paris, 


Dates. 


Aug. 
ll 


13 


14 


16 


17 





18 


19 


Nos. 


4874 


4876 
4917 


5133 


5152 





oF APPLicaNts, 


A. J. Boult, London. 


T. Baker, Forest 
Gate, Essex. 

J. R. Hancock, New 
Basford, Notting- 

W.R. Lake, London. 





‘. eo Sutton, 








Sept.3 


10 


18 


13 


25 


28 


Nov. 3 


11 


17 
20 











Oct. 9 











ABBREVIATED TITLES, &c. 





Decora‘ celluloid or anala- 
us SU! ces, NV. art & 
t..A. Bacon, New York, U.S.A. 
Umbrellas, parasols, and sun- 


88. 
Bobbin-net or twist lace ma- 
chines. 


Grappling and hoisting appa- 
Tatas for renevine of street 


refuse, dred; 
Johnson, Brooklyn, U.S.A, 
Electric drill. E. Ball, 
Philadelphia, Pew. US S.A. : 





9 


Il,— Time for oe Opposition expires Tuesday, January 11, 1881 





8320 | 
3336 


8348 
8364 


3367 


8372 
3394 


8399 
8402 
8410 


3428 


3438 


3446 
3464 
346 
8469 


a 


8504 


8512 
3519 


596 
3623 
8624 


3670 


8702 


8721 
3769 


3784 
8971 


4028 


4372 


4603 


4648 


4787 


4842 


4905 





J. H. Johnson, Lon- 
don. 


P. Aube, Paris, 


8. C. Friston and 


W. H. Firth, Shef- 
field. 
P, Jensen, London. 
P. de Villiers, St. 
Leonards- ards-on-Sea. 


J. Roberton, Law- 
hope, N.B. 

J, Taylor, Birken- 

J. Liddell, Glasgow. 


J.J. Day, London, 


A. E. Gilbert, Edin- 
burg. 


H. Marsden, Hud- 
dersfield, Yorks, 

D. Le neg vina, 
Vienn 

C. Morlet Geneva, 
Switzerland. 

d. ’ Paisley, 


H. H.Lake London. 


H. Aylesbury, Bris- 
W. R. Lake, London. 


8. Abraham, Man- 
chester. 

J. Panny Be P. 
an on. 
W. RB. take, Lon- 

don. 
A. M. Clark, Lon- 
don. 


W. Morgan-Brown, 
London. 


W. Bailey, Wolver- 
——— 

J. G. Jones, Stoke 
Newington 


G. J. Droste, Bremen, 
Aga any. 
M. Clark, Lon- 
= 
J, R. Aldred, Man- 
ester. 


chi x 
J. H. Johnson, Lon- 
don, 


R, Punshon, Brigh- 
E. 0. Day, London, 


L. W. Gatward, 
Hitchin, Herts. 
J. — Johnson, Lon- 


G. Robson, Sunder- 
‘land, & E. core 
man, Para, 


J. Sachs, Man- 
chester. 


W. Adam, Kidder- 
aaa Worces- 


J. 


C. Maw, London. 
E. J. Johnson and 





J. Clayton, Liver- 
pool, 


Manufacture of Lace, JZ. 
Dubout, Calais. 
Self-acting feeding ap tus 
for threshing mac’ . 
Machine for drawing corks. 
for manufacturing 
steeland lighting gas, and 


spoereres in connexion 


Securing handles of table 
aeey and other similar 


0 harmoniums, E. Seches, 
Paris. 

Inoxidisable alloy to be apylied 
to steel 3 other a and 
poses ‘or applying same 

with or without a silver or 
other coating or covering. 

Rotary motive power engine. 


Screw propellers. 
Machines for mixing, beating, 





kneading dough, also 
appuicabe for mixing other 


Water-cloet —f oe valves, 
and apparatus for cleansing, 
controlling, ting, sup- 
plying, and withdrawing 
water, &c., and proventing 
waste and overfl 
Mode and means of and 
fastener for securing tele- 
ph wires to their insu- 


tors. 
Scribbling and carding engines. 
Centigrade photometer. 


Boots, shoes, and like cover- 
ings for the feet. 

Ap) tus for drying corn- 
our, starch, and other pro- 
ductsin the manufacture of 
these, also applicable to dry- 
ing other like materials. 
tary steam engines. UL. 
Genty and J, Deschamps, 
Rouen, France. 

Gas engines or motors. 


Construction of dormer win- 
dows, J. Hilgers, Khein- 
brohl, Ger many. 


Manufacture of brushes. 
Apparatus for distributing and 


com " 

Ap tus for the manu- 
acture of gas, JL. Gently, 

Rouen, France, 

Process of regenerating fluids 
of pF batteries in 
whic: c alkalis are 
employed, —_ of recovering 
the zinc hydrate from solu- 
tion, Z. Reynier, Paris. 

Mie cdlowea shommmnanae 
ng colour 0 

pert. 7. Pixis, Pe entch. 

Construction of ~ hurdles, 
fencing, and gate 

Governing or Tesulating 
of steam and — Soetive 
power engines, and appa- 
ratus employed therefor. 

Electric type as tele- 
graph apparatus 

Dynamo-electric and magneto- 
electric machines. 
det and E, Reynier, Paris, 

Construction of warp beams, 


Mode of and appliances for 
Gaptaying vertisements. 
M. L'ailiard, Nantes, 
Fr ance, 
Permanent way of railways. 


Feeding bottle for infants 
and invalids. 
Agricultural drills, 


Treatment of animal or vege- 
table substances, 4. J. Huet, 
Paris, 

Machinery for continuously 
digging a mae laying 
Bye: pipes, and filling in 

@ eart 
PR ke of the product of 
slag called slack wool, and 
application thereof. 
Looms for weamtee @ fame or 


d athe of ae 
and m Te 6 
henille weft or fur there- 


Cc 
for 
Driving screw propellers. 

Life buoys or apparatus for 
aring life and property at 








A, Niau-| 


Aug. 
16 
17 


18 
19 


20 


26 


28 


30 


11 
13 
16 
18 
380 


Oct. 2 


26 


Nov. 
6 


11 


19 


22 


SS 


















































































































































606 ENGI 
NEERING. [Dec, 24, 1880, 
| | 
\pa NAMES, &c. | NAMES. 
oF AppLicanirs, | ABBREVIATED TITLES, éo. | Dates Nos. | op appiioaNrs, | ABBREVIATED TITLES, &0. | Dates. || Nos. | oF AMS icing. | ABBREVIATED TITLES, &0. |Dates. 
Nov. | Jun 
40s | J. F. N.. Macay, | Apparatus for dissolving and | 20 } 9565 | T. Fenwick, Stock- | Apparatus for | 4968 Oct. 
Ry 5 “erag far dissolving and | | Rnwints By p " polis 93 H HH. Lake, Lon- | _ Apparatus for holding cart-| 96 
5008 | BB arundel. | Ap mali for spinning, |Deo.1 || 2567 | L. V. Lloyd, Lo szonatie railway tigna) io machine puns other 
| Cheetham, Lane. doubl bling, ree ~~ 3h "death 7 . | ees G. Parkhurst, 
* material.|, __|| 2868 | A.M.Glark, London, | Proooss of bleaching manu- | — — argv, Gan. BA. 
factured - & ECIFI 
PATENTS you a" Winterthur, Switzer- } VIRAL & CATIONS FILED. 
I.—Sealed December 17, 1880. | Dec. 11, 1880. Nos. 1944, 2362, 2367, 2371, 2372, 2374, 2377, 
0574 | W. EB. Carter, Lon- onan” tor holding bottlea | 94 | 2386, 2388, 2389, 2390, 2391, 2392, 2393, 
= effervescing 2395, 2399, 2405, 2409, 2431, 2446, 2486, 
Nos, ABBREVIATED TITLES, 0. Dates. || 2575 | R. Fenner, London. | Apparatus emp ayed in. cut- Sg gtd rt 
oF ak 
| ~ a, tar cnrelepes, »w 1d, 4, 1964, $4, 2403, 2404, 2416, 2423, all of the year 
aa ° es 
June || 959 | w. T. Parr, Lond ons a » 14 2408, 2413, 2424, 24 
tite Sideite iene apa ‘Tun -'T. Parr, London. and parasols. » Wan ¢ 2426, 2428, 2449, 2468, 2563, 
2280 2585 | A. Ligabue, Paris. | Preserving trousers from dirt 2589, all ofthe year 1880. 
2493 | J. Lucas, Birming- | Bicycle lamp, app aplcale to | 19 ona 5. and apparatus as " % » a of the year 1879, 
a ie 422, 2432, 2440, 2441, 
aa NT thaw. “tad. wo for uniting paper | 21 || 9501 | H. J. Lawson, Co- Construction of velocipedes, the your 3008, nih 
wards, aod woven fabric in oon ven nol and apparatus in connexion = 2434 1 1 39, 2443, 2448, 2453, 2461, 2499, 
4 : « " ere’ : 630, all o} the ear 1 
ting up ae 7 into 9508 | A. Balme and W.| Apparatus for lasting boots » 175 2280, 2456, 2457, 2: 58, 2459, 2504, 2523, 2543, 
wes he ; neets Hall, Leods. ‘and shoes all of the year 1880. 
> £. Geant, Man High rggeenase hot-air engine 2605 |G. W. von Naw- | Process for ‘mechanically in- | 26 |} 
, ¥.. . de Ranchin, rocki, Berlin. col —~4 india - rubber | paTENTs IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 
abit | W.B. &3, W. Bart- | Stands for sprit bottles, sont J bg ae ny RY ] DUST OF 60. HAS SEEN PAID AND REGISTERED. 
2519 wi Barlow, Lon- Manufacture of metal articles | = a En, | ee | No, | Name. No.| Name No N 
on. per orm epemeat- 2627 | J. } Jenene, Lon- | Coupling links for railway | 28 ||~, : — 
Leipriy id. Ger mae, sansa Philadelphia, ‘Ge yy in33 Havers and rit Brockii iss 
P enn, U. nD 7 
2669 | F._ Wirth, Fraak- | Composition, io be used for | 29 || 2698 | PF. Mantelet, Apparatus | for clipping or | 4761 A ep. Malia, we | Mand Kaye,” 
: i || 4761 | Hainsworth. | 4827 | Kay. 3 
aa om | | 9688 | 8. Fox and D.Greig, | Construction or L. Vy of pF Wilkerson. | 4884 Pope sit “(MeMurray) 
asad | ¥., Wirth, Prank- | Proparing certain vegetable | ——- —— es | Mion) | ares | Parte | | Wood), 
; nder them similar | 9689 | B. A. Kirby, Kelsey | Treatment of meat an . || 4773 | Davidson. | 4794 | D i 
eae Main tor | Park, Kent. unding same with other | °° || 4775 | Rober ‘ol | Tyee ie | 
— Mannheim, Ger- | Fogreaions, wo that it may | ne | oe a 4821 | Torkington 236 | Huntingdon 
tran | é 
2551 | W. rinsed, Vor Appara atus used for Sentering 23 | ke t for a long time" with || 4797 Hill owand 4826 oidham ‘it gee 
pa. 87° a. ttle, — gues felt carpets | out change. \ | _ Williams. | 4857 | Young and 12 | moblason & 
9508 . Lath 7 er fabrics. | || 2688 | W.R. Lake, London.| Pumps. 4. S. Lockman, New || 4824 | Hunt Neilson. on 
. .-P. Boyd, eans of propulsion of steam | Brighton, and W. F. Jobbi (Brooks) Meliies. 
ampton, aS yeosels and apparatus there- | \ New York, U.S.A. — se | ; - 
eo or. || 9689 | @. Liedman | and C. ee and means of pro- |July 1| ae 
. 1] Beeger, Ber same. TENTS RESP WHI THE SEVENTH YEAR 
pe = || 2729 | L. Perrier, Paris. Steam tension manometer for; 3 \ DUTT OF ot nas can AND Big eed 
2578 | J 1eeakoe, and W. Apparatus to | to be used in the| 24 || po m.., = ria ee ———e 
P, Houghton- Gelivery i coals from | 2746 | W. E. Gedge, Lon- | Sheepshears, J. Corey, Paula| § ! No. Name. | No.| Name | No N 
2719 | 0. G. Pfander, Lon- Prep arati + a | don. Ventura, Cal., and N. W. | : 5 = 
+ 4 a Se of materials for july 3 || Spaulding, San Francisco || 1873 1873 18 
o7as | D. a ies mm yd. : , oils, &o. Cal., U.S.A, E || 4114 | Edwards. 4292 | Johnson an Olroy 
a ’ = produ paratus employed 8 || 2753 | W. Hyman, London. | Combined cape and hood. 6 4240 | Eggington (Asbury) ¥ Olney 
= onages « writ- 2771 Wik. Gregg, Phila- | Brick machines. } | _ (Stone). 4163 | Walker, — Wouleock 
2043 sam, Lon- | Manufacture of fibrous ma- | 16 t A wm | et eer | IQ 
on. . Re cI : > | 2808 | H. < Haddan, West- os for bending metal ~ anos Semeanmaect 
related to tres for brushes pS oy A yderpenngarme ‘PATENTS WHICH HAVE BECOME VOID 
‘i ; | 24 . de Bruc, Paris. | Screw helm for steamers, ' : 
2087 ¥, Same Brown, a 8 ly 3 tad boots 20 || 2922) W.E Rendle, West. Constrestion of -- - 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
bridge, Mass., U.S.A. > H - oe eee eaten Sreetanes. ly 
$132 A. Clark, Lon- Preparing paper for rolling up | 99 | 3038 W, A. German, Len- Method oF means and appa: 24 | No. | Name. No. Name. No. | Name. 
. fabrics, an | other refrigerati 877 
a, Sa. || 3076 | B. & L.J. Crossley, | Spinning and appara ns con | 96 | 4600 | Richardson, | 4028 | Barl a | 
go00 | MO. », | sevine ‘ ~y arts. | Aug. Hah AA ae, nected therewi | 4603 | Fyfe, nol m 4 se oon 
. Pearso machines. | or 4606 | Barnsdale. r 7 - 
3850 | W. Morgan-Brown fi 3008 | B. i. B, Mills, Lon- | Pipes forsmoking tobacco. J.| 97 || 4607 Golding. ‘ 4633 Da view | 4676 | Turnbull 
Londwa. ’ _ oe paing and 18 Krisper, W. Fritsch, P. 4609 Cheetham 4634 McDon Id = | — 
ion, Portland, Mets a" sapalan. Ramisch poo — ' Lawrence 4630 Southby. 
Davis, a enna, 4612 | Mothersill. | 4635 | Clark * | 4682 
| gor | a. |] #042 r 4682 | Murdoch 
3419 | W. H. Sproston, ines buttons to articles | 23 oan Me? driving alte ve teres a1 Aug. 6} ‘ssia Haigh 4637 Bind. =u (Kirkpatrick. 
3425 a wrence, Manufacture of hairbrushes. 24 | - a oS ee . a7 | tele oe, 4639 Hie —_ ie wabre), 
‘ ao ft, ‘ || 4616 | Clark (Stra- 5 erts« _ 
3702 2, Coleman and I. Construction shoe and corn oot. O18 VS, neal, ‘oie ‘ for regulating es | Kosch). $ 4643 Deven. xs tas J 
. of en, || 4617 | Gall é 5 i . 
| Wonson, Derby. "| ‘barns, and shelters for othr grea | 3. mnot- | Maritnctaes eats guns. | x6 || |. Beckwith. | 4650 | Stubbs and | 46 | pamustort. 
3816 | H. BE. Newton, Lon- Steam generators. D. Davi 2 = | | ee he _ ae | Horstmann 
_B. Newton, eam generators. D. Davison, | 21 || 9696 | P Brotherhood, | Apparatus for launching tor-| 91 || $612 | Housion. | 4651 Brewer — 
sane | B's neste, | Selt-ah . UBA, London. pedoes. || 4620 | Armstrong Ss Fr | ee 
so08 | W : ‘Take . , 9 || Sete |B dow Old Weaving piled fabrics. gq || 4628 | Underhill, | | 4654 Sap | oes | Semen” 
. R, Lake, Lon- | Apparatus for generation and | ; ham. Sept. || 4624 | Pulman and (Pardessus) | | (Lis 
ay ul ton of electricity, m1 28 3892 | C.F. Wood, London. Velocities, partly coomaye 3 Hh esos ae 4655 | Ashlin and ) ene | ee 
| Thomson, New Britain, Con. Ssoometive cnaiaen’ tonction |) 0° | Ligeia). | 4007 | Copley. | aves | Honrinns 
309g | P. Byeritt, London. | Goustruction of skates Oct. 2 lh Alaa -| a Leveritt | | 4703 | Hommel! 
-_ ydrogen gasgenerated | 4 || 9008 | 0. A. Molvoy, Apparatus to be Used in con- | 9g || 4627 | Von Naw: | 4005 | Blake i 
eT ee appe: Londen, and 6. nexion with firearms. | rocki (As- | 4671 | Johnson oo 
‘08 | 1 . =< “ 
mua tei. soa | n Gee | nanny fat tei, | | | Senge] | MATOS | UH) Me, 
4041 | N. ‘ort, now x, 4 es Sees increased | 5 || 4051 | W. R. Lake, Lon- | Process and apparatus for| 5 [ oe 
= - 1) mauufactarie, €0 don. onening iron and other le 
and apparatus ad same. 4 | bry a. A designed m= Il.—Through ¥on- Payment of the Seventh Year's Stamp Duty of 1001. 
4150 | W.R. Lake, London. | Looms, ch aig s = © 
| don ~— x. Sestpnet for 12 metals from ores aa 1873 1673 1873 
| B. Skinner and &. Tymeson, ing same. 7. Hall and 4002 Southwood & 4045 | Fawcett. 4080 | Browne 
a Yontors, New York, Oca.” | Fy ran irteck, Buffalo, 4010 —e 4048 | wethes. (Marie, Du- 
. R. Lake, London. ba A my tus for rail- | 13 || 4066 | P. de Wrady and | Steam generators. ||g4014", Bacrlein 4057 | Corntorth. | rand, and 
} ag ae A yo | K. Okouneff, | 6 4027 | Johnson 4059 | Raxter 4081 | on eae 
te ee Kony poe Le cLeod, | St. Petersburg, || aos | me pe Ph. ae 4083 | Koch. 
= : " | an shford é 
AALS | : i Bpirit-levels. | 25 | 4281 J. 9H. Greathead, | Portable hydrant. 19 || | Slater. | 4064 | Davies coal | 
. 1 | | lawson, 
__|__ California, U.S.A. | _ sa ere || 4255 a hs Dynamo electric tables. I as 
Il.—Sealed iaiaiiel 21, 1880. don. . } A, t~~ — wy — - EN URAuRG UM 0. OF ac TERATIO 4 D:SoLATKER 
i} ew York, U.S.A, ! 2137.-—G. Bischof, Lo 
—~y 0 mdon. Improvements in the m 1 
sn | 2.9 Fm, Wit | anton ting pparntan |B || "| Flys | On erste a xzaing cing a ae aes ef 
; . threshing ; ‘ a 79 
:: Cam- } 4300 bogeh, —_ Mowing sad grain-cutting ‘lees opposition expires December 27, 1989. — 
2558 | F. H. F el, | Combs of . ‘ LETTERS PATENT. 
mates, Gar | tebbe, prabeenint tie: 23 || 435¢ | W. R. Lake, Lon- | Apparatus for manufacture of | 95 || 3048. iy a yy " Manuf. 
~) ee — don. ice and other refrigerating || zine, and lead, and alloys of these ‘metals, Cf. Schatt fein , A 
2580 | B.J.B. Mills, Lon- | Manufacture of cigars. | pr yy Eh || "seen —-& Pesmeue, Drea pi 
' us. | 66,—A Peterson, klyn, New York, U.S.A, A 
9561 | J. R. Dry, London, seutching faz tad other ke in same and similar appa- ‘exhibiting canpatn, tibetan Be., ty aumghen, “Dated hagess Da, 
and -tb — Tork, ne 7 Mixer, New ite a )- B Mills, London. Machinery for nailing boxes. (J 
Sud, Swift, Brooklyn, New York, U.S.A.) Dated November 4, 1880, 











Dec, 24, 1880.] 


ENGINEERING. 





ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DEC. 18, 1880. 
Abridgments marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 


Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


1241.*° Preventing Fraudulent Alterations in 
Bankers’ Cheques: G. Davis, London. (2d.)—The 
drawer bas a punch like a sans-serif letter | with which he can re; re- 
rent any amount in Roman numerals in perforations up to 89. 





For larger ts two additi p C and D are required. 
( Provisional protection not allowed, March 23, 188)). 

1247." Driving Chains for Tricycles and Carding 
Engines: W. cliffe, Salfe (2d]-The inventor 


makes the chain to gear with every alternate tooth in the wheel, 
whereby he is enabled to use larger studs. (Provisional protection 
not allowed, March 23, 1880). 


1271.* Compressed Air Engines: R.Stevens and 
F. Broughton. London. [(2d.)—The inventors “claim tho 
right of manufacture of a mechanical engine or machine for 
giving motive power by c »mpressed air heated or otherwise. or on 
the hydraulic principle.” (Provisional protection not allowed. 
March 25, 1880). 


1549. Manufacture of Textile Fabrics: W. R. 
Lake, London. (J. S. Pichard, Paris). [2d.]—Relates to netted 
or knitted textile fabrics wh ch are formed by combining metallic 
threads or wires with textile threads. Sometimes fibres of wool 
and vegetable are combined with other threads, the material thus 
produced being unshrinkable though elastic. (April 15, 1880). 


1910 Finishing Cut-Pile Fabrics: J. Worral, 
Manchester. [6¢. 2 Figs.|—Provides a means for finishing a 
new class of cut-pile goods, wLich present difficulties owing to 
their great depth of pile. The cut-pile goods are taken wet as 
they come from the scourer, and are subjected to the treatment 
described below before being singed, sheared, or cropped, and the 
same treatment is repeated after bleaching and dyeing. Referring 
to the illustration, the wet cloth is fed into the tank F, which 
contains boiling water, is lead half way round the heated rotating 








cylinder A, and over sm:Il guide rollers under the card roller G, 
which rapidly rotates in the opposite direction to that in which the 
cloth is travelling, and has also a slight endwise motion. The 
action of the card is to separate and straighten the matted fibres 
of the pile. After leaving the card roller, the cloth goes over the 
other side of the cylinder into the tank F, and half way round the 
cylinder B to another and similar card roller, from which it pro- 
ceeds as shown through the tank H, containing soapy water, to 
the cylinder C, where it is submitted to the action of a train of 
transverse brushes K moving to the right. From these brushes it 
continnes its course, passing through the tank L, containing soapy 
water, toa second set of brushes K running to the left. These 
brushes are a: as described in Specifications 1070 of 1872, 
and 4678 of 1879, After this the cloth proceeds to the machine E, 
which consists of a heated cylinder with five sets of rotating 
brushes M arranged round it as described in 1458 of 1861. 
These brushes all run in the opposite direction to the cloth and 
have an endwise motion as well. The completion of the drying 
and fixing is effected on the drying cylinders N N, or in an air 
stove. After drying the fabric is submitted to the usual processes, 
and after being dyed, it is again passed through the apparatus 
shown. (May 10, 1880). 
1912. Portable Glazed Frames for Gardens, &c.: 
G. Brewer, London. (7. A. £. Carpentier, Paris.) (6d. 
12 Figs.)—The illustration shows a frame in which his a top or 
cover adapted to be closed when required, A crosspiece d is bent 
over at the corners d' and meets other crosspieces 6 going in a 


. a a eee 




















transverse direction, thereby forming a partitioned frame on the top 
and extremities. The spaces c between the framing of glazing bars 
receive the glass, which is secured in an ordinary manner. 
(May 10, 1880). 


1917. Suganenes for Numbering and Printing 
Tickets, Cheques, &c.: M. Bebro, London. [éd. 
11 Figs.}—Iis an improvement on Specification 2718 of 1872, the 
chief novelty lying in the use of a cylinder or cylinders containing 
discs provided on their peripheries with numbers, so actuated that 
each number from zero to oie gives an impression at each revolu- 
tion of the cylinder, the higher numbers being brought succes- 
sively into action by suitable gearing after tte first revolution. 
These cylinders, shown in the illustrations, are arranged in pairs. 
one printing even and the other odd numbers, and their action is 
as follows. The type discs B, C, D (Fig. 3) are each provided with 
printing numbers on their peripheries commencing with zero and 
ending with nine, and each disc has a separate motion on its axis, 
regulated by g B', Cl, C*?, and D'. The first revolution of 
the shaft causes The numbers g to print from 0 to ®, when a 
notch in the lock dise A gears with the tooth of the fixed disc e 
and turns the printing disc one-tenth of a revolution ready for 
printing the tens. In a si way are printed the hun 8, 
thousands, &c., up to the highest number on the dise D. Suitable 
means are provided for printing the zeros only when they are 
required and for enabling the operator to reset the machine to 
zero or at any other required positi These cylinders are 
mounted in a frame with printing rollers between which the strip 
of paper to be printed upon first passes, receiving subject matter 
on its front side. It next receives at equal distances apart numbers 
printed in consecutive order and is then passed round a heated 
cylinder to dry the ink and prevent any “set off’ on the impres- 
sion roller, between which and a corresponding roller it is 
next led for printing advertisements or other subject matter on the 











back, perforators being provided for dividing the paper into 
tickets, &c. (May 11, 1880). 


1933. Apparatus for Re ting the Flow of 
Water, &c.: F.P. Preston, J. T. Prestige, and E. J. 
Preston, Deptford, Kent. [8¢. 27 Figs.]—Kelates (1) to the 
construction of single and double valve - od water-closets as 
described in Specification 4844 of 1876. ie passage between 
the self-acting overflow valve and the closet-pan is tapered, the 
larger end being at the closet-pan, by which arrangement it is 
possible to use a larger strainer, and to make it flush with 
the inside of the pan stead of projecting inwards as heretofore, 
(2) The supply valve for such ciosets is of a conical or curved 
form, so that it finds its bearing in almost any position with 
regard to the seating, whereby no raised seating is required, 
(3) Sometimes a valve is u in col with a tal 
spindle, and hinged to the interior of the valve-box. (4) Closets 
with horizontal and parallel upper and lower pan valve sea 

are constructed as shown in the illustrations. In Fig. 2, a is the 
lower valve: } is the lower valve seatings; c is the ventilating air 
pipe, and d the overflow pipe from top chamber e with valve f/ at 


) T Fig.2. 


Fig.1. 











bottom to prevent back wash; g is the overflow valve grating men- 
tioned under head (1); A is a plughole. ey 1 illustrates the 
method of working the closets; j is a slotted lever; & the weight 
with pin which slides up and down on the guide standard o; / the 
supply valve; m lever working same with fulcrum n. (5) For 
closets under the water line of the ship a double-acting pump. is 
used with its valve chamber p! y under the pan. The 


details of the arrangement form the subject of seven illustrations 
in the specification, which further relates to (6) supply valves with 
ball-cock levers, (7) to ball valves, and (8) to waste water prevent- 
ing apparatus. (May 11, 1880). 
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1942. Signallin; tus: W. P. Thompson, 
Liverpool. VW. V. telous, Brussels), [1s. 16 Pos} 



































ratus so arranged 
that if an instrument be placed in any house it will enable signals 


This invention consists (1) in a system of a 


invention, The 
the terminals, whence the current passes 


B, the armature O of which is in 

lever F takes the position F" : — piece D is released. 
t 

case indicates 


The axis E turns, and with 

position of which in its glass 

apparatus has been worked or not. The rocking movement of 
lever F breaks communication with the D, and causes the 
suppression of the current at the same time the hooked end of the 
lever is released from a notch in the disc wheel G which com- 
mences to revolve by means of the clockwork H. On the fore part 
of the lever F is block I, which, when in repose, rests on two pieces 
supported by rods JJ'. The right on J' establishes communica- 
tion with the receiving office, the battery, and the earth. The left 
J with the remainder of the system or line wire. Th 


giving signals; it is divided into concentric bands, each of which 
is put into communication by a small wheel with a contact maker 
T, above which is inscribed the destination of the signal. When 
not in ase the small wheels rest u an insulating band X Y. 
Three quadrants of the disc b, c, d, do not carry any bands except 
on the outside circle, and the indications thereon inscribed y 


according to their number as to and 0} the house from 
whence m comes. The depression of one of the buttons 
T causes the s to be transmi in the corresponding direc- 
tion. (May 12, 1880). 

1947. tus for Regulating the Speed of 
Screw : I. Kosztovi Wieselburg, 

. (6d. & Figs.)—a is a vertical tube placed near 

ship's stern and having at its lower end two arms a! a! com- 
m ing with the sea; there isa float working in the tube a 
attached to a rod d, the upper end of which works in guides, as 
shown in Fig. 2. A stud on the end of rod d engages with a slot 








in’ the lever n attached to the rock-shaft d, which opexates the 
regulating valve of the by means not shown, When 
the stern of the ship rises, the propeller out of the sea, the 
water runs out of tube and the float sinks, and thereby moves 
the valve and shuts off the steam from the engine. (May 12, 1880), 


1957. Apparatus for the Production of 
&c.: W. A. Barlow, 


9 Figs.)—This is a com ted machine, the operation of 
= qeacty Le neny a the pe Fi the A 
an com: desc! ion given length 

rolled or drawn iron, of volta le section, nny Rye heel- 








iron, is introduced through straightening a sinto the machine 
where by the action of a “ delivery tem it is bent roand the 
iron core of a stamp, which and marks the -iron as 


pu 
required and detaches it from the remainder of the bar. The 
machine then assumes its original position ready for the formation 
of the next “iron.” By making the stroke of the slide, which 
feeds the bar, adjustable, heel-irons of all sizes can be produced by 


this machine. (May 12, 1880). 
1963. Sec’ Metal Coverings to Shed 
or Lease Rods for Looms: R. Moss, Preston. po 
10 Figs.) —Specification 2207 of 1873 describes forms of or 
lease for weaving which, according to this invention, are to 
be covered with sheet metal. The main feature consists in 





Fig. 


employing metal dies through which the rod (shown in section in 
Fig. 1) is drawn. The first die is so formed 


pred ph k 9 t ip 
edges of wood rod. a its finshed state. Fig. in section 


specifica’ justrates arrangemen: 
through the dies by power. (May 13, 1880), 





1969.* Gas mapinee: W. B. nig ond J. Buttes, 
Oldham. (2d¢)—The engine has two oscillating cylinders fix 
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one as @ motor cylinder and one as a compressing 
eee ithe pom be cylinders have two trannions divided longi- 
tudinally by a partition into inlet and exhaust passages, with 
openings which come into connexion with ports in the trunnion 
block as the cylinders oscillate. The cylinders communicate with 
one another by at either end, and in each of these 
passages there is i slide valve, the two valves being con- 
nected together and to a fixed point in the framing. In each 
is also placed a slide worked by the action of the governor 
and the oecillation of the cylinder combined, and serving to cut off 
the admission of the compressed mixture to the cylinder when the 
speed of the engine is too great. The cylinders are double-acting, 
and there is an explosion in the cylinder for every revolution of 
the crankshaft. (Void, the patentees having neglected to file a speci- 
fication, May 13, 1880). 
1973. Machinery for Making Nuts: J. P. Binns, 
Yorks, [4d 13 Figs.}—This relates to a modifica- 
tion of “ Horsfall’s” bolt machine for construction of nuts, Ais 
the framing. B lateral holding die slides into which the improved 
dies are fixed, C a moving die. There is also a stationary die hav- 
ing a slot or recess to receive the bar of iron D'. When the iron is 
entered, the die C closes, and a punch E wy: a hole through the 
end of the bar. The punch and movable die then retire until an 
opening in the end of die C comes opposite to the end of the bar ; 
the attendant then pushes the bar forward into the opening, and up 
against the stop-piece G, which determiner the length to be cut 
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off. The die C again closes, and a cutter H attached thereto cuts 
off the length to form the nut, at the same time holding the iron 
bar whilst the panch E punches another hole ia the bar for the 
next nut The piece thus cut off is pushed out of the hole in the 
moving die into a recess in the stationary die by the presser I fixed 
to theslide J, and in so doing the rough sides are pressed into 
shape, while the face of the nut is shaped by the action of the 
“snapper” or side hammer K. During this operation the nut is 
supported by the continuation of the moving die. As soon as 
the dies are separated, the nut falls away by its own weight. (May 
13, 1880), 

1983. A tus for Cutting Tulles, Laces, &c: 
L. oO. p*. Paris. (6d. 10 Figs.}—In the manufac- 
ture of tulles, &c,, the mechanical production of the designs neces- 
sitates the use of embroidery threads which have afterwards to be 
cut close between each of the designs. The object of the invention 
is to provide apparatus for cutting these threads mechanically. 
The fabric to be cut is well stretched, and the operator places the 
machine upon it, A ring, which serves for a base and a guide, 
raises the embroidery threads, which are collected by teeth, and 
divided by a knife. The machine is gradually moved over the 
whole surface to be sheared; ais a wooden han‘lle in which is a 
bush 6 carrying an armed ring ¢ that has a groove in its under 
surface filled wits leather or india-rubber, the object of which is 
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to rub over the fabric, and raise the embroidery threads. The 
ring c may be raised or lowered on the bush 6, and secured by a 
lock nut. In the bush 6 is a hollow shaft d surrounding a spindle 
J, @ being the axis of the knife, and / that of the collector, the two 
being driven in aoe directions, as shown. The collector r 
canalons of 0 halt isc of steel furnished with a comb R, Over the 
collector is the knife A, consisting of three curvilinear blades, the 
eens stee of which are level with the surface of the collector. 
The 68 are connected to a central boss A' on the shaft d, and 
= pee | forced ~— the collector by a coiled spring. 

ey are each accompanied by a presser &, driven by a stud on 
the knife boas, and having thiee trenches wurrcun and pre- 





ceding the cutting edges of the knives to lay the threads on the 
teeth of the comb as they are coll d, The specification further 
describes apparatus (2) in which the collector does not turn, and 
in which the knife is placed under the collector, (3) and also in 
which the knife has only one branch, (May 14, 1880). 


1988. Water-Closets, &c.: S. B. Goslin and J. J. 
Brown, London. [6d. 8 Figs.)—In order to prevent more 
than a given quantity of water from being delivered, the ‘ pull 
up” handle, instead of being connected directly to the lever con- 
trolling the water supply, actuates it by the mechanism shown in 
the illustration, where A represents the rod depending from the 
handle, and M the lever which regulates the water supply. When 
the rod A is raised, it causes the piston in E to descend, and to 
lift the piston in G, which, through rod H and lever I, raises the 
lever M, and turns on the water. Should the handle of the closet 
be kept open for a considerable time, the piston in @ would slowly 
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descend, release the lever M, and so turn off the water, the liquid 
in the cylinder passing from the under to the upper side of the 
iston through a small valve O opening upwards. When the 
ndle is afterwards put down the liquid above the piston will be 
sucked downwards through the larger valve, which opens down- 
wards. (2) In ball-cocks the valve seat is formed at the end of a 
short neck fixed to the supply pipe, the whole mechanism being 
carried by the shell or body of the cock, which can be thus conve- 
niently unscrewed for repair. (3) Screw valves are made with 
the valve connected to the screw by a loose connexion to prevent 
its revolving with the screw when pressing upon the valve face. 
(May 14, 1880). 

1994. Circular Stoneware or Clay Sani- 
tary Socket ‘Res, Go. : J. Snape and J. A. Noel, 
Aberdare, South Wales. [6¢. 15 Figs.)}—Yor forming 
the sockets cam-shaped socketting rings B are used. The pipe after 








being made is carried off on the ring B. and placed in the cutting 
and trimming machine shown in the illustration. This machine 
has a revolving cross G similar to that used on the makin 
machine. The pipe is placed on a tight-fitting drum H, the head of 
which has an arm to receive centre rr. The drum, ring, and pipe 
are then revolved by means of a handle and gearing. The clay 
is released from the ring, and the end of the pipe scored by 
hand. (May 14, 1880), 


1999.* Railway Lamps, &c.: J. Thomas, London. 
(2d.] —Relates (1) to railway carriage roof lamps made with a sepa- 
rate body which supports the burner inside the ordinary case, the 
oil cistern is placed outside and on the top of the inner body, being 
supported thereon on pillars of catgut, described in Specification 
1901 of 1879. The cistern is made on the principle of the “ bird 
fountain,” and is covered on the inside of the bottom with cotton 
cloth to prevent bubbles in the oil, The oil is drawn from the 
cistern to the burner by a syphon, according to 3953 of 1876, by which 
means the supply of oil is regulated exactly. The oil drips into 
an ivory tube, and is conveyed thence in a tube situated so that the 
oil is heated by its contiguity with the flame. To prevent the oil 
overflowing when the lamp is not in use a valve is employed, which 
consists of a tube, the arms of which are a little shorter than 
the depth of the oil cistern. The said arms terminate in cups. 
each holding the same quantity of oil as the tubes, one arm being 
in communication with the interior of the cistern, and the other 
being open to the atmosphere, The burner consists of two metal 
dises or plates, one of which is hollow and fixed in connexion with 
the oil tube, and the other movable, but fitting to the fixed one by 
means of a central pin and spring. A piece of cotton cloth or 
wire gauze is inserted between them, and receiving the oil through 
a hole or holes formed in the face of the hollow disc becomes 
thereby saturated and forms a means of lighting the lamp. Relates 
(2) to lamps exposed to violent draughts. A plate of mica is 
suspended between two inclined perforated plates and acts asa 
valve. (3) Toa method of limiting the motion and securing the 
milled head of the wick pinion stud. (4) To improving the flame 
without using a chimney by the employment of cones, deflectors, 
and radiators. (May 15, 1880). 


2002.* Bobbins, &c.: L. Wilson, Manchester. 
[2¢.}—The usual slots or grooves are dispensed with, and the bobbin 
is driven by means of a pin or projection which extends from the 
braid, and e with the outside of the collar or flange on the 
end of the bobbin, which is made square or with flates or hollows. 
(May 14, 1880). 


2003. Calcula Machines: E. Geny, Paris. 
(4d.]—Ten keys, like piano keys, numbered from 0 to 10, are con- 
nected by suitable mechanism to a shaft that operates an ordinary 
counter, The keys are so arranged that if the one marked, say 6, 
is pressed it turns the counter through six divisions, and then if 
the one marked 3 is pressed it turns the counter through three 
more divisions, and so on. In using the machine, which is simply 
for — purpose = — the units column is added first, the 
notes correspo’ @ to the bers being d ively and 
the total noted. Next the tens column is added, and the total with 
the addition of a cipher written under the total of the units, and so 
on, the different totals being added together at last to obtain the 








sum of all the figures, (May 15, 1880). 





2004. and Mo Machines: A. 
» Lane. (8d. 8 Figs.)—The claims relate 
to (1) a particular arrangement of tubular bushing and arm for 
maintaining the position of the driver’s seat, (2) An arrangement 
for rotating the circular axle plate in combination with the manner 
of securing ;the handle. (3) An arrangement of frame over the 
driving wheel and a duplicate tipping cc ting rod. (4) An 
arrangement of internal ratchets and pawls carried by a boss driven 
by pins through the boss of the main driving wheel. (5) A tipping 
arrangement with bolt and rod. (6) An arrangement for rotating 
the circular axle plate. (7) A manner of sustaining the grain 
platform and preventing it from deflexing. The arrangement is 
illustrated on page 594 of the present issue, (May 15, 1880). 


2005. Pianofortes: G. W. von Nawrocki, Berlin. 
(C. A, Shusterius. Kénigsburg). [4d. 3 Figs.}—Consists in the appli- 
cation to pianofortes of supplementary sounding boards which 
occupy the space not hitherto utilised, and are placed on the same 
level with the principal sounding board, and connected to the same 
by suitably arranged crosspieces, the ends of which are fastened 
by serews on to prepared bars glued to the sounding boards. Fig. 1 
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is a front elevation, Fig. 2 a back view and Fig. 3 a section of the 
improved piano. C is the chief and D D! the supplementary sound- 
ing boards. Allthe boards rest for a width of about one inch 
along their edges upon beads on the bracing R. The supplementary 
boards are connected to the main ones by crosspieces M, and are 
further fastened to shaped bars F by means of screws by which the 
fulness of tone can be varied. (May 15, 1880). 


2007. Bicycles: J. Hall, Sheffield. [6d. 5 Figs.|—The 
object of the invention is to provide mechanism for driving the 
main wheel at a greater speed than the crank axle. The “ fork” 
of the bicycle is extended beyond the centre of the main wheel, as 
shown in the illustration, and carries at its free ends bearings in 
which revolve the spur wheels G fixed on the crank axles. These 
spur wheels drive sma ler spur wheels D attached to the main wheel 





axle through intermediate wheels N. Further modifications are 
described (1) in which the wheel N is replaced by two pinions gearing 
respectively into spur wheels D and G, (2) in which the intermediate 
wheels are omitted and the wheel @ replaced by an internal wheel 
gearing direct with D, and (3) in which motion is transmitted from 
the crankshaft tothe main axle by pulleys and bands, chain, or 
other means, (May 15, 1880). 


2008. Steam Cultivating Engines, &c,: B 
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Fowler, R. Burton, and R. H. Shaw, Leeds, Yorks. 
(6d. 2 gs.}_Constracting steam cultivating engines with one 
winding barrel ca; le of turning on a vert stu low the 
boiler barrel, 5 ae winding barrel capable of turning on a 
vertical stud below the water tank, or footplate at the back of the 
firebox of the boiler, is claimed as the feature of novelty of the 
invention. The arrangement is shown in the illustration. A is the 
drum on the underside of the boiler barrel; B another drum below 
the water tank or footplate. The thod of driving the drums 
will be understood by reference to the drawing. (May 15, 1880). 


10. Refrigera Machines: C. Berlin. 
Pig lin. [i 2 Figs.)—Relates to mprovements 


described in Specification 1678 of 1878. A A are the vessels in 
which the ice is to be produced, B the absorbing vessel containing 
sulphuric acid, C the apparatus for reconcentrating the acid, D the 
air pump, and E the — for warming the acid on its way 
from B to O by means the hot concentrated acid flowing from 
C to B. The refrigerators are by preference arranged in two rows 
one on either side of the absorber B. ‘The refrigerators placed 
opposite to each other communicate by means of the pipe a and b 
with the absorber, a valve a! allowing such communication to be 
interrupted without distur’ the working of the other refri- 
gerators in the same se’ e absorber is connected with the 
pipe ¢ with the air pump D, constructed according to Specification 
801 of 1880. The improvements consist substantially in a more 
a arrangement of the refrigerators, and in the device for 
ntroducing water into the same. The refrigerators are of cylin- 
drical form, slightly tapering towards the a They are closed 
at the bottom with hin covers d provi with packing and 
fastening devices. vessel has a lining x, between which and 
the wall of the vessel there is a narrow space communicating with 
a steam pipe to facilitate the removal of the ice. The water to be 





Fig.1. 





converted into ice is introduced into the refrigerator out of a 
reservoir Al, shown on a larger scale in Fig. 2. From this 
reservoir a pipe fclosed at its lower end, extends into the refri- 
gerator. Lengthwise through this pipe a narrower pipe /' passes, 
whose lower open end is fixed in the bottom of /, while its upper 
end carries a cock or valve f/* provided with a float. Another 
narrow pipe /* extends into and nearly to the bottom of the 
annular space bet the af id pipes, and bas a funnel 
shaped top to receive the water from the supply pipe, which 
descends through /*, rises in f, and flows through /‘in a thin 
stream into the refrigerator. In consequence of this arrangement 
the water in the inlet pipe never becomes frozen. The cock is 
closed when the level of the water falls too low so as to prevent 
the admission of air to the refrigerator. The water flowing into 
the refrigerator spreads out on the bottom and freezes, the block 
of ice gradually rising as the water enters. The sulphuric acid 
vessel contains a stirrer to mix the active and inert portions of the 
acid to promote the a of vapour. The remainder of the 
apparatus is not new. (May 17, 1880). 


2012.* Apparatus for Pro Small Craft: 
. Bohanna, Jun., Manchester. ([2d.)—Relates to the 
employment of levers for operating the sculls. The scull is 
pivotted to a bracket at the side of the boat in advance of the seat 
A combination of levers and a toothed segment enables the oars_ 
man to impart the necessary motion to the sculls. (May 18, 1880) 


2013.* Machinery for the Manufacture of Twine 
and Cord: A. Waithman, Manchester. [2d.)—Is an 
improvement on Specification 3109 of 1875 for apparatus for the 
manufacture of mixed coloured twines, and provides means of 
giving alternate rotary motion to the twine instead of endwise 
reciprocating motion to the rollers through which the twine passes. 
Between the holding and printing rollers is fixed a rail carrying a 
number of brackets in of which is supported a short tube, 
perpendicular to the rollers, and provided with appliances whereb: 
it may be alternately rotated in each direction, Through eac' 
tube is passed a thread in such a way that it must follow the 
motions of the tube, by being threaded through holes in its side, or 
by being grasped by sprirgs or otherwise. (May 18, 1880). 
2014. Drain Pipes, &c.: W. R. Maguire, Dublin. 
(6d. 2 Figs.])—This consists essentially in the pecular construction 
of a hollow saddle or cradle e for receiving the ends of two lengths 
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of drain pipe and in the method of employing these saddles in 
laying drain pipes and in forming in alternate lengths of pipe 
inspection holes c. (May 18, 1880). 


2015. Hardening and Tem; Steel Wire: 
W. Scholes, Liver: (6d. 7 Figs.)}—The novel feature 
of this invention consists in the passing of wire through heated 
granulated materials, and afterwards submitting it to a cooling 
operation for the purpose of respectively heating and tempering it. 








The wire is taken from a reel a through pan b, which is supplied 
with sand heated by ordinary means as at c. After 
through the the pan 6 the wire is led through a tube f which is 
immersed in water, the tempered wire being received on the reel i. 
(May 18, 1880). ‘ 


side, sections being connected by laces. 
provided with a flap with eyelet holes for adjustment to varying 
sizes. At the back is enclosed a steel or other flexible blade. 
(May 18, 1880). 

2017. Apparatus for Elevating, Transferring, 
and Cleaning Grain: J. H. Johnson, London. (iV. 
5 Fige}- tthe apparaius is particularly spplicable to the waloading 
5 Figs.)—The apparatus is cu ap le to iz 
of n from vessels and transferring it to any suitable receptacle 
and cleaning the grain on its passage. The receiving elevator A 
which raises the grain from the hold of the vessel H', is hinged at 
the outer end of a swi arm G pivotted to a frame, which 
is capable of being moved on vertical guides fixed to the frame- 
work of the cepeetas. The dotted lines A', G', N' show the posi- 
tion of the elevator when not in use. When in operation the 
sliding frame is raised by hoisting ropes until the lower end of the 
elevator can be swung over the rail of the vessel, as shown by 
dotted lines A* G*. The elevator is then lowered by ropes E, E,, 
down the hatchway K, into the hold of the vessel, from which the 
grain is raised by travelling buckets. The above movements of tlie 
sliding frame, the swinging arm, and elevator are accomplished 
by means of hoisfing ropes K),E2, F, F,, which are coiled on drums 
at the lower end of the framework, connected by clutches to the 
main driving shaft. From the top of the elevator the grain flows 
through the pi Bl and O to the shifting spout D, the pipe BI 
being fitted with suitable joints by means of which it accommo- 
dates itself to the movements of the elevator and swinging arm. 
































Immediately below the spout D are two weighing hoppers E E, 
and when one is full the spout is turned to fill the other. From 
these hoppers the grain is raised by a second elevator F* and 
delivered through spout H and spreader K into the cleaning 
apparatus shown at R and T, whence it is led through spout M to 
another hopper N from which it is raised by a third elevator into 
the spout % and delivered into the tacle for t port or 
stowage. The spreader K is provided with regulating valve, 
and below it is a shaking screen R throngh which the grain passes 
while the cobs pass into a box S. The grain from the screen falls 
into an inclined tray T, which ducts it to a p ge U and 
hopper V, through which a;current of air is drawn by means of 
fan W. The heavy dust blown from the grain falls into chamber 
C;, the lighter particles being discharged outside the apparatus. 
The draught is regulated by a valve D arranged at any suitable 
point. (May 18, 1880). 


2018.* Manufacture of Gas, and Apparatus 
therefor: W. R. London. (/. D, Averell, New 
York, U.S.A.)—A retort fitted with a grate and close ash-pit, is sur- 
rounded by a mixing chamber, and connected by pipes to the atmo- 
sphere, and to a steam boiler, and oil tank. A coal fire is lighted in 
the retort, and the smoke pipe and ash-pit connexions closed, Oil or 
naphtha is carried by the steam into the ash-pit by an injector which 
communicates with the Sone. The vapours and air first 
ss through the retort, then through mixing chamber to main. 
rovision is made for supplying the fire without admitting air. 
(May 18, 1880). 
2019. Water-Closets: W. R. Lake, London. (Z. 
Fraudsen, Vienna, Austria), [6d. 15 Figs.)}—According to this 
invention closets are made with fixed and with movable traps. 
The closet shown is of oblong narrow shape with a perpendicular 
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rear surface. The ring R is made hollow so that warmth may be 
imparted by hot air or water. The apparatus is supported by legs 
q — may be screwed to the floor or any foundation s. (May 18, 
1880), 


2020.* Continuous Electrolytic Action: C. D. 
Abel, London. ¢ Wollheim, Vienna, Austria.) (2d.)—Is to 
obtain from liquids that are subjected to electrolytic action the 
continuous separation of the non-metallic solid products of decom- 
position. A long, narrow, deep trough has two electrodes corre- 
sponding to the size of its sides, and has an inlet orifice near the 
top and two outlet apertures at the; bottom, one close to each 
electrode. In ion the liquid flows in continuously, and is 
decomposed in the metallic 





ts through tank. “The con- 
stituents are deposited upon the respective electrodes, while those 





non-metallic products that do not escape as gases deseend to 
the bottom of the trough, and escape through the outlet apertures,” 
one class of products at one outlet and another class at the other 
outlet. (May 18, 1880), 


2021.* Fiddlestick Guide tus: C. Gle 
and E. Berlin. (2d).—A light frame vd 
a screw working h its crosspiece by which it is fixed to the 
neck of the violin. The upper part of the frame is slotted down to 
the crosspiece, so that a ihe length of « fiddlestick, oan slide 
freely therein. The rod is fitted with clips, by which the fiddle- 
stick is held in its proper position. (May is, 1380). 

2022.* Metronome: C.Gley and E. Lande, Berlin. 
ted with three circles of holes has a 

pointer mounted on central axle. The pointer is actuated by 

clockwork at the back of dial-plate. Two bells are fitted between 

dial and clockwork. An arm fitted to the axle curries three levers, 

which strike the bells at suitable intervals, which are 

the pins of Fay lengths inserted into the holes in the dial-plate, 

ay 18, ‘ 


2023.* Floors and Ceilings: J. Largan, Bolton. 
(2d.]—Ordinary boarded floors are covered with a non-conducting 
material, such as cement, which may form the floor, cr the non- 
conductiug material may be covered with flooring boards. 
Another method is to cover the first Jayer of non-conducting 
material with a series of angular cast-iron grids, which support 
another layer of fireproof material, which forms the floor. To 
form fireproof ceilings a casing of sheet iron is suspended by 
hooks, links, or rods, and between the iron casing and joists a 
layer of non-conducting material is applied. (May 18, 1880). 

2024. Bessemer Converters: P. M. Justice, 
London. (4. LZ. HX Brooklyn, U.S.A.) [6d. 9 Figs.)—This 
invention essentially ts in the construction and t 
of Bessemer converters, so that the shell is readily detachable from 
the trunnion ring, or from that part of the trunnion ring which 
carries the trunnions and blast pipe, 80 as to enable the converter 
shell to be readily removable replaceable without disturbing the 
trunnions. A description of this invention will be found on refer- 
ence to ENGINEERING, page 403 ante, (May 18, 1880). 


2025.* Spirit for Use as a Detergent, Solvent 
: W., Smith, Manchester.  (2d:|—The ’« spirit” of 
troleum is trea‘ with chlorine 5 open daylight, until 
from unpleasant smell. The h: hloric acid and chlorine 
the — now contains are removed by a stream of air, or prefer- 
ably by the use of milk of lime, followed by that of caustic soda 
lye. After being further refined by distillation, and the portion 
boiling above 100 deg. C. rejected, the product possesses an agree- 
able odour, and may be flavoured or scented with essential oils. 
(May 18, 1880). 


2026. Pneumatic tus for Eleva Grain 
&c.: W.R. Lake, London. (P. A. Luckenbach, New York), 
(6d. 5 Figs.)—This comprises the combination of a gradual! 
contracting and expanding section of a grain elevating tube with 
an air injecting tube, and a similar a: ment to the discharging 
tube for the purpose of transferring and distributing grain, By 
injecting air and forcing it through the contracted part a suction 
current is produced in the tube below, so that the grain is drawn 
in and carried upward until it comes in contact With the current 
of air with which it mingles, and by its power the grain is elevated 





through several sections of the elevating tube to various heights 
and into the position required. The tubes may be made to tele- 
scope into one another so that they may be adjusted to the 
requisite lengths, B is an air compressing blowing engine with 
receivers C, the pressure being about 40 lb, per square inch. Pipes 
convey the air to the concavo-convex sections E', E2, E*. To the 
lower end of elevating tube D is a flexible tube G terminating in a 
perforated cap g. The inner surfaces of the chamber E, E!, E®, are 
enamelled to insure smoothness, It will be understood that the 
grain in vessel H will be elevated by tube D, and deposited in the 
receivers, from whence it is drawn by delivery tubes K and 
delivered into vessel 0, (May 18, 1880), 


2027.* Cutting Screw Threads: O. Sckober, 
Berlin. (2d.}—The threads are cut by milling cutters, the 
article to be screwed and the cutters both rotating. The cutter 
has several ya rings, the section of each of which corresponds 
with that of the thread to be produced, the said cutter being 
“arranged to run in the direction of the threads to be cut, é.¢., it 
is set in an oblique position so that its axis is directed rectangularly 
to the screw line.” In operation the cutter is brought near to the 
object on which the threads are to be cut, “ and is placed rectangu- 
— to the axes of the said object,” and is moved along parallel 
to the axis of the object. (May 18, 1880). 


2028.* Machinery for Frogerine, &c., Silk and 
other Fibrous Substances: . Sumner, Preston. 
(4d.]—This has reference particularly to the spindles, flies, presse 
and collars of poe machines constructed on the ring ani 
traveller principle, (1) Pressers are constructed hav their 
bearings travelling around or within a ring or rings attached to 
the ring rail, and may be either of the centrifugal or elastic type. 
Pressers for prepa: frames are made of such forms that the 
part that rests upon the bobbin strengthens and holds together the 
staples of the slivers and makes it more easy for the yarn to drag 
the presser. The pressers may, in some cases, be driven from the 
frame by bands or gearing. (2) A dragged presser may be sup- 
_— by an apparatus having its bearings around spindle 

low the bobbin, and provided with upward projecting arms, like 
an inverted flier, to ca: the presser. Or a carrier suspended 
from the top of the 8) may serve as a support for the presser, 
(3) A false twist may be imparted to the sliver by a revolving yarn 
guide attached to a hinged age in place of the ordinary thread 
eye. (4) Instead of using the ordinary collars for the spindle to 
revolve within the inventor constructs the bolster rails with tubes 
or hollow stud bearings, the upper part of the outside of which 
studs he uses for spindle collar g8 to revolve upon, but it is 
preferred to attach to the bolster frame rails upward-projecting 
tubes, the upper parts of the outside of which are used for beari 
for spindle collars. Near the bottom of tube is a to 
seated on the top side of the bolster frame rail, and the 
flange is formed a cavity for oil. Ascending above the flange is 
placed “a combined spindle collar and bobbin carrier and 
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balancer, constructed so that its pottom end runs in the oil. 
Above the flange is placed a wharve with a taper sleeve above it 
to drive the bobbin. (5) Rabbeth and self-contained spindies are 
#0 constructed that the middle of the bobbin is in a line with the 
middle of the spindle collar bearings. The sleeves are attached to 
the cups by screw threads. (6) In dead spindles the centre of the 
sleeve collar is placed “in a line with the centre of the length of 
the bobbin.” (7) The spindles of both fly and ring doubling frames 
are constructed without shoulders between the bolster and the 
wharve, and a hinged board is so placed as to extend downwards 
to the upper sides of the wharves to prevent them rising unless the 
board is pushed back. (8) Bolsters are made with vertical internal 
slots into which are inserted brass strips capable of being set up 
by screws as the bearing wears. (May 19, 1880). 

2029. Paper for Cheques, &c.: R.C. 

E. J. Bevan, Mussel (2d.]—At any convenient stage 
during the manufacture of paper the following mixture is 
added. Potassium iodide, .75 per cent.; potassium jodate, .75 per 
cent.; starch, 1.0 per cent.; eulphate or carbonate of manganese, 
2.0 per cent,; and carbonate or sulphate of lead, 2.0 per cent.; or 
manufactured paper may be di il in or brushed with the 
solution. If any of the usual chemicals used for erasing writing on 
cheques be applied to such prepared paper they will produce a 
distinct stain. (May 19, 1880). 

2030.* Military Huts, &c,:C. A Innes, Shoebury- 
ness. - For hot climates they are constructed with an 
inner wall of brick or wood, and an outer casing of sheet iron, 
fixed so as to leave an air space between them. Openings are left 
in the bottom of the metal casing, and louvres are provided on the 
roof. The roof may be constructei in a similar manner. (May 19, 


1880). 

2031. Horn Desens, &c.: W. P. Th on, 
Liv (D, Robbiati, Milan). (6d. 11 Figs.) —Has reference 
to the manufacture of button blanks from horn waste, &c., by 
subjecting it in @ pulverulent state to the simultaneous action of 
pressure and high temperature by means of a ne press, the 
piston of which is acted upon alternately by two different pressures, 
the lowest of which is utilised for the introduction of the substance 
to be treated into the interior of the mould, whilst the high pressure 
acts during the periods of comparative repose, during which the 
substance to be pressed is submitted to the continuous action of 
the press, A is the hydraulic cylinder, B the ram, C' a small 
fixed piston by which the return stroke of the ram B is effected, C 
is the hollow rod of the piston C', D is a plunger adapted for 
introducing the pulverulent material in the funnel ¢¢ into the 
mould F. In operation the workman draws back the bolt i, and 
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forces the compressed cylinder out of the mould by connecting the 
amall accumulator to the press. He then causes the water to raise 
the plunger, replaces the bolt and fills the funnel with material 
which he rams into the press by alternately causing the plunger to 
rise and fall. When the mould is full he connects the high pressure 
accumulator to the press and leaves the mass to consolidate, The 
specification also describes machines for cutting the horn cylinders 
into button blanks. (May 19, 1880). 

2032." A tus for Finding Places on Maps, 
&o.: J. Liverpool. (2¢)]—A pointer with a row of 
numbers on its face works on a cen pivot, and a similar scale of 
numbers in arranged round the edges of the map. An alphabetical 
index of all places on the map with the number on the pointer and 
the angle or point of the compass the pointer should stand at, is 
placed in a convenient position, By placing the pointer to the 
angle, and finding the number, the place is at once found. For 
long maps a sliding pointer may be substituted. (May 19, 1880). 


2033. Pasentng Sor Door Enene. &o.: J.Gaskell 
and R. T. Grocott, Burslem, Stafford. (6¢. 3 Figs.)—One 
of the door knobs E is aes pos to an ordinary square 
spindle which is screwed in usual manner at the free end, 

ween the “rose” F and the second knob D is a composite 
washer formed of two meta] discs \ and C with a dise of fodia 
rubber B, ora metal spring between them. On the disc A isa 





+ A; made to fit corres ing notches D, D, in the knob 
. To tighten the knob on the door, a sma!! ecrewdriver or other 
tool is between the rims of the rose and the knob to push 

projection A of the washer, and tie knob is turned at 
same time till it is tight. The project.on is then allowed to 
fall into one of the notches PD’. (May 19, 1889). 


2035. Steam Bollers, &c.: G. sinclair, Leith. 
(6d. 11 Figs.)—This invention comprises modifications of Specifi- 
cation 2004 of 1877, 1388 of 1878, and 1704 of 1879. (1) Relates to 
@ vertical cylindrical boiler or kier. Underneath the usual perforated 
false bottom 13, Fig. 1, is the solid dia 14, between which 
= ty. — of the — is 2 shallow space 15. Steam 

8 admi into t space h pipe 20 and cap 21 with per- 
forated rim which serves to spread fe aed comme itto mix thoroughly 
with the Wye or liquid in space 15. The “ vomiting” pipe 16 is pro- 
vided at its hottom end witb a conical mouth 17 and at its up) 
end = a a pad 4 my with a — inverted ng 
cone and perfora as shown. Drain 18 jecting 
further down than the vomiting pipe serve to p = Wauid from 
the materials in the boiler, and to retain steam in the upper part of 


8 15. (2) Consists in arranging in such a boiler a reciprocating 
slneer or a rotating screw for pressing the materials into smaller 
compass, and for expressing a large portion of the liquid from the 
materials when withdrawing the liquid. This improvement is 
represented in Fig. 2 as applied to a rotating horizontal boiler, in 
which the piston 29 is moved longitudinally in either direction in 
the boiler by asshown. (3) Kelates to mechanical stoking 
apparatus for steam boilers. In Fig. 3,31 are the firebars to which 
reciprocating motion is given by crankshaft 32. A grating 34 with 
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short vertical openings is fitted between the bars and the hopper 35, 
through which openings pokers 36 are mechanically operated for 
breaking up the coals by the system of levers as shown. (4) Con- 
si-ts in fixing in the middle of the bottom of the hopper 35 an iron 
box with a pointed top, and open atits inner and outer ends for the 
pa: of bling the fi to observe the top of the fire. 
(5) Relates to movable compound tirebars 31, each of which consists 
of a central piece 48, Fig. 4, and two lateral longitudinal pieces, the 

rojections on which dovetail into those on the central bar, leaving, 
Capen, thin air spaces betwean them. (6) Fig. 5 represents a 
dead-weight safety valve, in which the area of the passage 50 is 
about four times greater than that of the vaive 53, the seat 
being bevelled on its outside edge leaving a very narrow edge 
for the valve to rest upon, The valve 53 is formed at the end of a 
spindle 54 moving in guides 55 and supporting the weights in the 
manner shown, and the diameter of the valve is slightly greater 
than that of the seat, the object being to compensate for the diminu- 
tion of pressure of the issuing steam. (May 19, 1880). 


2036.* Moulding Machinery, &c.: H. T. Grain- 

, London. (2d.)—The patterns are fitted to spindles on a 

shding table, and the mouldiag boxes are placed on a fixed table, 

the — bn being so arranged that the patterns can be moved into 
and out of the boxes by gearing. (May 19, 1880). 


* Railway Crossings: J. E. Morris, Shef- 
field. (2d.)—Refers to the mode of connecting cast or wrought 
points to rails of double-headed or channel section, and consists 
essentially in the use of a support or bearing for the outer side of 
one or more of the rail ends where they adjoin the crossing or 
point, This support is solid with and forms part of the crossing 
itself, and is used instead of the usual fishplate; it bears against 
both the upper and lower shoulders and web of the rail on its outer 
side. By rendering the junction of the rail and crossing more 
rigid, the rolling surface is more even, and the destructive action 
of a yielding joint prevented, (May 19, 1880). 


2039. Ventilators for Exhausting, povetne, or 
Com: , Gases, &c.: J. Howorth, Farn- 
Lame. - [ee 19 Figs.)—Relates to an Archimedian 

lower applied vertically or horizontally, and 





wo 
screw exhauster or 














worked by motive power or by the action of the wind. The appa- 
ratus consists essentially of a cylinder within which the Archime- 
dian screw revolves. In some casesa fixed hood cover or dis- 
perser is used in lieu of the revolving hood usually employed, For 


cooling, dyeing, moistening, or impregnating the air, it is passed 
th saturation boxes containing the necessary liquid or 
vapour. The illustration shows one form of ventilator, and also 


the saturation box. The screw B is carried by shaft C' and driven 
+ by steam or other power by means of pulley ©. The cylinder A 
projects through the wall of the building and terminates in a fixed 
cap or hood H. According to the direction in which the screw is 
rotated, the apparatus can be used as an exhauster or blower. The 
saturation box H (Fig. 2) is made of iron plates formed in zigzag or 
shape in order that the air admitted at M may be caused 

to impinge upon the liquid at N before it is discharged at N'. The 








interspace O may be filled with hot or cold water, or it may be 
arranged as a steam chamber. (May 19, 1880). 

2040.* Securing Bottles, &c., of Liquor Frames: 
W. Bartram, Sheffield. ~ fall down door is provided 
at the bottom of the frame. The bottles are in separate bins, and 
the top of the frame is fixed. The door closes against the lower 
part of the bottles, thas securing them. (May 19, 1880). 


2044.* Pailwa Gouptings : H. Hawgood, Lon- 
don. (2d)}—The eet tink of the coupling chain is formed thus >. 
The pin which connects this to the other portion of the chain 
passes through an eye on which projections are made. A cranked 
shaft parallel to the buffer beam catches these projections, throw- 
ing the link over or removing it from the adjoining vehicle. When 
it is required to — these couplings, a right and left handed 
screw is placed under the vehicle, this screw engages with bars 
arranged to form a “toggle,” or in p! of the screw and “ toggle” 
a cylinder actuated by water may be used. (May 20, 1880). 


2045.* Ventilators: A. Mill, Glasgow. ([2¢.)— 
Consists of a tube closed at its Mog end by a movable lid, and 
having at its lower end an inclined flange upon which the pipe 
rests. Around the tube is a series of projecting ribs, and between 
each a slot is formed in the tube, An outer tube rests upon a 
flange on each rib, so that annular spaces are formed between the 
inner and outer tube. At the lower end of the outer tube is a space 
open to the atmosphere, so that a current of air in passing into 
the annular space is directed up ds, and in ping at the upper 
end of the ventilator produces an inducing current through the 
inner tube, the foul air or smoke being drawn through the slots or 
openings at the upper end of the tube. (May 20, 1880). 


2046.* Ladders: H. J. Allison, London. (J. 2B. 
Joanne-Rousseray, Paris). (2d.)—The ladder is composed of three 
wooden supports, each formed of two sections, one sliding on the 
other, the three top sections being united at their upper extremities 
to a central platform, upon which a box or chamber of sheet 
metal is formed for the convenience of firemen, workmen, &c. 
(May 20, 1880). 

2048. Cisterns, Water-Closets, &c: T. Jewell, 
London. [6d. 22 Figs.)—The ironwork is covered with black 
oxide and then ccated with Spence’s metal “or other effective 
metal” to prevent corrosion. The illustration is a section of a 

















water-closet in which a is the pan, } the soil pipe, c the valve, fa 
ventilating pipe. The inventor also describes other forms of 
closets, sinks, and ventilating cowls, but he does not specify what 
are the points of novelty. (May 20, 1880), 


2049.* wy Apparatus: W. T. C. Pratt, 
Newport. [2¢.)—Applies to electric signals between signal 
boxes and the engines and trains on railways, the object being to 
enable the fact of an accident to any train on the line to be imme- 
diately signalled, and to give an opportunity to the signalman to 
stop any other train on the same track. Two line wires are sup- 
ported between the metals, and separated a fixed distance apart 
throughout their length. The wires extend between two signal 
stations within which are batteries in circuit with the wires. The 
engine and brake van carry sets of steel rollers which are in 
contact with the two wires, so that the train forms part of the 
circuit, consequently when the rollers are removed from contact 
bel!s or indicators are released in the stations and the fact signalled. 
(May 20,1880). 


2050.* Gempound for Coating Wood, &c.: F.H. 
F. Engel, Ham urg. (H. Reinholt and C. H.Dracke, Hamburg). 
(2d.]}—This compound is formed of a mixture of the following sub- 
stances: copal, ether, shellac, sandarac, alcohol, lampblack, ultra- 
marine, Venice turpentine, and emery. For producing boards to 
imitate slate a coating is laid on with a brush, and while still wet 
is set on fire. A second coat is then given, which is allowed to dry. 
It is then rubbed smooth with glass paper, when it can be used for 
writing or drawing upon. (May 20, 1880). 

2051. Ventilating A atus: W. Cunni am, 
Dundee. [6d 4 Pigs — tes to the ventilation of buildings 
by apparatus constructed on the principle of that cescribed in 
Specification 3621 of 1875. Fig. 1 is a side elevation, and Fig. 2 
a cross section of the ventilating machine, which externally 
resembles a horizontal cylinder partly embedded in a rectangular 
box, which forms the lower part of the structure. The cylinder 5 
consists of a cylindrical shell formed by longitudinal staves built 
upon circular ends, It does not form a complete cylinder, there 
being an open space at the bottom, which is divided into two 
pom he 10 and 11, by a vertical partition, which also divides the 
lower part of the valve chamber into two compartments, and 
extending up inside the cylinder, forms an abutment separating 








the on one side of the radial piston 6 from that on the other 
side thereof. The travel of the piston is from the outer edge of 
one opening 10 to the outer edge of the other opening 11, and wice 
versd, drawing in and lling the air alternately through each 
opening 10 and 11. The lower parts of the ends, and the whole of 
the sides of the lower rectangular part of the stracture, are occupied 
by the inlet and outlet valves, there being inlet valves at one end 
occupying half the side of each valve chamber, and outlet valves 
at the other ends occup the other halves of the sides. Exter- 
nally the space is divided @ vertical partition 19 placed trans- 
versely at the middle of the length of the cylinder, so that all the 
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inlet valves are at one side, and all the outlet valves at the other 
side thereof. The valves consist of horizontal strips of a light 
impermeable cloth, fixed by their upper edges to rec r 
frames 21, secured by hooks or catches 22, (May 20, 1880). 


2053. Vehicles and Portable Steaming Appa- 
ratus: H. J. London. (4. H. Crawford, Liverpool, 
New York,U.S.A.) [6d. 5 Figs, ts of a portable steaming 
‘apparatus in which food for cattle, &c , can be steamed, and can 
then be conveyed to any req spot. Both the axles are 





ae 






arranged to swivel, and are connected together by diagonal ties 
so that when one is turned at an angle to the centre line of the 
vehicle the other is turned too, but in the opposite direction. A 
lid is provided to retain the heat, and an eyehole for watching the 
process. (May 20, 1880). 

2054. Fireplaces and Stoves: H. Wi on, 
London. [6¢ 18 Figsj—This invention is applicable to 
domestic fireplaces, cooking ranges, and stoves, and consists in 

















placing a firebrick tile above the fire, and drawing off the pro- 
ducts of combustion at the front edge thereof. A is the grate, 
c the cover firebrick cover plate, e the flue, B a hot air chamber. 
(May 20, 1880). 

2055. Stables: H. J. Haddan, London. (4. H. 
Crawford, Liverpool, New York, U.S.A.) [6d. 2 Figs.])—Relates to a 
peculiar construction and arrangement of a stable floor, and 
devices connected therewith which render the said floor elastic, 

tantly dry, ing and durable, and whereby also 
effective and convenient means are obtained for treating disabled 
or diseased animals, and by which the stable is ventilated and 
provided with a stationary animal power available for performing 





























various kinds of work. As will be seen from the illustration, the 
floor of the stall is formed of an endless broad belt or table, 
running upon rollers. This belt and the frame which carries the 
rollers can be tilted as shown in dotted lines, when the belt will 
slide down under the horse’s weight, and compel the animal to 
continually march forwards, as if on a treadmill, to maintsin his 
position, thereby delivering the litter on the floor into a cart below, 
and performing other useful operations, such as exercising him- 
self, turning chaff cutters, &c. (May 20, 1880). 

2058. Hydraulic Machinery, &c.: B. Walker and 
J.F. A. Pflaum, Leeds. [ls. 13 Figs.)—Refers to the method 
of working the valves of hydraulic and blowing engines, the con- 
struction of hydraulic cranes, and an arrangement for reversing 
hydraulic engines. The illustration shows in Fig. 1 a longitudinal 
section of a hydraulic engine, and Fig. 2 a section throvgh the 
valves. The engine has two cylinders a and rams 6, and is made 
double-acting by another pair of cylinders e which are always in 
connexion with the pressure main. Two arms / are formed of a 
piece with the rams beach with each, and from these arms the 
movements for the valves are derived. The arms give moticn to 
slotted guides g upon which there are inclines, which, 8s the 
slides move to and fro, impart a transverse motion to dies h, 
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which are fixed upon the extremities of the valve rods i. The 
rods i icarry valves &&. The cranks of the engines are set at 
right angles, and as in hydraulic engines no “lap” or “ lead” 
is required, the motion of the ram of one cylinder imparts 
through the arm / the necessary motion to the valves of 
the other cylinder, and vice versa; the valve mo in 


with 
i an th the stroke of the actuating engine. 
The invention applied to a blowing engine is shown in sec- 





tion; aal are the two blowing cylinders, andd 5! 


king within thei is the piston rod of Ay 
wor m; cis the ° 


piston 6, and cl of 
rods 


piston 6!, The ive motion by connecting from 
cranks at right angles upon a shaft driven by an a. The 
double piston valves d d! control the entrance and the exit of 


air to and from the cylinders, and are attached to the piston rods as 
shown, so that the motion of the piston in one blowing cylinder 
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operates the valves of the other cylinder. For reversing hydraulic 
engines a thirdvalve is introduced, which valve is worked by hand. 
The slide valves are each formed with two compartments, and 
they cover three ports. The centre port leads to the cylinder and 
the two outer are connected with the supply and outlet, so that 
the port by which the pressure water previously passed on its 
way to the engine becomes the outlet port, whilst the port which 
was previously the outlet becomes the inlet. For hydraulic cranes 
a second power is applied to lift smaller weights by a second ram 
fitted to work by a gland within the rram. This is not claimed 
as new, but the connexion of a valve box and pipes by which the 
attendant can apply either power without any adjustment being 
required, is a feature of the invention. (May 20, 1830). 


2059.* W: Railway Carriages: T.R. John- 
aon, Chiswick, Middlesex. (2d.)—The carriages are pro- 
vided with sheet copper corrugated heaters connected with steam 
pipes passing under the bottoms of the . Each set of 
pipes terminate with a flexible tube and coupling, so that any 
number of carriages can be er. Steam from the 
boiler passes through the pipes into the heaters, the condensed 
water being either blown off at the end of the train or returned to 
the feed water tank by return pipes; in the latter case the two 
flexible pipe ends on the last carriage would be coupled together. 


(May 20, 1880), 
2060. Machinery for H or Husking and 
&c.: E. Ed London. 
(A, F, dos Santos Marau, Oporto). (6d. 4 Figs.|—The object of the 
invention is to remove husks from coffee berries, but it is also 
applicable to mpm | rice, dy, and other in. In operation 
the material is supplied to the hopper w and the shaft a with the 
oval grinder e (Fig. 2); being set in motion the screw forces the 
coffee gradually forward between the grinder and the casing /, 











whilst the teeth 4, upon the former, remove the husks and clean 
the coffee as it passes forward, The cleaned coffee and the husks 
are discharg together through an adjustable slide, Air is 
admitted to the coffee during the operation through — 
plates in the lid of the machine, the lid being hinged and provided 
with clip fastenings. (May 20, 1880). 


2061* Apparatus for Indicating the Hi t and 
Condition of Beer in Casks, &c.: W. J. t, 
Birmingham. A. me the upper side of an ordinary tap isa 
small gauge tap which has a tapering nozzle. A glass tube having 
the interior of its lower end lined with cork or other material is 
fitted upon the nozzle of the gauge cock, so that when desired 
the colour and clearness of the beer can be seen and also the height 
to which the cask is filled. (May 20, 1880). 


2062." Syphons: T. J. Finch, London. f2d.J—(1) 
To the long leg of an ordinary syphon is connected a filling pipe 
at a little below the level of the short leg. This filling pipe is bent 
to form a loop below the level of its connexion, and is carried u; 
to a sufficient height that a funnel may be used for charging. 
cock or valve may be fitted to the Jong leg, below the charging 
pipe. (2) A syphon may be fluted with a ball valve at the end of 
short leg, the long leg having a valve or cock and a cap at the top 
of bend for charging. (May 21, 1880). 


2063. Indicators of 5S 
Haddan, London. (¢. 4. 





team Engines: H. J. 
Crosby, Massachusetts, U,S.A.) 





“TT: 


(6d. 1 Fig.J}—Is an addition to Specification 4045 of 1879, and 
consists in making the indicator piston rod tubular with its lower 





end into the cylinder and in providing it at its end, 
pny fe mm with a ition or to prevent steam 
en! said stop is usually 


tu 
nary one without EE ee 00 Ee ae tes oe 
the steam within teat m ts the grease in the stuffing Dex on 
moves with very little friction, The upper cavity may contain 
lubricant that can slowly ooze out a the fine holes imme- 
diately above the stop. (May 21, 1880), 

and Water: J. Wright, 
dtatardshive. (6d. , Fil —Toa feed-water heater 

is fitted mn wales semaee 80 rise when the 


steam pressure in the tubes exceeds a deverm amount, and to 
remain on its seat when there is a vacuum in the tubes, so that the 


the valve attached by a lever to the 
weighted lever, the weight of which may be 


OF 


a 
at either side 


y as, 















































of the fulcrum for the proper adjustment of the valve. If the 
supply of exhaust steam is insufficient, “live” steam may be 
admitted through any suitable reducing valve, but preferab| 

through one described in Specification 4622 of 1880, and illustra 

at the right of the figure m is an inverted vessel, similar to an 
ordinary gas holder, and immersed at its lower extremity in liquid. 
The steam entering the vessel by the pipe o raises it, and at the 
same time moves the weighted lever r, which controls the steam 
inlet valve wu. (May 21, 1880). 

2066. Manufacture of Paper pytet W. R. Lake, 
London. (C. Dengg and Co., Vienna.) (6d. 8.J—Kelates to 
the use of the dung of animals which feed on vegetable matter, 
such as the “solidungulates,” for the manufacture of paper pulp, 
various fertilising matters being formed as bye products. (1) The 
dung is first pressed to extract the liquid portion, which is after 
wards treated to separate the salts, the albuminoid, and azotic 
matters, It is then washed, and afterwards put to drain, The 





=a 














solid mass is then treated in a boiler with some alkali, such as 
caustic lye, for the purpose of removing the silex, When caustic 
lye is employed every 100 of the solid mass is mixed with 
450 — of lye of a a gravity from 1.0069 to 1.0211, the 
whole being boiled for about four hours under a steam pressure of 
about 4 to 5 atmospheres. The product thus obtained is then 
washed until the water runs off clear and free from chemical 
agents, when it is ready for use. For the manufacture of paste- 
board or poses paper the boiling ration may be omitted. 
(2) After the pressing and washing, as bed above, the liquid 
portion is treated in an eva; ting apparatus, shown at Figs. 1 
and 2, in which é is the vesse containing the liquid, / the flregrate, 
and h the fire tubes, and is there reduced to a ppy state or toa 
wp which is mixed with suitable substances to form manure. 
6 solid portion is treated ,with fluor-hydric acid in a crude cén- 
dition in a) tus shown at Fig, 3, in order to extract the silex. 
The fluor-hydric acid is generated in vessel a, and into 
= 6. The dungis blown from the hopper c through ploe 6 by the 
lower d, and passes mixed with air into the reservoir e, in 
rods f are placed to form obstacles. When the provess is com- 
pleted the solid mass is removed through the ope’ , the silicic 
acid formed passing off through / in a gaseous state, 6 cellulose 
left behind is ready for use. (May 21, 1880), 


2067. Manufacture of Fire ters, Fuel, &c.: 
. London. (8d. 29 Figs.|—The firelighters are so 
Oe ae, ee ea 
. Upon some © firelighte: 
quantity le Cemnpeption, tod te conbieotion th it 
acclignt with resinous or fatty su! 


position are rom sawdust, spent ian, com- 
pressed tar, and other substances ground 
and moulded into convenient which may be with 
tufts or wicks to facilitate their ignition. rd hter made 
expressly for lighting the is e from coal 
dust to which 15 per cent. of pitch or been added, The 
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are chemically by steeping them alternately in sulphuric 
and nitric acid, and in a solution of chlorate of potash. After the 
wicks are dried, a preparation of phosphorus is added to render 
































Fig. 1 shows a firelighter as folded together, and 


them fit for use. 
a' a! being the igniting material. 


Fig. 2 as it appears whem opened, 
(May 21, 1880). 


068.* Production of Pictures by the Agency 
of Light: F. H. Warlich, London. [2¢.}—According to 
this invention it is stated, more speedy and accurate productions of 
enlarged ae pry whether in pigment or otherwise, can be 
obtained Le means of the improved apparatus which is used with 
compressed air and artificial light, and by preparing more sensitive 
absorbents of the image than hitherto used. The following is 
mainly the process. The electric or other light is placed in a com- 
rtment by itself, and through one or more apertures the rays of 
ight travel and are projected into, and taken up and condensed in 
condensers which may be of solid glass, or made hollow and filled 
with water, By means of pipes cold air is constantly passed over 
and round the condensers for the purpose of keeping them cool. 
Ata proper distance from the condensers are placed the pictures 
to be enlarged, and at a greater distance, in the same lines, lenses 
are placed parallel and concentric with the condensers. The rays 
thus pass through the picture, according to the several densities of 
its different parts, and are then taken up by the lenses, so that an 
image of the picture is projected at a proper focus. Vignettes of 
any shape can be obtained by intercepting the light between the 
lenses and sensitive surface, and causing it to pass through oval or 
round openings. (May 21, 1880), 


Machine for the Manufacture of 
Metallic Rods and 8 Clifford, Birm 
(2d.)}—The machinery consists essentially of a pair of rolls provided 
with semi-cylindrical grooves of progressively decreasing size. 
The rolls are not driven but turn freely in their bearings. The rod 
is — through the series of grooves beginning with the one 
of largest diameter and from that to the next smallest one, and so 
on, until the required diameter is produced, By this means the 
ordinary draw-plate is dispensed with, the rolls acting virtually 
asa draw-plate, the drawing hole of which travels with the rod 
under manufacture. (May 21, 1880). 

ag A ene for Polishing Surfaces, and 
for and Pointing Card Teeth: J. C. 
Ramsden, Hampsthwaite, Yorkshire. [(¢. 2 /igs.j— 
The object of the mvention is to construct rollers with cutting 
surfaces so interposed with metal cutting or frictional surfaces 
and emery powder, that the card teeth are operated upon on three 
sides of their circumference, and brought toa taper point, The 
rollers are formed on their peripheries with a series of helical 
coils of wire which interlace into each other ; these coils are similar 














spiral springs, and aro preferably made about a } in. in diameter 
of about 22 gauge wire, The coils are made alternately right and 
left banded. and are held in position by holding pins. Some of the 
coils are made rather larger than the others, so that they project 
farther from the centre of the roller. The intermediate coils are 
filled with a composition of cement and emery or other material. 
The roller can be used per se, or revolve in a trough containing 
grinding material. (May 21, 1880). 


2072. Disinfecting Van Mohair, &c.: J. C. 
Ramsden, Hampsthwaite, Yorkshire. [6¢. 1 Fig.) 
— Bales of van mohair, wool, or of other fibrous substances enclo:- 
ing poisonous matters are placed in an air-tight vessel, and, a 
vacuum being created in it, disinfectant gases or liquids, such as 
Condy's fluid, &c., or superheated steam, is injected into the bales. 
A suitable apparatus for the purpose is shown in the illustration, 
where A A are two bales of wool or hair in air-tight chambers B B 
which should be large enough to allow of the swelling of the bales 














under the action of the vacuum, The air is ¢xhausted by any suit- 
able apparatus through pipe 0, and the disinfectant is introduced 
from en elevated cistern through pipe D. In the right-hand vessel 
is shown a perforated tube, which is sometimes used to penetrate 
the ba'e and bring the disinfectant more readily to its centre, the 
disinfectant being introduced either from a cistern placed above or 
by means of a force pump or blower shown at F. (May 21, 1880). 


2074. Razors: W. Lloyd Wise, London. (Durand, 
Bossin, and Brard, Paris). (6d. 21 Figs.)—The illustration shows one 
form of the improved razor; A is the body, to the left and right of 
which the blade B and handle ¢ respectively open out. The handle 
¢ is jointed to the body, in which there isa slit to receive a comb or 
other article; d is an adjustable roller plate held by screws to the 
body A; the extensions aa! hold the axis } on which the rollers 
¢¢ revolve, and serve to prevent the razor from cutting the face 
of the user, A spring / serves as back to the body A, and covers 
the back of the blade; at the side opposite the blade joint it termi- 
nates ina clip which keeps the blade in its place. The head of 








the blade when in position for use engages between this clip and the 
back of the body A. (May 21, 1880). 


us for Chocolate Creams, 
&c.: W. London. (J. B. Gauvin and L. Brulin, Paris.) 
(8d. 6 Figs.}—It hashitherto been usual in making these sweets to 
dip each article separately. This im relates to an apparatus 
whereby a large number may be at once.,~ This consists of 
a filling frame and a dipping frame, the former capable of being 
fitted upon the latter for the purpose of —_—> r with the 
creams or other sweetmeats to be coated and of ted 
when the dipper is being used, The filler consists of a piste with 
cavities in it, closed at the bottom by a sli plate with holes in 
it, which can be made to coincide with the said cavities in order to 


Fig.1. 
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allow the creams or other substances placed therein to fall through 
allat once into their respective holders in the dipping frame 
below. The said dipping frame is provided with a number of wire 
claws or holders corresponding in position to the cavities in the 
filler, and in these holders the creams are held while being dipped, 
the holders being provided with mechanism whereby the creams, 
after being coated, may be discharged altogether upon a sheet of 
paper. Fig. 2 shows the filling frameand Fig. 1 the dipping frame; 
cc are the receptacles, j is the sliding plate with the handle i, rare 
the claws, which can be opened by the lever n to allow the creams 
to fall out after they have been dipped andshaken. (May 21, 1880). 


of Phosphorites, tes, 


&c.,in the Preparation 

Phosphoric Acid: B. W. Gerland, Accrington. (i. 
Albert, Biebrich-on-the-Rhine), (4d.)—In the preparation of a solu- 
tion of phosphoric acid ground insoluble phosphate of lime is 
mixed with water, or with the wash water of residues of former 
operations, and an acid (such as sulphuric acid) is added to 
liberate the phosphoric acid. The mixture is ground between stones, 
and afterwards filtered. The solution is a solution of phosphoric 
acid. To prepare commercial superphosphate, the ground insoluble 
phosphate is mixed with dilute acid and again ground. If a super- 
phosphate “of high degree” is desired, a concentrated solution of 
phosphoric acid is mixed with the insoluble phosphate, and the 
mixture ground. (May 22, 1880). 

2111. Screw Propeller: W.H. Daniels, London. 
(2d.]—The invention consists in constructing a screw propeller 
with blades arranged in couples, closed at their outer extremity 
for the purpose of driving the water in a direct or nearly direct 


line with the axis of revolution of the propeller. (May 24, 1880), 
2115. Manufacture of Fermented Beverages: G. 
O’Brien, London. [(4¢.)—This consists in manufacturing the 


fermentec beverages from cereals by effecting the transformation 
of their constituents into gums and saccharine matter. The cereals 
are heated and torrified, before crushing or pulverisation, until 
their starchy and glutinous properties are wholly or partia ly con- 
verted into gums and saccharine matter. In heating beyond 
212 deg. Fahr. to within 279 deg. Fahr., the cereals are rendered 
anhydrous, but at the same time they become hardened and 
“steely.” The necessary conditions of solubility occur after heat- 
ing from 290 deg. Fahr., the culminating point being about 390 deg. 
Fahr. (May 24, 1880). 


2131. Filtering Apooretes: G. H. Moore, Norwich, 
Connecticut, US. (6d. 4 Figs.)—As will be seen from the 
illustration the walls of the filtering cylinder e are perforated, the 
inner surface being coated with the strainer A of fine wire cloth or 
similar material. The loose filtering material is contained in the 
chamber formed between the “compressor” é and the conical 
“compressor” j, both capable of being moved in opposite directions 
in cylinder e by means of handwheel a' and the intermediate gear- 





ing; and the fluid is filtered by passing from the outside of the 
filtering cylinder into the inside of the conical compressor, whence 
it is led through perforations in the upper compressor into the 
chamber p. The unfiltered fluid enters the filter through pipes s 
leading into the anvular chamber ¢, from which it is distributed by 
pipes uw with outlets v so directed as to give the current a rotary 
motion, whereby an agitation of the water is maintained which 
retards the clogging of the filtering material; c' is an indicating 
rod to show the degree of compactness of the filtering material. 
(May 25, 1880). 


2173. Ap tus for Regulating Supply. of 
Steam to Steam nes: F. W. Durham, New 
Barnet, Herts. [6¢d. 2 Figs.)—The apparatus consists of a 


wheel with vanes mounted on a spindle, and placed within a 
casing containing liquid. The casing is caused to revolve by the 
engine, and tends to carry round with it the liquid which it contains, 
thereby causing a ;ressure to be exerted on the vanes of the 
wheel within it, which turn the wheel round in opposition to a 
spring. The spring is adjustable, and constantly tends to force 
down a valve rod, which is conn to the vane wheel spindle by 
a rack and pinion. The valve rod operates the slide valve of a 





subsidiary cylinder, which is su 
pressure, - actuates the 




















falls too low, the the p of the vanes, and 
raises the valve. A is the revolving casing driven by pulley C, D 
the vane wheel, M the spring, Gthe rack, H the subsidiary cylinder. 
(May 28, 1880). » 

2274, Injectors: C. M. Som’ 
Germans. (C. L, Strube, Buckau), 
feature of this invention consists in the 
able steam nozzle by means of which a regula: 
and the admission and shut-off of steam is preduced through one 
and the same spindle, or by the nozzle separated frem the 
as shown in Fig. 2. Water is admitted at B, steam — ia the. 
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are arranged in such a manner that a separate valve for shutting 
off steam is not necessary. The same spindle C regulating the 
admission of water serves simult ly for the opening and 
shutting of the steam nozzle D, and of the sucking nozzle E. In 
Fig. 2 the water and steam are shut off simultaneously, so that an 
adjusting cock for water, and a valve for shutting off steam is not 
required. In other respects the injectors are made as at present. 
(May 28, 1880). 

2211. Effecting Thermo-Dynamic Action in 
Steam Engines: J. Imray, London. (/. A. 7. de Beau- 
regard, Paris). (6d. 3 Figs.|—The object is to reduce the loss 
occasioned in steam engines by the escape of the latent heat of the 
steam, this effect being attained by employing the exhaust steam 
compressed by steam jets over and over again in the cylinder. For 
this = there are interposed between the ler the 
cylinder two vessels, one of them a kind of surface condenser, into 

















which the steam is discharged from the cylinder, a portion of it 
being condensed and the rest reduced in pressure. From this 
vessel the steam is drawn by @ suitable steam jet and compressed 
in a second or “ recipient” versel to a pressure between the exhaust 
and the boiler pressure. A second jet draws the steam from the 
“recipient” vessel, and delivers it into the main steam pipe. For 
compound engines the exhaust from the high-pressure cylinder is 
delivered by a steam ijet into the slide jacket of the low-pressure 
cylinder. The vapour from the water eyes in the surface 
condenser may with advantage be led to} the boiler fire. Fig. 1 
gives a general view of the working of different parta, F being the 
surface condenser and E the “recipient” vessel. Fig. 3 shows two 
steam jets H and H, combined, A and! A, being check valves. 


(May 31, 1880). 
2349. Lubricating us: J.A. and J. Hop- 
Huddersfield. [ 2 Figs.}—The lubricant is con- 
tained in the vessel a, which terminates in a screw neck a", An orifice 
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extends through the neck, and has a valve 6, which seats itself by 
pressure from the cylinder or by the spring. At each stroke of 
the piston of the engine the vacuum in the cylinder will cause the 
valve } to be drawn from its seat and the lubricant will flow in. 


A valve rodor pin d, which partially closes the orifice, regulates 
the quantity of lubricating matter to be admitted to the cylinder. 
(June 10, 1880), 


2586. Binocular Glasses and Spectacles: J. P. 
Michaels, Paris. [4d. 6 Pige)—is to remedy the defects of 
eye-glasses, such as teadi ispl t, &c., by adapting 
to the frames appliances of peculiar construction which abut 
against and extend from the arch of the eyebrow to the nose. 


' " 
These appliances consist of two branches fixed to the frame of 
the glasses or to the spring, and whick are caused by the upward 
pressure of the spring to seek a place of rest under the eyebrow 
a The branches are marked E E in the illustration. (June 25, 


880), 


3785. Carburetting Gas and Air: W.M. Jackson, 
Providence, Rhode Isiand, U.S.A. [6d. 4 Figs.)}—Has 
reference to an improvement in the method and machines for 
enriching gas or air by charging the same with volatile hydro- 
carbon. The hydrocarbon is delivered from the reservoir to the 
carburetting chamber through a floating valve, and spreads over 
the floor of the carburetter in a thin film, which raises the floating 
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valve, and stops the flow until the evaporation caused by the 
current of gas or air has absorbed the film and lowered the valve. 
In the il ustration, A is the carburetting vessel, a the gas inlet, 
a\ the gas outlet; Bis the reservoir for the liquid hydrocarbon, 
and C the charging vessel. The carburetter consists of a shallow 
box, the lid of which is provided with deflecting plates d dto cause 
the gas to take a circuitous passage over the hydrucarbon on the 
floor; Ais a tube in which is the valve 7, which opens and closes 
the communication between the carburetter and the reservoir. 
The valve i is secured to the ring & made of cork to float on the 
liquid. The tube m is to equalise the pressure in the two vessels 
should there be a sudden variation in the pressure of the gas sup- 
(September 18, 188v). 


3835. Spring Scales: C. C. Parker and S&S. B 
Parker, Brooklyn, New York, U.S.A. [4¢. 2 Figs,J)— 
The casing A consists of a helical coil of wire, the rings of which 
are secured together by solder. The ‘bail’ Bis p'votted to the 
index bar 6, and is so shaped that when the balance is not in use 
it will close around the casing A in such a way as to protect the 
point of hook ¢ from injury. To the casing is secured a guide 


plied from the mains. 





plate g contain'ng @ slide with graduations and numbers corre- 
sponding with those on bar }, and ending in a pointeri. The 
weight of the “ bail’! or other vessel being indicated by moving the 
slide to the extreme/mark on bar 6, the articies to be weighed are 
placed in the vesseljand the difference in the readings on the bar 


and slide give theirhweight. (: eptember 22, 1880). 
3881. Drying Coffee, Grain, &c.: 4. M. Clark, 
London. (Sir A Scholfield. Guatemala, C. A.) [4d. 1 Fig.)—1s 


for evaporating thejmoisture from various materials by heated air 
The apparatus consjsts of a drying chamber, preferably constructed 
of sheet metal, fittel with a bottom of perforated material and a 
closed top of conical form from which rises an escape flue. The 
top is fitted with manholes through which the chamber is filled. 
Beneath the perforated bottom is a steam coil connected with a 
suitable generator, and in the escape flue is fixed an aspirator that 
is also connected with the steam generator. Steam being admitted 
to the coil and to the aspirator the air is drawn upwards through 
the coil, by which it is heated and passes through the material and 
out by the flue, thereby extracting and carrying off the moisture 





.| Stud. Inst. C.E., Liskeard ; 


| 





from the material. 


The illustration shows the arrangement of 
the parts. 


(September 24, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








THE INSTITUTION OF CIVIL ENGINEERS. 
At the meeting on Tuesday, December 7th, Mr. W. H. 
Barlow, F.R.S., President, in the chair, it was announced 
that the Council had recently transferred Henry Tomlison 
to the class of members ; and had admitted Charles Arthur 
Albert Barnes, William Henry Bird, Harry Freestone 
Bull, Frank Plant Cook, Robert Douglass, Walter Morris 
Eyre, Sackville Fisher, Leonard Gill, Francis Thomas 
Hammett, John Hampton MHearsey, Albert James 
Knowles, Philip Vincent Lander, Herbert Henry Law, 
Albert Willi mne Lewis, Griffith ay oP my Arthur 
Monckton, William Oxtoly, John Falkner Paddon, Edmund 
Holme Pattinson, William Percy Prentice, Dashw 
Poyntz Ricketts, Robert Robertson, William Hayward 
Rushton, Fredric Joseph Scott, Augustus John Simpson, 
Thomas Stewart, William Lumisden Strange, Alexander 
Pelham Trotter, and Henry Tyndall Wakefield, as students. 
The first monthly ballot of the session resulted in the 
election of twelve members, viz.: Stanley De Vere Hast- 
ings Alexander, P.W.D., New Zealand; Louis Frederic 
Gustave Bouscaren, Chief Engineer of the Cincinnati 
Southern Railway, U.S.: William Wood Culcheth, late 
P.W.D., India; William Joseph Fahie, P.W.D., India; 
George Foot, Chief Engineer of the Mexican Railway ; 
Holt Samuel Hallett, P.W.D., India; Arthur Luke, 
Charing Cross ; Antonio Gomes de Mattos, Rio de Janeiro ; 
Wilmot James Rose, Cape Government Railways ; Norman 
Selfe, Sydney, N.S.W.; David Lees Simpson, Consulting 


A 
Robert Philip Atkinson, Stud. Inst. C.E., P.W.D., India ; 
Thomas James Bailey, Government Engineer, Prince 
Edward Island ; Edward Skelton Bellasis, Stud. Inet. C.E., 
P.W.D., India; William Benjamin George Bennett, 
Borough Engineer, Southampton; Edward Peto Betts, 
M.A., Bickley ; John Boyland, Auckland, N.Z.; Joseph 
John Browne, Gravesend; Charles Campbell, Auckland, 
N.Z. ; James Husband Carvosso, Brentford ; John Edward 
Catton, Stud. Inst. C.E., P.W.D., India; William Colling- 
wood, East Indian Railway, Jumalpore ; John Henry Cox, 
Borough Surveyor of Bradford, Yorks ; Samuel Fitzhugh 
Cox, P.W.D., India; Jamsetjee Nesserwanjee D ey 
Bombay ; James Eldridge, Jun., Gas Works, Oxford; 
Robert Ellis, Edinburgh; William Ferguson, Assistant 
Professor of Civil Engineering, Trinity College, Dublin ; 
Sidney Birdwood Fox, Bayswater; Sidney Gompertz 
Gamble, Borough Surveyor of Grantham ; George Gooch, 
Stud. Inst. C.E., Westminster; John Edward Hargrove, 
Westminster ; Robert Harvey, Iquique, Peru ; John 
Baillie Henderson, Brisbane, Queensland ; omas 
Edward Ivens, Derah Ghazi Khan, India ; Edward 
Wilthew Jackson, General Manager of the Mexican Rail- 
way ; Neil Kennedy, Rio Tinto, Spain ; John Charles Lang, 
ctavius Langtree, Mel- 
bourne ; James Ormsb: Lawéder, P.W.D., India ; Charles 
Coxhead Lindsay, G w; dames Edward Lingard 
Derby ; Henry Luckstedt, P.W.D., India; H yon, 
late P.W.D., India; Thomas Melbourne arlaine, 
Ex-Eng-, Nizam’s P.W.D.; Alexander Maclachlan, Stud. 
Inst. C.£., Edinburgh ; George Valentine Martyn, 
P.W.D., India; Edward James Moore, P.W.D., India ; 
George Edward Moor, P.W.D., India; George Moyle, 
late Stud. Inst. C.E., P.W.D., India; Robert Charles 
Frederick Ogilvie, Bombay, Baroda, and Central India 
Railway, Bombay ; Charles Reginald Parkes, Stud. Inst. 
C.E., Millwall; Septimus Penny, Stud. Inst. C.E., Engi- 
neer of the Southend Gas Works; Henry Handley Prid- 
ham Powles, Ipswich ; Edward Robins, Stud. Inst. C.E., 
P.W.D., Ceylon; Hugh Cecil Robinson, Stud. Inst. 
E.E., Westminster ; Mackay John Scobie, Stud. Inst C.E., 
P.W.D., India; Henry Augustus Severn, Chief Engineer 
of the Indian Gold Mines pee aoe Luke a ‘outa, 
Stud. Inst. C.E., Constantinople; Henry Selby Hele Shaw, 
Stud. Inst. C.E., Bristol; Arthur Stannard, Coleford ; 
John Stansfield-Broun, <5 ; Robert ay? Frederick 
Stuart, Stud. Inst. C.E., P.W.D., India; John Henry 
Taylor, Town Surveyor, Buxton ; Henry George ice 5 
Westminster ; William Thomson, Cape Government Rail- 
je Benjamin Howorth Thwaite, Stud. Inst. C.E., 
Bolton ; Joseph Tysoe, Stud. Inst. C.E., Manchester ; John 
Henry Wallace, Stud. Inst. C.E., Natal Government 





Railways ; Henry Edward Worsley, Resident Engineer, 





Kapunda Water Works, South Australia; and 
Hughes Young, Stud. Inst. C.E., P.W.D., India. 
Matthey, F.R.S., F.C.S., was made an associate, 
, FOREIGN AND COLONIAL NOTES. 
merican Mechanical Industry.—The J. P. Morris 
Company’s establi en ee 
. the heaviest ee built in the United States. 
compound engine for purposes, &c., is being 
built for the Calumet and Hecla Company, Calumet, 
Michigan. Its dimensions are as follow: High-pressure 
steam —, 40 in. in diameter ; low pressure, 70in ; 
stroke, 6ft. The two flywheels are 32 ft. in diameter and 
weigh about 50 tons each. The works are also ing a 
compound pumping engine for the Ontario Mine, Utah : 
high-pressure cylinder, 384 in. ; low-pressure, 70 in.; stroke, 
10 ft.; and one 30 ft. flywheel. The Chicago Steel Works 
have recently received an order from one of the oo 
plough makers in the West for 10,000 of their patent 
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lough beams. They report business good, unabl 
Coes. pose with thelr Gullees, danonr sans prove: 
ments made by this company are a side-track and turn- 


table placed in their yards tly facilitating the ship- 

mend und chengs of aeeld.” we ee 
Brisbane Swing Bridge.—Brisbane, Queensland, has its 

white elephant, the Victoria swing brid, , an iron structure 


which 8 the river and connects the city with a strag- 
g known as South Brisbane. Ipswich is a town 
at head of the navigable part of the river, about 


25 miles west of Brisbane ; its population is about $000, less 
than one-third of the —_ in Brisbane. The Ipswi 
folk, however, thought that their town ought to be the 
capital, and when Brisbane for an iron bridge 
over the river, Ipswich regarded it as a ruse to get a barrier 
across which would intercept the shippi ing up to I 
wich, The fact is, the river is so shallow above the bri 
that only small craft drawing but little water can ascend 
Ipswich, and to deepen the rocky bed of the river for 
25 miles would be an undertaking second only in de 
to the Suez Canal. But Ipswich remained implacable, and 
2° gene = was es at an ge cost. 
e Marquis of Normanby form opened the bridge on 
June, 1874, and the “ swing” wy He opened once since 
to see if it was in working order.’ Ipswich was pacified, but 
the inhabitants of Brisbane have to pay the interest on 
120,0001., the cost of the bridge. Some 1190 tons of cast 
and 911 tons of wrought iron were used in constructing the 
Victoria bridge, which was manufactured and erected by 
Messrs. Peto, Brassey, and Betts, of Birkenhead, from the 
designs of Messrs. Robinson and I’Anson, of Darlington. 
The distance between abutments is 1013 ft., and the entire 
length of the bridge is 1080ft. There are 13 viz., 
a double armed s span of 170 ft., nine spans of 82 ft., 
and two spans of 52 ft. 6in. columns of cast-iron 
y ome form the piers, on which rest lattice girders 9 ft. 
eep. The roadway between the girders is 30 ft. clear, and 


Engineer to the Otago Harbour Board, N.Z.; and Francis | a foot 6 ft. wide. rted til » is carried 
Jobn Weighell, Brighton : of 61 associate members, viz. : along cach side of the briige level with the rondway. The 
Percy Leo dison, Stud. Inst. C.E., M rt ; | bridge was comm in 1863, and was not completed until 


eleven years later. 


Rolling Stock on American Lines.—The Denver and 
Rio Grande Railroad Company has concluded a contract 
for 32 locomotives, to meet the growing demand for trans- 

rtation, and also to stock extensions. This order makes 

24 locomotives which have been bought for the road since 
the 1st of November of last year, $2 of which have been 
delivered. The Louisville and Nashville Railroad Company 
will receive within the next 30 days, 700 new box cars and 
six new M engines from the shops of the Rogers Loco- 
motive Works. This will, ina measure, enable the company 
to facilitate the prompt movement of freight. 


Syria.—The Porte has at last granted a concession to a 
company for building a railway through Syria to India. 
The concessionnaires are English capitalists. Sir A.H. 
Sages formerly British am or at Constantinople, 
andthe Marquis of Salisbury, are the chief promoters of 
this great scheme. 


Oregon Railway and Navigation Company. — This 
company continue to make substantial improvements at 
the Dalles. They have under construction a new boiler 
wy and a machine shop. An order has just been received 
at the shops for the construction of 220 cars, to be of the 
latest approved model in iron and wood. Only Washington 
Territory and Oregon timber, consisting of fir, maple, oak, 
ash, and white c , will be used. 

The Straits of Belle Isle.—A proposal has again been 
made in Canada and Newfoundland to onions break- 
water across the Straits of Belle Isle, and sv join New- 
foundland to the main land. The main object of the 
scheme is said to be to cut off the stream of cold water 
from the Arctic Regions, which flows along the coast of 
Labrador and passes through the Straits of le Isle into 


the Gulf of St. Lawrence, carrying with it numbers of ice-' 


bergs. One object is to raise the temperature; but, 
perhaps, the scheme will only be practically considered as 
offering a direct means of communication between New- 
foundland and Canada. A breakwater of 25 ft. in breadth 
and 10 ft. above high-water mark would cost 6,000,0001., 
the distance being 12 miles. 


Canadian Railways.—Articles of incorporation have 
been applied for at Ottawa, for a company to be known as 
the Ottawa and Western Railroad Company. The object 
is to secure a through line between Mon and Chicago 
independent of the Grand Trunk. This is to be done by 
utilising the North Shore Railway from Montreal to 
Ottawa, building a line to Toronto, and there making a con- 
nexion with the Credit Valley and the Great Western 
Railways. The Ontario and Pacific Junction Railway 
Company will apply next session for an Act authorising it 
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to extend its line from Nipissing to a point on the Ottawa 
River south of Lake Temiscarningus. 


An Early New York Railroad.—It is less than fifty years 
since the first railroad was built in the State of New York. 
On the 29th day of July, 1830, ground was broken for 
the construction of a line by the Mobawk and Hudson 
Railroad Company, which had been incorporated by an 
Act ofthe Legislature, on the 17th day of April, 1826. 
About the 20th of July, 1831, 12} miles of the road had 
been completed, and on the 27th of the same month a loco- 
motive, the De Witt Clinton, was placed upon the track. 
It was built by the West Point Foundry. Another 
locomotive bad ordered from Stephenson, which 
was placed upon the road on the 17th of September. A 
trial of the Arst locomotive was not successful. It was 
found defective in the capacity of the boiler, and portions 
had to be returned to the foundry for improvement. The 
road was formally opened peognes excursion over the 
line on the 24th of September, 1831. Just as the com- 

was about to start, the feed-pipe of the English 
Coonetive broke, and horses were substituted em. 
The train consisted of two cars. The three cars 
composing the other train were drawn by the De Witt 
Clinton. The locomotive made the return trip with all 
five cars in thirty-five minuter. The completion of the 
road was accomplished in the spring of 1832, the cars first 
used being bodies placed upon trucks and supported by 
thorough braces, in the manner of stages. The termini at 
Albany and Sc were incli planes worked by 
stationary engines, and the cars were drawn up by means 
of a large rope, and balanced by a car loaded with stone 
descending the opposite track. The line is now « part of 
the New York Central and Hudson River Railroad. 


Belgian Steel Rails.—The Angleur Steel Works Com- 
pan ~ secured a contract for the delivery of 22,000 tons 
of steel rails for a line in Senegal. Th» company has orders 
on hand which will occupy it for more than a year. 

Prussian tauren tenes had, last year, 277 
works producing wrought iron, and giving occupation to 
40,070 workmen. a the year 140 out of 189 refining 
furnaces, 1348 ont of 1 stationary furnaces, 9 out of 14 
rotary puddling furnaces, 683 out of 1019 welding . 
357 out of 433 reheating furnaces, 7 out of 1) cement steel 
furnaces, and 237 out of 254 miscellaneous furnaces were 
in operation. The works worked 1,213,166 tons of German 
forge pig phy of foreign forge pig, 100,028 tons of 
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permanent way, 265,082 tons of merchant bar, 104,084 tons 
of refined bar, 53,893 tons of ordinary building shapes, 
60,550 tons of bridge and ship sh , 25,715 tons of 
forgings, 1088 tons of parts of machinery, 77,346 tons 
of plates and boiler iron, 42,334 tons of sheet iron, 42,256 
tons of finest sheets, 8273 tons of tin plates, 178,430 tons 
of wire, 4092 tons of tubing, and 43,236 tons of other 
miscellaneous articles. 








Lxreps CIvIL AND MECHANICAT, ENGINEERS’ SOCIETY. 
—The opening meeting was held on the 17th inst. at the 
Yorkshire College, Leeds, when Mr. Charnock, one of the 
vice-presidents (in the unavoidable absence of the Presi- 
dent) delivered the inaugural address. Mr. Charnock, in 
the course of his address, said he would not attempt a 
review of engineering, as that had been done over and over 
again by more able men than himself, but he would devote 
his remarks particularly to the future work of the Society. 
He then went on to answer some of the numerous objections 
that had been raised inst the Society, and concluded by 
urging upon the members the necessity of all combining 
their energies and making it what it deserved to be, a 
success, and thus supply a long felt want in Leeds. On 
the motion of Mr. metriadi, seconded by Mr. F. W. 
Armitage, a vote of thanks was accorded to Mr. Charnock 
for his address ; Professor Armstrong, M.A., C.E., of the 
, me gs College, was unanimously elected an honorary 
member. 





THE Mgreoro.oaicaL Soctety.—The usual monthl 
meeting of this Society was held on Wednesday, the 15t 
inst., at the Institution of Civil Engineers, Mr. G. 
Symons, F.R.8., President, in the chair; F. Coventry, 
J. W. Moore, M.D., W. T. Panlin, J. Porter, and Captain 
W. C. Smith were ballotted for and elected Fellows. The 
f ing papers were read: 1. ‘‘ Report on the Pheno- 
logical Observation for the Year 1880,”’ by the Rev. T. A. 
Preston, M.A., F.M.S. Agriculturally speaking, the year 
may be considered as disappointing. In June, the weather 
was such as has rarely been experienced for farm opera- 
tions. The severe cold of the winter broke up and mellowed 
the soil, and the dry open weather enabled farmers to clean 
their land from the excessive growth of weeds caused by 
the damp of the year before. dry May was not favour- 
able for the bays which suffered severely in some places, but 

i with far more real nourishment in it t would 
be obtained from a rank growth, would have been secured 
had it not been for the terrible floods of July in the 
midland counties, which not ouly seriously injured the 
crop, so that it was frequently not worth the trouble of 


J.| by them. ‘“ Wasps” 


low-lying districts. The corn again, which was looking 
md ge till July, suffered mnch during that damp 
period, and had it not been for the subsequent fine weather 
would have been ruined. But the utfavourable season of 
1879 produced very serious effects on, vegetation, especially 
on trees and shrubs, and their produce. The young wood 
of the trees was not ripened, and as @ natural consequence 
the severe winter killed an enormous quantity of some 
kinds, and tly injured others.| ‘‘ Laurustinus’” was 
nerally killed to the ground, and| in some districts the 
estruction of other shrubs was severely felt. The ever- 
ns in many cases lost large quantities of their leaves ; 
ollies ay are mentioned by several observers, and 
privet hedges were sometimes quite leafless. With respect to 
fruit trees, apples and pears in some localities (but not all) 
were hardly able to put forth any bloom, and the crops 
were consequently extremely poor. Wall-fruit was also a 
general failure, but this was partially owing to severe 
weather when the trees were in bloom, for in some instances 
the show of bloom was splendid. berries and currants 
SS enormous crops, and strawberries were very fine, 
ut they lasted an unusually short time. Seeds generall 
ripened with difficulty ; much of the corn could not beground, 
and a great deal was mixed up with roughly ground Indian 
corn, and flavoured to induce the cattle to eat it. The crop 
of ordinary garden seeds was also far below its usual quality, 
and some of the favourite garden flowers were consequently 
very poor. Among the special features of the year may be 
mentioned the great quantity of ce insects. ‘* Aphis’’ 
was in astonishing numbers in the early part of the year. 
The apple shoots before the leaves capantied, were in almost 
every case covered with this ‘‘ green fly,”” and amo 
wild plants the mealy guelder-rose was especially attack 
again have been in extraordinary 
numbers, and dreadful accounts of them have been sent to 
the various entomological periodicals ; their numbers appear 
to have exceeded all previous experience. The larve of the 
ooseberry moth and of the gooseberry sow-fly have also 
m extremely destructive; and finally, as an undoubted 
result of the wet season of 1879, the ze of the crane-fly 
have been a perfect plague in some ities, and sheep 
ticks in others. The scarcity of — birds has been 
universally noticed, some no doubt perished from the cold, 
but vast numbers had migrated. The enormous numbers 
of larks which hastened to the eastern countries on the 
outbreak of cold weather was astonishing. 2. ‘On the 
Variations of Relative Humidity and Thermometric Dry- 
ness of the Air, with Changes of Barometric Pressure at 


the Kew Observatory,”’ by G. M. Whi B.Sc., F.R.A.S., 
F.M.S. 3. ‘On the Relative Frequency of given Heights 
of the Barometer Readings at the Kew rvatory duri 








removing off the land, but also carried it entirely away in 


the Ten Years 1870-1879,” by G. Whipple, BSc. 
F.R.A.S., F.M.S. 
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AMERICAN IRON AND STEEL WORKS. 
By A. L. Hotty and Lenox Smita. 
No. XLL—Tue ALBANY AND RENSSELAER IRON 
AND StreeL Works, Troy, New York. 


(Concluded from page 592.) 
The Merchant Steel Mill, just below the rail mill 


of the Rensselaer Works is shown in larger plan by 
Fig. 13. The main building, of brick, is 338 ft. by 
187 ft. in plan, with wingsas shown. The fast 16-in. 
three-high train C is of the most improved type, and 
is generally illustrated by Figs. 15 to 18, which will 
be further referred to. Its product at 100 revolutions 


is 35 tons per turn of ]} in. 21 ft. wire-rod billets from 





5 in. blooms, or 30 tons of 25 lb. to 351b. rails. ‘The | 
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train is driven direct by a Porter-Allen engine of 
22-in. cylinder and 3 ft. stroke, to which is attached 
a Bulkley condenser. This particular engine is 
fully illustrated by a in ENGINEERING, 
vol, xxvii., page 115. The Porter-Allen engine is 
oo adapted to high speed ; it therefore avoids 
the gearing of fast trains, and in case of small 
trains which run at above, say, 350 revolutions per 
minute, it materially reduces the difference in the 
size of the driver and the driven belt pulleys, so 
that the belts work better, and in less space. The 
engine is highly perfected in every point. The 
steam valve is perfectly balanced by an adjustable 
pressure plate, by means of which either sticking 
or leakage may be completly avoided. The valve 
gear is positive—no detached valve would close 
rapidly enough at high speed. At the same time 
the combination of the Allen link and the wrist- 
plate give such large openings at short cut-off, that 
the initial cylinder pressure nearly equals that in 
the boiler. The construction of the frame and its 
attachment to the cylinder, also the main pillow 
block and the lubricating apparatus, as shown in 
the engravings, will commend themselves to experts. 

Four coal-fired heating furnaces can deliver to 
this train. The furnaces have overhead boilers. 
On the finishing side of the train there are hot and 
cold shears, presses, punches, cutting-off lathes, 
and a 5 ft. hot saw J (Fig. 13), which is the flywheel 
of a Porter-Allen engine having a single 6-in. cy- 
linder, stroke 12 in., revolutions 450. The saw and 
engine are fed up to the work by a steam cylinder. 

The 9 in. three-high train D is supplied by two 
heating furnaces. It is belted, two to one, to an 
18in. by 30in. Porter-Allen engine. The train 
makes 160 to 450 revolutions, according to the kind 
of product. In the rear of this train there is a 
Baldwin hot-straightening machine O, The bars 
are grasped as they come from the rolls by a fixed 
vice at one end, and a movable vice at the other; 
the latter, by means of shafting, receives a series of 
jerks, which pull the bar straight. 

The 18 in. three-high train (A, Fig. 13) has three 
stands of rolls and makes 70 revolutions per minute. 
It is supplied by four coal furnaces, and produces 
25 tons per turn of merchant steel, chiefly 2 in. to 
4in. rounds. Or it rolls 5 in. billets for the 16 in. 
train, from the 7 in. blooms produced by the bloom- 
ing train. In rear of the train there are the hot- 
bed P, the hot saw, and hot shears G. The 18 in. 
sheet train B has three stands of rolls, and produces 
10 tons per turn out of one furnace; there is also 
an annealing furnace, These two trains are geared 
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to a 60 in. x 10 ft..beam condensing engine.* The 
entire mill has seven heating furnaces with over- 
head boilers, two furnaces with boilers in the rear, 
and three coal-fired boilers. 

In the yard of the rail and merchant mills there 
is alarge smith shop with two steam hammers, also 
suitable pattern and machine shops; the latter 
has, among other good tools, a lathe of 10 ft. swing, 
and a planer to take in 7 ft. square, 

The Albany Iron Works merchant mill, Fig. 1, page 
590, is shown in larger plan by Fig. 14 (see two-page 
engraving in our present issue). It is a brick buiid- 
ing 329 ft.x156 ft., with wings as shown, and 
an iron roof. The 18 in. merchant train A, and the 
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air only. Its attractive features are compactness, 
simplicity, and cheapness. ‘The regenerator is built 
of ordinary bricks, and its hot parts are easily got 
at for repairs. The fall of theair into the gas gives 
good combustion, and the oxidation of the metal 
treated should be as low as in any gas furnace, The 
apparatus is illustrated by Figs. 22 to 27. The 
entrance of the gas to the furnace is shown in 
Figs. 24 and 26. ‘The products of combustion pass 
out at the right (Fig. 25) through the five overhead 
curved flues, thence down and under the furnace to 
the chimney. The air enters at the left (Fig. 22) 
through four flues lying between the five waste gas 
flues, and passes through its overhead flues, aud 
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Belgian train B C, with their engines and Swindell 
gas furnaces ; also the axle hammer L are quite new 
and of the most improved oe. The 18 in. puddle 
train D and fifteen single puddling furnaces G G are 
of the ordinary type. The puddle train is geared 
to a 44 in.x6 ft. engine, which formerly drove 
also a 16 in. merchant train. There are a Winslow 
squeezer and a 3-ton steam hammer. The product 
is 18 tons of puddle bars and 6} tons of scrap bars 
per turn. A Swindell gas puddling furnace is on trial. 

The 18 in. merchant train (A, Fig. 14) is illus- 
trated more in detail by Figs. 15 to 21. It is of the 
Fritz type, with top and bottom screws to set, or In 
some cases to work the top and bottom rolls. The 
bolsters of the middle roll (Fig. 19) rest on ledges in 
the housings, and are held down by struts and two 
screws through the top of each housing. Tke top 
and bottom rolls are counterweighted, as shown in 
Figs. 15 and 16. The pinion housing, Figs. 19, 20, 
and 21, has an open top. The journal boxes are 
placed in the lines of strain and re gore by wedges, 
The train has three stands of rolls, and is driven 
directly at 80 to 100 revolutions by a 24 in. x 4 ft. 
Corliss horizontal engine with the Bulkley con- 
denser. The output of the train is 25 tons per tura 
on work of average size, 

The Belgian train is adapted to rolling wire rods, 
and also small merchant iron and steel. ‘There isa 
stand of 12 in. roughing rolls (C, Fig. 14), making 
from 80 revolutions on the large merchant work. to 
200 revolutions on wire rod billets They are driven 
direct by a 22in. x 3ft, Porter-Allen engine (see 
foregoing description). Behind the roughing rolls 
are eight stands, which may contain 9 in. three-high 
rolls for merchant work, or rolls increasing in size 
from 8in. to 10 in. for wire rods. ‘This train is 
bolted 2 to 1 to the engine of the 12 in. roughing 
train, and runs at 160 to 400 revolutions, according 
to kind of work. The product is 20 tons per turn 
of wire rods, or 15 tons of average merchant sizes, 
In the rear of these trains are the necessary hot and 
cold shears, saws, and straightening apparatus, also 
an angle straightening machine, 

Four Swindell regenerative gas turnaces with 8 ft. x 
10ft. beds supply the 18 in. and the Belgian trains, 
This furnace, after some five years’ trial in several 
Pittsburgh works, is coming into larger use. It 
uses gas hot from the producer, and regenerates the 





* This engine is the only remaining machine of the old 
Rensselaer puddle and rail mill, and it has a history; it 
was the engine of the steamboat Swallow, which was 
burned about thirty miles below Troy nearly forty years 
ago. The cylinder been removed. 











then down into the furnace. These parallel waste 
gas and air flues form a continuous regenerator of 
simple construction. When steel is heated the 
chimney gases are so cool that no important 
economy could result from their further utilisation. 

This mill (Fig. 14) also contains a 400 lb, steam 
helve hammer, L, of excellent type, built by Mr. 
Holloway, of the Cuyahoga Works, Cleveland, 
Ohio. It produces 60 railway axles from rolled 
blanks per 24 hours. Steel blanks are rolled to 5 in. 
to 6in. round from 7in. blooms; iron blanks are 
rolled from 10 in. piles of selected puddled stock. 
The finishing under the hammer requires two heats, 
one at each end. There are also the necessary 
furnaces, axle lathes, and end cutters, 

_ The ‘star forge,” Fig. 28, is an irregular building 
containing 13 single puddling furnaces and a scrap 
furnace ; also a 16in, puddle train and a Winslow 
squeezer driven by a 30 in. x 4 ft. condensing Corliss 
engine. The product is 16 tons of puddled bars 
and 6} tons of scrap bars per turn. A 14 in. 
merchant train geared to the same engine produces 
14 tons of fishplates or similar product per turn, 
out of two furnaces. 

The horseshoe building is 212 ft.x90ft., with 
wings. A Qin. fast train turns out 12 tons of horse- 
shoe bars per turn from two furnaces. A water 
wheel which formerly drove some old-fashioned 
trains in this mill still drives a Qin, train, which 
a ag 44 tons per turn. The horseshoe manu- 
acture, by the present (Walker) system, has been 
experimental and small, but is now perfected and 
growing. The bars are grooved in the rolls that 
produce them; they are cut, bent, and swaged in 
dies which pass in a continuous train between a pair 
of rolls. All the shoes are, therefore, uniform and 
perfect. The heels are then squeezed and thickened 
in another machine. The two benders, two sw 
and four heel-squeezers now running, turn out 2000 
kegs (100 Ib. each) per week. The spike factory is 
a two-story building 160 ft. x 52 ft, tt has, besides 
spike and rivet machines, a 200lb, Bradley power 
hammer for crowbars, and a 90 lb, hammer of the 
same make for drag-teeth, The nail factory is not 
large ; it produces excellent. steel cut nails, The 
machine shop common to the Bessemer plant and 
3 ‘cr Iron ey is a yrange 97 ft.x 

t. building, with a noes 6 upper 
story; also a 68 ft. x 45ft. wing, a part of which 
is an erecting shop (with a power crane) of the 
height of the two stories, It has a 34 in. planer, 
an 8 ft. lathe, also a complete complement of rall 
lathes and small tools, 
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Electric Light.—The Bessemer and blooming 
works and yards, and the rail mill and the adjacent 
merchant mill and their yards, are lighted by the 
Brash apparatus. At each of the two groups of 
works, there is 4 16-light machine driven by a 
10 in. x 10 in. engine. About half the lights are out 
of doors, The cost of the apparatus was about 
3600 dols. for each works. The illumination is far 
superior to that of gas, and the working cost is not 


greater. : 
Production. —Maximum. 
Tons per 
Week. 
Ingots ... on 2500 
Steel rails... a oli 1600 
Other manufactured steel ... 850 
Merchant iron oe an ese ane 775 
Pig iron (Fort Edward furnace, 13 ft.x 
55 ft. ; water power; at Fort Edward, 
New York, 42 miles, north of Troy) ... 200 
Pig iron (Hudson furnace, 13 ft. x 45 ft., 
at Hudson, New York, 30 miles, south 
of Troy) ... eee pie eco oo 270 
2500 


Men employed 





PRIVATE BILLS FOR SESSION 1881. 

ConTINUING our notice of the minor Kailway Bills, 
we find the Swindon and Cheltenham Railway 
is composed of three sections, beginning by a junc- 
tion with the Swindon and Marlborough line, near 
its junction with the Great Western ; joins the Ban- 
bury and Cheltenham at Andoversford, and the East 
Gloucestershire at Fairford, and terminates at Swin- 
don by a junction with the main line of the Great 
Western ; running powers over parts of Swindon, 
Marlborough and Andover, Banbury and Chelten- 
ham, Midland and Great Western lines ; agreements 
with the Swindon, Marlborough and Andover, Ban- 
bury and Cheltenham, and East Gloucester Com- 
panies. The Bill is to contain powers to the latter 
companies to construct and work the new lines. So 
far as two of them are concerned we should say such 
charitable intentions had better begin at home, and 
stay there until their respective systems are more 
fully developed, 

Bridgwater Railway is to commence at Edington 
by a junction with the Somerset and Dorset, pass 
through several villages, and terminate at Bridg- 
water by an independent station ; with power to run 
into Edington Station, and working arrangements 
with Somerset and Dorset, South Western, and 
Midland Companies. 

The Swanage Railway consists of two parts; 
No, 1 begins at an open point at Swanage in 
Dorset, and joins the Southampton and Dorchester 
Branch of the South Western in the parish of 
Wareham, while Railway 2 connects No. 1 with the 
existing tramway of the Swanage Pier Company at 
its western end; running powers into Wareham 
Station, agreements with South Western Company. 

The Rotherham and Bawtry Railway is divided 
into six parts: No. 1 is from Rotherham to a junc- 
tion with the Great Northern at Bawtry, No. 2 
connects No. 1 with the Great Northern at Scrooby 
Station, Railway 3 connects No. 1 with the Man- 
chester, Sheflield, and Lincoln at Rotherham, No. 4 
and 5 appear to be spurs joining it to the Rother. 
ham Branch of the Midland, while No. 6 is wholly 
in the parish of Maltby, Yorkshire, and commences 
by a junction with Railway No. |, terminating near 
Roche Abbey ; running powers over perts of Great 
Northern, Midland = Manchester, Sheffield and 
Lincoln, and working agreements with those com- 
panies. 

Daventry and Weedon Railway is to start from 
an open point at Daventry, pass through Newnham, 
Norton, and Dodford, and terminate by a junction 
with the North-Western line at Weedon Station ; 
working agreements with the North-Western Com- 


ny. 

Senter Railway is a junction from the Coleport 
Branch of the North-Wastern to Church-street, 
Broseley, where it terminates; running powers are 
applied for over so much of the North-Western as 
is situate between the point of junction therewith 
and the Madeley Market Station; working agree- 
ments with the North-Western Company. 

If coal traffic still retains the virtues which have 
been attributed to it in Private Bill Committees for 
many years past, the Birmingham, Walsall, Cannock 
Chase, and North Stafford Junction Railway ought 
to receive favourable consideration at the hands of 
those bodies, for it is designed to open up one of 
the most extensive coal areas in the kingdom which 
is at present lying fallow for want of railway 
facilities sufficient to accommodate even the existing 





traffic. The proposed railway is to be from the 
Dadley and Wolverhampton line of the Great 
Western at Birmingham, and consists of eight 
sections, which limited space precludes us from 
describing ; the route is, however, pretty clearly 
indicated by the title of the line; running powers 
are to be included over many railways, and traffic 
arrangements ‘with Great Western, Midland, and 
North Staffordshire Companies. 

City of Norwich Central Station and Railway is 
an undertaking consisting of three railways. The 
first is to commence at North Heigham by a junction 
with the Lynn and Fakenham Extension No, 2 of 
1880, and terminate near King-street in the parish 
of St. George-at-Tombland ; No. 2 commences also 
by a junction with the same authorised line and ter- 
minates by a junction with No. ] in Fakenham-road ; 
No. 3 commences in the cathedral precincts by a 
junction with No. 1 near the Horse Fair, and termi- 
nates in King-street, and all are in the county of 
the city of Norwich ; running powers to the termi- 
nation of the Lynn and Fakenham Railway at 
Norwich, and working arrangements with that 
company. 

The Southport and Cheshire Lines Extension 
Railway is to be from that line at Sefton, near its 
junction with the East Lancashire, terminating at 
an independent station at Southport, The Bill is to 
authorise agreements with the Southport Pavilion 
and Winter Gardens Company as to land, buildings, 
and approaches, and also working agreements with 
the London and North-Western, the Midland, 
Great Northern, Manchester, Sheffield, and Lincoln- 
shire Companies, and the Cheshire Lines Committee. 
Running powers are sought over the railways under 
the control of the Cheshire Lines Committee. 

A company is to be incorporated for the purpose 
of making a line with the elongated title of the 
Taff Vale, London and North-Western, Great 
Western, and Midland Junction Railway, which is 
to consist of five railways, the first forming a 
junction with the Brecon and Merthyr Tydvil at 
Vayuor. No.2 appears to be a connexion of the 
Dunraven Collieries with the Taff Vale line ; No. 3 
is for the accommodation of the Fernhill Colliery ; 
No. 4 is a connexion with the Marquis of Bute’s 
Hirwain Pond Railway, and No. 5 is from a point 
on Railway 1 to a junction with the Vale of Neath 
Railway at Penderyn ; working arrangements with 
Taff Vale, North-Western, Great Western, and 
Midland Companies, and running powers over part 
of Taff Vale Railway. 

Rhondda and Swansea Railway is to be in three 
parts; one being from the South Wales Mineral 
Railway at Briton Ferry to a point on that railway 
at Neath ; the second is a junction with the Rhondda 
Fawr Branch of the Taff Vale Railway, and No. 3 
is near the Briton Ferry docks ; running powers over 
South Wales Mineral Railway, and laying additional 
rails thereon; agreements with Great Western, 
Taff Vale, and South Wales Mineral Companies. 

This concludes the Bills incorporating new rail- 
way companies. It will have been observed that all 
are for making connexions between portions of esta- 
blished systems, and many join distinct companies’ 
railways together—a very praiseworthy feat doubt- 
lees in public interest, and the only field at present 
open to engineering ingenuity with any practicable 
hope of success—but subject of course to the incli- 
nations of the great companies affected, which have 
not up to the present time tended unduly in that 
direction ; but we live and learn, and when existing 
companies are as persuaded that union is strength 
as the trades unionists affect to be, the railway 
millenium will probably not be far distant, but until 
then chaos is master of the situation. We next 
reach that portion of the notices which relate to 
tramways, which we can dispose of in the present 
article, leaving the Miscellaneous Bills to be con- 
sidered next week. 

Tramway undertakings, like other nine days’ 
wonders, appear to have had their day in this 
country for the present, and are now becoming a 
drug in the market, thanks principally to those 
knowing men about town who are ever on the alert 
to catch the latest current novelty, and who in this 
instance have overdone the thing. While tramway 
schemes were in the ascendant every town of the 
slightest importance in the United Kingdom was 
invaded by these gentry, and the result is that many 
Tramway Orders and Bills have been passed which 
are now open to tender at considerably below cost 
price, the towns affected being in the meantime 
deprived of any accommodation the lines might 
afford pending expiration of the term prescribed 





or the success of negotiations ; the game, however, 
has received a considerable check in the clause 
inserted last session by the Board of Trade, making 
the assignment of provisional orders subject to their 
approval. This wholesome regulation has probably 
had its effect upon the present occasion, and we may, 
therefore, hope that such of the applicants as are 
promoting new tramways may see their way to carry- 
ing out the works better than their predecessors did. 
The applicants are, however, tolerably numerous, 
and we have only space sufficient to notice them 
very briefly. 

The City of London and Metropolitan Company 
are applying to the Board of Trade for power to 
construct further works along routes in Lambeth, 
St. Saviour’s, Christchurch, and St. George’s, 
Southwark. 

The South London Tramways Company apply 
for a Bill authorising the construction of new tram- 
ways consisting of and extendivg their system to 
Roehampton. ‘The Bill is to extend the time for 
completing some of the works authorised in 1879, 
and is to include compulsory powers of purchasing 
land. 

The Bill sought by the Southwark and Deptford 
Tramway Company is to enable them to lay further 
lines in Bermondsey, Rotherhithe, Camberwell, St. 
Olave, and Horsleydown, including the abandon- 
ment of works already authorised and an extension 
of the time for completing other portions. 

‘rhe Provisional Order applied for by the North 
London Suburban Tramways Company affects the 
parishes of Hornsey, Stoke Newington, Tottenham, 
Cheshunt, and Waltham. 

The Islington and Holborn Tramway notice is 
for a Bill to incorporate a company with power 
to lay lines in Islington, Clerkenwell, Holborn, and 
St. Luke’s, which includes working agreements with 
the North Metropolitan Tramway Company. 

The North London and Finsbury notice is for 
Provisional Order to authorise lines between 
Islington and Finsbury. 

The Acton and Ealing Tramway consists of two 
sections, both of which are to be along the Uxbridge- 
road ; the application is to the Board of Trade. 

The Shepherd’s Bush, Gunnersbury, and Kew 
Tramways Pro Orderis to sanction extensions of 
authorised lines in the Kew Bridge-road, Great 
Western-road, and Uxbridge-road. 

The Provisional Order applied for under the 
head of London, Highgate, and Finchley Tram- 
ways, is to authorise lines in three parts along the 
Great North-road from the Torrington Arms Tavern, 
to Wellington Inn, passing in their way the Green 
Man public-house, those being the most prominent 
points set out in the notice, perhaps in deference to 
the feelings of the neighbourhood affected. 

At Gravesend a sort of conflict appears to be 
raging for the honour of carrying passengers in 
tramears to Northfleet, for three notices have been 
published to effect that purpose ; the first is for a 
Pro Order to be called Gravesend and Northfleet 
Tramways, which are in three parts, then a more 
portentous application pen announcing a Bill 
for Gravesend, Rosherville, and Northfleet Tram- 
ways, and consisting of twenty-one sections, and 
thirdly, comes another Pro Order called Gravesend, 
Rosherville, and Northfleet Tramways, which is 
also in twenty-one portions. They all seem to follow 
pretty much the same route, and perhaps go equally 
near to Rosherville Gardens, which the two big 
ones have added to their title; how far Parliament 
or the Board of Trade may be affected by that 
manceuvre remains to be seen, unless the respective 
—— arrange matters among themselves before- 

and. 

The otier applications for Tramway Bills or Pro- 
visional Orders may be placed alphabetically thus : 
Aldershot and Farnborough, Acrington and Dis- 
trict, Bristol, Birmingham and Western District, 
Birmingham and Dudley, Bury and District, Bootle- 
cum-Linacre, Canning Town and Plaistow, Dudley, 
Stourbridge, and Kingswinford, Exeter, East and 
West Hartlepool, Gosport, Ipswich, Jarrow and 
Kebburn and District, Kingston-on-Thames and 
South-West London, Lea Bridge, Leyton and Wal- 
thamstow, Liverpool Corporation, Leeds, Lincoln, 
Lincolnshire, Manchester Corporation, Maidstone, 
Macclesfield, Middlesbrough, Norwood, Penge and 
Crystal Palace District, North Staffordshire, Rams- 
gate and Pegwell Bay, Rochdale, Rotherham Park- 
gate, and Rawmarsh, Rusholme Local Board, Ship- 
ley, South Stafford, Swansea, South Shields Corpo- 
ration, South Shields, Jarrow and District, St. 
Helens and District, South Gosforth (Northum- 
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berland), Teignmouth and District, Woolwich and 
South - East London, Wombwell and Darfield, 
Walsall, Wednesbury and West Bromwich, Wed- 
nesbury, Dudley, West Bromwich and District, 
Worcester and York, 





THE MAIDSTONE BOILER EXPLOSION. 

As we recorded briefly in a ‘‘ Note” last week, the 
adjourned inquest on the man killed by the recent 
explosion of a traction engine boiler at Maidstone 
was resumed on Wednesday the 22nd inst. and was 
brought to a conclusion late in the evening of the 
following day, the coroner, Mr. J. B. Stephens, 
having the valuable assistance of Mr. T. J. Richards, 
of the Marine Department of the Board of Trade, 
as assessor. During the inquiry—which was a 
most painstaking one throughout—the owners of 
the engine, Messrs. Jesse Ellis and Co., were 
represented by Mr. Stenning, of Maidstone, while 
Mr, Prall, of Rochester, was present on behalf of 
the engine builders, Messrs. Aveling and Porter. 
The latter firm, we should add, gave most valuable 
assistance to the inquiry by supplying drawings, 
photographs, and models of the exploded boiler for 
the use of the court, as well as by having a series 
of tests made of sample pieces cut from the plates 
of the boiler which exploded, and corresponding 
samples of new plates of the same qualities as those 
used in the construction of the boiler. These tests 
were made by Professor Alex. B, W. Kennedy, at 
the laboratory at University College, London, and 
we give Tables of the results on page 619. Messrs. 
Aveling and Porter likewise supplied a model show- 
ing the manner in which the safety valves were 
mounted in the exploded boiler, and also examples 
of spring balances, and a specimen of the direct 
spring loaded safety valves with which they are now 
fitting their engines. 

As we remarked on a previous occasion, this explo- 
sion is likely to have an important bearing, not only 
upon local regulations for the control of traction 
engines, but also probably on future legislation 
relating to the employment of steam power on high- 
ways, and for this reason it is necessary that we 
should lay a complete statement of the facts of the 
case before our readers. This is the more desirable 
as the inquiry revealed the existence of some habits 
of traction engine management which, to say the 
least of them, require immediate modification. 

The traction engine of which the boiler exploded 
was one constructed by Messrs, Aveling and Porter, 
between three and four years ago, and was rated 
by the makers as an 8-horse. It had a single 9-in. 
cylinder, with 12-in. stroke, the driving wheels, 
which were 5 ft. 6 in. in diameter, being geared to 
the crankshaft in the ratio of 1 to 16 for the fast 
speed, and ] to 25 for the slow speed, In the slow 
speed gear the engine could thus exert (less, of 
course, the reduction due to friction of the gear) a 
pull of 368 lb. at the circumference of the driving 
wheels for each pound of effective pressure per 
square inch in the cylinder. Thus with a mean 
effective pressure of 70 lb. per square inch on the 
piston, the pull exerted at the circumference of the 
driving wheels would amount to 25,760 lbs., or 
about 11} tons, less the internal frictional resist- 
ances of the engine. We mention this fact because 
from circumstances to which we shall allude here- 
after, it appears to us to have a decided bear- 
ing on certain aspects of the case. 

The boiler was of the usual locomotive type, and 
its construction is shown by Figs. 1, 2, and3 of the 
engravings which we give on page 618 of the pre- 
sent number. The barrel was 2 ft. 10 in. in diameter 
outside, and was composed of plates nominally # in. 
thick, but in reality slightly thicker, as will be seen 
on reference to the Table No. L., giving the dimen- 
sions of the tested samples. The smokebox tube 
plate was 8 in. thick, the back and front plates of 
the firebox casing were jin. thick, while the side 
pee of the firébox casing (which also formed the 

orn plates carrying the bearings of the various 
shafts) were } in. thick, The barrel was made up in 
two rings united by a butt joint and outside welt 
strip § in. thick as shown, each ring being made up 
of two plates. In the case of the ring next the firebox 
the upper plate extended rearwards and formed the 
crown of the firebox casing. The flanged plates— 


namely, the smokebox tube plate and the front and 
back plates cf the firebox casing—were of ‘‘ Tudhoe 
best best” iron, while the under plate of thé ring of 
the barrel next firebox was of ‘* Monkbridge best,” 
and the rest of the shell of ‘‘Tudhoecrown” iron. The 
transverse joints were single rivetted with rivets }4 in, 





diameter placed at 1 in. pitch, while the longi- 
tudinal joints were double rivetted with rivets of 
the same size placed at 2} in. pitch. The inside fire- 
box was of Lowmoor iron throughout, the plates 
being { in. thick, with the exception of the tube plate, 
which was §in. The firebox stays were of a special 
quality of ‘Tudhoe scrap made expressly for such 
purposes. The arrangement of the firebox stays, 
and also of the longitudinal stays, is clearly shown 
in our engravings. The firebox stays were } in,, 
and the longitudinal stays 1 in. in diameter; the 
upper longitudinal stays were secured at the rear 
ends to stiff T-irons by j in. pins passing through 
forked eyes asshown. The boiler contained 33 tubes 
24 in. in diameter outside, the heating surface of 
these tubes being 115.6 square feet, while that of 
the firebox was 29.75 square feet, making a total 
of 145.35 square feet. The grate area was 5.9 square 
feet. The boiler was altogether well-proportioned 
and itis stated to have had excellent steaming power, 

The cylinder was mounted on the boiler and fixed 
by eight bolts lin. in diameter passing through the 
base, these bolts being a tight fit through the boiler 
shell, and having large square heads inside as shown 
in Figs. 2 and 4. As represented in these views 
also, two nipples each 3 in. in diameter were'screwed 
through the barrel plate and cylinder base, these 
nipples connecting the steam space of the boiler 
with the cylinder jacket, this jacket also forming 
the steam dome, and the steam being drawn from 
it for the use of the engine. On the top of the 
cylinder jacket were provided two safety valves, 
each 2} in. in diameter, these valves being loaded 
by ordinary levers and spring balances, and the 
latter being provided with ferrules. According to 
Messrs. Aveling and Porter’s book of rules issued 
for the use of the engine drivers of their traction 
engines, the proper working pressure for the boiler 
we are describing was 1001b. per square inch, and 
as was shown by the evidence, the spring balances 
on leaving Messrs. Aveling and Porter’s works were 
ferruled so that they could not be screwed down to 
give a pressure exceeding 110 lb. per square inch, 
The highest pressure to which the spring balances 
were graduated was 1201b. per square inch. When 
the spring balances were found after the explosion, 
however, it was ascertained that the ferrules had 
been shortened so as to permit of a higher pressure 
being attained, while it appeared that the springs of 
the spring balances had at some time been found 
to be light, and had been adjusted by the insertion 
of a washer, the effect being that the balances would 
only draw out ,5; in, beyond the point on the scale 
corresponding to a pressure of 120lb. The safety 
valve levers were both fractured by the explosion, 
but on a new lever being adjusted so that its centres 
exactly agreed with the old levers, and the spring 
balance being put in place, it was found that the 
shortening of the ferrules on the balances was such 
as to permit of the safety valves being dead locked, 

At the time of the explosion—about 3 A..., on 
December 3rd—the engine was engaged in hauling 
two wagons laden with manure. It had passed 
through the town and had reached a point in Mill- 
street where there are some builder’s workshops on 
one side of the road, and a churchyard with St. 
Anne’s Church on the other. Here it had been 
stopped for three or four minutes to relight a lamp 
which had gone out, and it was just as it was start- 
ing again that the explosion occurred. The engine 
was in the charge of the driver Moses Martin, while 
the steersman was Frank Underwood, who was killed 
by the explosion; in front, carrying the red flag 
was Harry Reader, who together with the driver 
Martin was injured by the fragments. 

We gave the week before last (vide pages 569 
and 572 ante) engravings of the remains of the 
engine prepared from photographs taken by Messrs. 
Clarke and Co., of Maidstone, who obtained an 
excellent series of views of the wreck early on the 
morning of the explosion before the pieces had 
been disturbed, The view on page 569 shows the 
front ring of the barrel with the cylinder attached, 
while the illustration on page 572 is a general view 
and shows clearly the positions in which the main 
parts were found subsequent to the explosion, 
Other fragments, including a large piece of the 
barrel of the boiler, were driven off to considerable 
distances, a good deal of damage being done to the 
wall of the churchyard, to some of the gravestones, 
and to the stained glass window of the church, 
Fortunately, however, owing to the early hour in 
the morning, no persons were in the immediate 
neighbourhood, so that the personal injuries were 
confined to the men accompanying the engine. 





We have already stated that Messrs. Aveling 
and Porter had prepared for the use of the 
court a model of the boiler, and on this model had 
been carefully marked in red the lines of fracture, 
From this model we have been enabled by the 
courtesy of Messrs. Aveling to prepare the three 
perspective views Figs. 5, 6 and 7, which we give on 
page 618 of the present number, these views servi 
to explain the manner in which the boiler shell 
parted. We also give in Fig. 8, on page 619, a 
view of the left-hand side plate of the firebox, to 
which we shall refer presently, and also in Fig, 9 a 
view looking down into the inverted firebox and 
showing the general character of the collapse. 

An examination of the remains of the boiler, 
which we were able to make on the 15th inst., showed 
that the plates were in good order, there being no 
signs of furrowing or corrosion, nor, as far as the 
shell was concerned, any signs of local weakness. 
In the case of the firebox, however, the remains 
showed that there had been a serious crack in the 
left-hand side plate, and that this crack instead of 
having been cut out and repaired by a patch, had 
been merely plugged by copper studs, of which no 
less than nine had been screwed in. The positions 
of these studs appeared to indicate either that there 
had originally been two cracks which had eventually 
joined into one, or that the crack had had a Y form, 
In Fig. 8, on page 619, which is a view of the 
cracked plate, the copper plugs are marked A A, while 
at B B B B, are shown the positions of the firebox 
stays, the middle vertical row of these stays being 
directly on the line of the chief part of the crack. 
When the explosion occurred the rupture extended 
completely to the topand bottom of the plateasshown, 
the plate being at the same time bulged inwards, as 
indicated in Fig. 9. From this latter view it will be 
seen that the right-hand side plate was also bulged 
inwards but not to so great an extent, 

The remaining plates of the firebox were not 
ruptured, but they were considerably distorted, the 
tube plate being bulged ouéwards or towards the 
water space, it apparently having been drawn into 
that form by the pull of the tubes before they left 
their holes, most of the tubes remaining fixed in the 
smokebox tube plate. The crown plate was dished 
deeply downwards, but the roof stays had bent 
without fracture, and none of the bolts securing 
the crown to these stays had failed. The major 
part of the back plate of the firebox casing remained 
attached to the back plate of the firebox by the 
firehole ring and by the stays; six of these stays, 
however, apparently having been fractured at some 
time prior to the explosion. The back plate of the 
firebox was bulged inward about in, between the 
stays, which remained sound, There was a crack, 
apparently of old date, at the ring at the right hand 
lower corner of the firebox, but this crack was not of 
importance. 

A clear idea of the manner in which the shell was 
ripped up will be gained by an examination of Figs. 
5, 6, and 7 better than from any verbal description. 
It will be seen that the back plate of the firebox 
casing parted around the root of the flange for 
nearly its entire circumference, the side plates and 
crown plates attached to it apparently turning 
on the line of fracture as on a hinge. The 
firebox stays for the most part remained in the 
side plates of the firebox casing, being mostly drawn 
from the firebox plates. The fractures in the side 
plates are clearly indicated in Figs. 6 and 7, as are 
also those on the front plate of the firebox casing. 
In this Jatter case it will be noticed that there is a 
rip right round the root of the flange which meets 
the barrel of the boiler, this rip also extend- 
ing down the root of the vertical flange on the 
right-hand side and through the line of rivet holes 
of the bottom ring. In the barrel there is a longi- 
tudinal rip along the line of rivets on each side of 
the ring next the firebox, and a circumferential rip 
through one line of rivets of the welt ring. In 
front of this the rip took a spiral course through 
the front ring of plates, crossing one of the longi- 
tudinal seams as shown in Fig. 6, and ultimately 
terminating in the line of rivets by which the smoke- 
box tube plate was fixed. The general appearance 
of this front ring of plates after the explosion is 
shown by the perspective view which we published 
on page 569 of our number of the 17th inst. 

We have said that sample pieces were cut from 
the exploded boiler and seat for testing to Professor 
Alex. B. W. Kennedy, at the University College 
Laboratory. ‘Two of these pieces were cut from 
the lower plate of the barrel next the firebox casing, 
this plate being found to bear the Monkbridge 
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brand. The results of the tests of these pieces are | 
given in lines A and B of Table I. on page 619, and 
from the results there stated it will be seen that the 

ieces stood a good tensile strain, but had apparently | 
fad their ductility somewhat reduced by the treat- 
ment they had received, the plate from which they 
were cut having been flattened by the explosion. 
Two other samples were also cut from the crown 
plate of the firebox casing, and the results of the 
tests of these are given in lines C and D of Table 
No. I. This plate was of Tudhoe crown iron, and 
one of the samples — having the reference letter 
? was annealed after being cut from the plate. 
The effect of this annealing appears to have been 
to reduce the tensile strength without affecting the 
ductility appreciably. Messrs, Aveling and Porter 
use Tudhoe crown, Tudhoe best best (for flanged 
plates) and Monkbridge best iron for their boiler 
shells, to the exclusion of all —_ brands, and for 
the purpose of comparison with the samples cut 
pon p exploded boiler they had pieces aah from 
new plates in stock and forwarded to Professor 
Kennedy for testing. The results of these tests are 
given in Table II., 619, and they show the 
plates to be of excellent quality for boiler shells, 
the laminated appearance of some of the fractures 
not being such as to indicate a want of tensile 
strength, although it shows a structure which might 
give trouble from blistering in the case of furnace 
plates. Altogether it was evident that the quality 
of material of which the boiler was made was in no 
way in fault, and had nothing whatever to do with 
causing the failure of the boiler. 

We must now proceed with the inquiry into 
the cause of the explosion and its results. As we 
have already stated, the inquest on Frank Under- 
wood, who was killed by the explosion, was opened 
by the borough coroner, Mr. J. B. Stephens, on 
the 3rd instant, but little evidence being however 
taken on that occasion, beyond that necessary to 
identify the body, and point out the general circum- 
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stances under which Underwood had met his death. 
In the course of the examination of George Batey 
(the foreman to Messrs. Jesse Ellis and Co., by 
whom the body of Underwood was identified), 
however, it was stated that the pressure gauge when 
found indicated a pressure of 250 1b. Batey also 
stated that the spring balances were light, and that 
they were screwed down to a pressure of 120 Ib. ; 
they were, however, not screwed home, and he 
could have screwed them down another 10 lb. 
On the 15th instant the proceedings were resumed, 
but immediately adjourned to the 22nd instant for 
the attendance of a representative of the Board of 
Trade, no evidence being taken. As far as the 
scientific inquiry is concerned therefore the pro- 
ceedings may be said to have commenced last Wed- 
nesday week, the 22nd instant, when Mr. Stephens 
had, as we have already mentioned, the benefit of 

















Mr. T. J. Richards’ valuable aid as assessor. For 
the reasons already stated, we deem it important to 
lay before our readers as complete information as 
possible respecting the Maidstone explosion, and 
we, therefore, propose to give a very full report of 
the evidence brought before the coroner. 

On the 22nd instant when the proceedings were 
opened, the coroner explained that he proposed 
merely to put to each witness such questions as 
would introduce him to the jury, leaving any exa- 
mination as to the explosion to be conducted by 
Mr. T. J. Richards, an arrangement which was 
found to work well throughout the inquiry. The 
coroner then read over the evidence given by 
Thomas Boarer at the first meeting of the coroner's 
court, and the other men in the employ of Messrs. 
Jesse Ellis and Co., whom it was proposed to call as 
witnesses having been excluded from the court, 
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TABLE No. I.—SmHowrxe Resvutts or Tests MADE BY Prorgssor ALEx. B. W. Kennepy, at THE University Cottear Laporatory, oF SAMPLES oF PLATES CUT 
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Limit of | Breaking |$ | Ultimate | Ultimate 
DIMENSIONS. Elasticity per} Load per |@ Extension in | Elongation in 
e Square Inch.|Square Inch.) 8-in. Length. |10-in. Length. 
3 Whether Tested 2A 
3 | Description or Pirates, | Lengthways of FE FRACTURE, Remarks. 
g Grain or : gf Az “ a 
s Crossways. 4 i a a ws 8 8 
‘4 a4 ; 3 2 a |o> 16) 16) 
2 8 2 $ 8 | 3 a |ss a be 4 be 
7 2 a & 8 8 ° 5 jas 3 S g S 
= i) = < om & ov B |x* 4 io a 7 
~ 1 S ee | Irregular and laminated; about|> Both th Jes cut f 
oe m r ran ; abou 0! ese samples cut from 
Monkbridge best Lengthways | 1.250| 0.39 | 0.487 |41,070) 18.34 46,000) 20.53) 0.893 0.295) 3.7 | .. |... 15 Per cont. crystal. : a under piate oft barrel next io 
q | minated; about 40 per cen x. te flatte yy ex- 
oe ~ 1,248 | 0.39 | 0.487 |29,410| 13.13 48,550) 21,67/ 0,604; 0.222] 2.8 eo ooo crystal. J plosion. 
| Means ase es» |47,275| 21.10 3.2 
6 pore Cut from crown plate of firebox 
Cc Tudhoe crown ” 1,281 | 0.430| 0.551 | 32,580) 14.54 }46,470| 20.74| 0.701) ... 44 eee 4.4 . on { oaeing and annealed. me 
i _ ‘ut from crown plate of x 
D ps i . 1.278 | 0,452 — 16.30 paoen 23.64| 0.690) ... | 4.0] .. | 41 ‘oy yo - cnaing; sevemieaied, 
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a zg |g4 |¢4 
Oo be} a pa] 
§ A Limit of 4. a a. a 
e zs Dimensions of Test Elasticit . er | Breaking Load | & e"s | g4g 
g es Sample, Square oe * |per Square Inch] % ae8| 3¢ % 
S |pescerprion or Phate.| $65 ®ve | sea | eas CHARACTER OF FRACTURE AND Remarks, 
g ae ff \5°° 1/6 
a 6° £ << hidieieneameiane nepeniigieni asiestaatia Ss $ — 
E 35° | | 38 |p 
g E -3 Breadth. _— Area. |Pounds.| Tons. Pounds. | Tons. g St a ee. 
in. in. sq. in. 
E Tudhoe best, best Crossways 1.271 0.401 0.510 | 35,370 | 15.79 | 39,610 | 17.68 | 0.89 2.6 3.1 Laminated. Welding bad. Specks of crystal. 
F ” ” ” 1.266 (395 | 0,500 33,040 14.75 | 41,680 | 18.61 0.79 25 2.5 Much fevtinetes. Specked with crystal. Broken beyond 
—_— marks 
Means ,,.| 34,200 15.27 | 40,640 | 18.14 0.842 2.55 2.8 
G ” ” Lengthways | 1.267 | 0.407 0.515 | 34,100 15.22 | 48,770 21.77 | 0.70 10.7 nl ee feentnated. Welding not very good. Broken out- 
side marks. 
H ° ma * 1.266 0.407 0.515 34,250 15.29 | 49,010 21.82 0.70 10.7 11.0 Broke just outside marks, and fracture begun in second place 
\Means ,,,| 34,220 15.26 | 48,890 | 21.80 0.70 10.7 11.05 
I Tudhoe Crown * 1.269 | 0.402 0.510 | 33,490 | 14.95 | 47,490 | 21.20 | 0.70 9.4 9.3 | Somewhat laminated, Welding not very good. ' 
J va wi en 1.267 | 0408 | 0.517 | 36,360 | 16.23 | 47,510 | 21.21 | 0.76 6.9 6.8 | Somewhat laminated. Broke close to one end, 
Means ,,,| 34.920 15.59 | 47,500 | 21,21 0.73 8.15 8.05 
K ” " Crossways 1.521 0.411 0.625 | 37,240 | 16.62 | 41,210 | 1840 | 0.90 17 1,7 Laminated and a little crystal. Welding not very good. 
L ” ” " 1.514 | 0.411 0.622 | 35,050 | 15.65 | 41,290 | 1843 | 0.85 11 1.1 Much laminated. Tracesof crystal. Broke outside marks, 
Means ...| 36,140 16.13 | 41,250 | 1841 0,875 14 14 
M Monkbri best Lengthways 1.255 0.370 0.464 25,860 11.55 | 46,880 20.93 0,552 6.0 6.2 “7 m 
N a saat - ¥* | ose | 0370 | 0465 | 33110 | 1478 | 44,620 19.92 | 0.742 | 45 4.6 } Cut from same plate; sample N bore maker's brand. 
| Means ...| 29,485 | 13.16 | 45,750 | 2042 | 0.647 | 5.25 | 64 








Thomas Boarer was then re-called for farther exami- | altogether he had been in the employment of Messrs. Jesse | had not required more than that for any hill or load with 
nation by Mr. Richards, His evidence was as Ellis and Co. about three years. He was not driving the | which he had had todeal. He had heen told by his foreman 
follows: engine at the time of the accident, having hurt his arm the | that the proper working weg was 100 lb., and that he 
night before. He usually worked the boiler at 100 lb. | was not to exceed this required it. No limit was 

He had been a driver eleven years, and before that, | pressure, but sometimes exceeded this when he had to take | mentioned. He had told his foun and Mr. Ellis that he 

a labourer. He was driver to the engine which had a up-hill; at such times he had as much pressure as he | had loads which required more than 100 1b. pressure to 
exploded, and had had charge of it about ten months; | wanted. The highest pressure he had used was 125 lb. ; he | draw, and he was told not to load too heavily. He had a 
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heavy load on the last day he worked the engine—14 cubic 
tds of stone—and he could manage this load except on 
ills where extra pressure was wanted. When he took 
charge of the engine, the safety valve ferrules were in the 
same condition as at the time of the explosion. He never 
took ferrules off, and he knew that if the ferrules were 
taken off valves could be screwed down. He never reduced 
the ferrules, and did not know that any one had done so; 
did not always keep the levers screwed down to ferrules, 
but generally kept spring balances so that the valves blew 
off at 100 lb. He knew that when the spring balances were 
screwed down to ferrules the valves could not blow off 
freely, but he never so screwed them down. He thought 
he could lift levers about }in. when they were screwed 
down to the ferrnles, but the distance might be less ; 
he had never tried it. He had never screwed sprin 
balances nearer to ferrules than jin. ; the steam wou 
then blow off at 100lb. He acknowledged, however, 
that he screwed them down further to get 125lb., but 
maintained that he did not screw them home. Stated 
that he left space equal to the thickness of a penny ; in that 
ition of the spring balances the steam blew off at 125 lb. 
ad compared blowing off pressure as shown by om 
balances with indications of the steam gauge and _ 
that the spring balances were weak, and that there was 
a difference of pressure between them and the gauge of 
about 15 1b. ; he had mentioned this to the foreman, who 
had not done anything to the spring balances. The steam 
gauge was new and had been on about two months, it had 
not been examined since. He gave up charge of the engine 
to Martin on the evening before the accident. The spring 
balances were then screwed down to within about } in. of 
ferrules; he gave Martin no special instructions about the 
engine, neither did he mention how the safety valves had been 
left. Hedid not know what Martin was going todo; he was 
told later on that he was going to work at night hauling 
manure. He had seen cracked firebox plate first about 
six months ago, the copper studs were then put in; he 
discovered the crack himself, and all the nine copper studs 
were put in at the same time, and no repairs were done 
subsequently. The crack started leaking round one of the 
studs, he believed about the centre of the crack ; nothing 
was done as the leak sometimes stopped. Copper studs 
were put in instead of putting on a patch. He thought 
these plugs strengthened the plate; he could not say if 
this was the proper way of dealing with the crack, but it 
stopped the leak, and was often done. On the day prior to 
the accident there was no more leakage than during the 
previous month; he knew of another firebox repaired by 
studs at Messrs. Ellis and Co.’s works. He thought that 
the crack in that case was about 4in. long ; he had never 
complained of the manner in which the firebox of the 
exploded boiler was repaired ; he had told Mr. Ellis and 
the foreman that it leaked. The boiler never leaked any- 
where else. 

Examinel by Mr. Stenning : He stated that he hada book 
of Messrs. Aveling and Porter’s rules, and also a copy of 
the rules of Messrs. Jesse Ellis and Co. In the latter it was 
stated that he would be fined one shilling if he allowed the 
pressure to exceed 125lb. He had been in the employ of 
another traction engine owner, Mr. Bowles, who mended 
leaks in fireboxes the same way. He knew that that mode 
of mending leaks was adopted by other owners of traction 
engines. 

Examined by Coroner: He had never been fined, and did 
not know of any man who had: he had been cautioned 
against blowing off steam along the road, and also against 
carrying steam at more than 100 lb. pressure. 

Examined by Jury: During the ten months he had had 
charge of the engine the boiler had been washed out, but 
bad had no other examination. 

The next witness examined was Moses Martin, the 
driver who was in charge of the engine at the time of 
the explosion, and who had not yet perfectly recovered 
from the injuries received by him on that occasion. 
Before his examination commenced he was informed 
by the coroner that he was not bound to answer 
any questions which would criminate himself. His 
evidence was as follows : 


He was an engine driver in the employ of Messrs. J. 
Ellis and Co., and drove the engine which had exploded. 
He had been a driver rather over nine years, and previously 
a cook boy to men in charge of steam plonghing tackle. He 
took charge of the exploded ergine from F. Boarer the 
night before the explosion; he hed no instructions from 
Boarer, and had never had charge of this engine before. 
Engine had steam at about 25lb. when he took charge of 
it, he got up the pressure to 751b., and there was then no 
blowing off. He did not alter spring balances when he 
took over the engine ; it was then dark. He did not look 
at the safety valve or spring balances when he took charge, 
or at any other time prior to the explosion. He did not 
touch the nuts of the balances, and when the explosion 
occurred the latter were in the same condition as when he 
took charge of the engine. Was reversing the engine to 
start at the time of the explosion; he ‘ad been stopped 
three to five minutes—but previously to that the engine 
had been working since about a 11 o’clock except 
when they stopped to take water. viously to last stop- 
page the engine had been working for about half an hour 
continuously. At the time of the explosion he had only 
stopped to light a lamp which bad gone out, and he was cer- 
tain the stoppage was not more than five minutes. The 
safety valves did not blow off when he stopped. The steam 
jet was notin use. He had scen the safety valves blow off 
strongly coming up from Mr. Monckton’s mill. Just 
before the explosion the pressure was 120]b., and it might 
have been 125 1b. when steam blew off as above stated ; the 
engine was ‘* blowing off terrific.’”” He could see the 
steam gauge perfectly well, as he had a hand lamp, and he 
looked at the gauge every few minutes, same as if it had 





been daylight. Steam also blew off at Wharf-lane. He did 
not think it possible for any one to alter the valves without 
his seeing it. Underwood (the deceased) was the steersman 
aud Reader was the maninadvance. Had an excellent clear 
fire at time of explosion as he had Stone-street before 
him, and this was a hill, though not a steep one. 
Last took in water three-quarters of an hour before 
explosion. He had no opinion as to the cause of the 
explosion except that the safety valves might have got set, 
which they frequently did. He thousht it possible that 
Lar might have set fast between leav a =. Monckton’s 
mill and the time of the explosion. He a load of two 
wagons with about five tons of manure in each, and he had 
no difficulty in taking this load up any of the hills. He 
did not remember engine making any particular noise on 
the night of the explosion. Ifthe steam got too high he 
could blow it back into the tender ; he never did this on 
the night of the explosion. He was in the act of starting 
the engine when the explosion occurred, and the engine 
made about one revolution when the boiler burst. He did 
not remember anything more. The water was up to the 
top of the gauge glass at the time. He last stopped prior 
to the explosion opposite Mr. Garrett’s foundry to change 
into slow speed gear. 

By Mr. Stenning: He had been working in company 
with Boarer the day before the explosion. Started from 
Stockbury between two and three in the afternoon, 
prior to the explosion, he was on one engine and Boarer 
was on the other (that which afterwarus exploded). He 
and Boarer were together about 14 hours, and his (Martin’s) 
engine then failed owing to leakage in firebox. He did 
not know at what pressure Boarer was working. On the 
night of the explosion the engine primed after taking 
water at the town wharf, when going up the hill near the 
bridge, where the road had been newly laid with stones. 
Having water too high caused the mud to boil up and get 
into the cylinder and safety valves. By priming he meant 
the presence of water in the cylinder. He heard this 
priming, but it did not puli engine up. He did not know 
about the spring balances being light, but knew of the crack 
in the firebox, as he heard it hiss. He knew the method of 
mending cracks in fireboxes by copper studs ; he had 
seen this plan followed in nearly every county in England. 
It was the ordinary way of mending such acrack. He did 
not consider that there was any danger from the crack. 
By valves being ‘‘ set’”’ he meant valves being fixed by dirt. 
He had often known this to happen in valves similar to 
those on the boiler which exploded. 

By Mr. Richards: He had seen the leakages in the 
engine he was working the previous day ; there was a crack. 
That firebox had been repaired same way as that of the 
boiler which had exploded. He did not know how many 
copper studs were in it; he believed that the crack was 
about 5 in. long, it was leaking badly, and that caused the 
stoppage; he stopped before he arrived at the end of the 
journey because he would not run any risk. He ran 
the engine into the field. He could not keep up the water, 
and the leak damped his fire so that he could not keep up 
steam. After the engine broke down, he came home on 
Boarer’s engine, but did not observe the pressure gauge or 
safety valve. 

Examined by Mr. Prall : Began working at thirteen years 
of age, and drove an engine when he was fifteen ; he had 
had sole charge of an engine in his sixteenth year. This was 
in Essex, where he was engaged in steam ploughing. The 
highest pressure at which he had worked any engine was 
125 lb. He had known an engine worked at higher pres- 
sures on two occasions, one at Coggeshall, where one of 
Messrs. Fowler’s steam ploughing engines exploded in 
the field in which he was at work. The pressure was in 
that case, he believed, 1501lb. He had seen pressure gauges 
showing more than 125 lb. ; this arose from their being 
light. He never shortened a ferrule or knew of one 
being shortened, and never, as far as he was aware, had he 
driven an engine without a ferrule, or with one that had been 
shortened. He could not say whether the engine which 
exploded had a ferrule on the ope balances or not. 

By the Jury : He stated that be started from Mr. Monck- 
ton’s mill with a good supply of water; at the time of the 
explosion he was on the tender, and the firedoor was 
partly open. The damper had been closed all the way 
going up High-street. 

By Mr. Stenning ; He had been furnished with a copy of 
Messrs. Aveling and Porter’s rules, and he had also re- 
ceived a copy of those of Messrs. Ellis and Co. before he 
started working with the latter firm. ; 

The next witness was George Batey, whose evi- 


dence was as follows: 

He was working foreman to Messrs. Jesse Ellis and Co. 
He had served his time as engine smith, and had worked 
at all branches of engine work for 25 years, and had had to 
do with all kinds of engine and boiler repairs. He had 
been foreman to Messrs. J. Ellis and Co. 18 months, and 
had been previously with Messrs. Chippenden and Knight, 
who were also traction engine owners. He had been with 
Messrs. Aveling and Porter eight years, and part of the 
time was foreman of the smiths; he was also foreman 
of the boilermakers about three years. He examined 
Messrs. Ellis and Co.’s engines and boilers as far as pos- 
sible both internally and ——: He usually examined 
them at intervals of seven to eight months, when oppor- 
tunity offered. He had no fixed period for examination, 
and no other engineer examined them. He did not con- 
sider himself responsible for the condition of the boilers, 
but only for what he did himself, and what was done to 
them under his supervision. He could not say who was 
responsible for the engines. He generally consulted Mr. 
Ellis as to repairs. He had given no definite orders to 
Boarer regarding steam pressure; he had generally 
warned the drivers not to get pressure too high. He might 
have said that it was unnecessary to get more than 125 |b. 
pressure when they got into bad places. They could not 
always do with one set pressure; about 125 lb. was the 





highest pressure he had known to be used, and he did not 
think that pressure would hurt the boiler which had 
exploded. He considered that 125 lbs. might be employed 
occasionally, but he would not advise its continually being 
used. Could not say that drivers had ever exceeded 125 b., 
but could not, on the other hand, say they had not. 
He could not say that the ferrules of the spring balances 
on the engine which had exploded had been reduced; he 
never reduced any ferrules. The latter were soldered 
on to the spring balances to prevent their removal. He did 
not know of any way in which the safety valves would be 
overloaded when steam was up, except by placing weights 
on the levers. Did not know that, with the ferrules as 
they were in case of the exploded boilers, levers could be 
loaded to more than 125lb. He didnot think it would be 
possible to set the valves fast with the ferrules in place. 
Could not say when he last gave Boarer any special 
instructions respecting the engine which exploded. Did 
not see Boarer on the ‘4 of December 2, but gave Mar- 
tin directions to take the engine. Boarer had told him 
that it had been necessary to have 125 lb. pressure, in 
consequence of the roads being in a heavy state. Spoke to 
Martin on the night before the explosion, and he (Martin) 
said that “if they can’t do the work with 120 lb. steam, 
they must have more.’ To the best of his recol- 
lection, Martin said, that if 120 lb. will not do ‘‘ they” 
must have 180lb. He (Batey) then remarked that if he had 
the power, he would discharge any engine driver that got 
180 lb. Nothing more was said. He did not think it 
necessary to examine valves of the engine Martin was 
going to take out, to see if the ferrules were all right. He 
did not know why Martin made the remark about the steam 
pressure, but the roads were in a very heavy state, Esti- 
mated the load which Martin was drawing at the time of 
the explosiou at about 11 or 12 tons. This would be about 
the ordinary load. He could not say what inducement 
there could be for a driver to exceed 125 Ib. ; the drivers 
were told not to draw unduly heavy loads ; they sometimes 
got into a hole, but they could get out again without 
exceeding a pressure of 125lb.. He did not in any way 
examine the boiler on the day prior to the explosion. He 
last examined the engine at harvest time, when the engine 
was going out thrashing. He did not then specially 
examine the ferrules, but believed they were all right. He 
had not satisfied himself whether the safety valves were or 
were not free to act at the time of explosion. He believed 
the latter was caused by excessive pressure. Did not think 
the boiler would have exploded at 1251b., the pressure must 
have been something more. He could not form any opinion 
about the excessive pressure and how it was attained. He 
considered that the safety valves could not have been free 
to act; he could not state cause. Did not know whether 
they were set fast by dirt, or had been screwed down. The 
sketches exhibited fairly showed the condition of the firebox 
of exploded boiler ; the firebox was repaired by one of his 
men under his orders: any one could put in copper studs. 
The studs had been put in at different times, as the crack had 
extended. Could not give the dates when studs were put 
in; he had simply sent a man to do what was necessary, 
he did not see the work done himself. If they had found 
that the crack required so many studs at once, most likely 
a patch would have been put on. Putting in plugs was a 
common practice. The crack would be apt to permit a stay 
in it to draw, and the plugs would not prevent this. He 
did not consider the insertion of copper studs the safest 
way of repairing a crack, neither did he think, however, 
that this mode of repairing was the cause of the boiler 
having given way. When at Messrs. Aveling and Porter’s 
works, he would not have been allowed to repair a firebox 
in that way, and if the engine had been at the works, he 
would have preferred putting a patch on. Sometimes an 
engine came in late at night, and had to go out in the 
morning. He did not remember that he had ever expressed 
a wish to repair this firebox by patching. Messrs. J. Ellis and 
Co. had one other firebox with copper studs in it, the crack 
in that case was, he believed, about 4in. or5in. long. He 
did not think this a safe way of repairing a firebox worked 
at 125lb. He had told Mr. Ellis that in such cases he would 
prefer patching, and in some cases when there was time, 
this was done. In other cases studs had been put in. 
They were not allowed to haul manure through the town 
of Maidstone during the day. As a rule their men were 
not sent out at night except when hauling manure, but 
sometimes they worked on into the night for special jobs. 
He considered that it was a great inconvenience to work an 
engine at night, it was dangerous, and might lead to serious 
accident. There was a bye-law to the effect that engines 
should not blow off steam in traversing the streets. This 
he considered a bad law, as it led to the men getting up to 
tap the valves to keep the steam from blowing off. If the 
steam was kept in, the pressure rose fast, and was likel 
to explode the boiler. If the men let the steam blow o: 
they were fined, and if they let the steam down and make 
smoke in getting it up again, they were liable to prosecution. 
Only last week one of their men had been threatened with 
a fine for allowing the steam to blow off through the valves. 
The man had asked him (Batey) what to do, and he replied 
that he did not know exactly. They could direct the 
steam into the tender through the waste steam cock, but 
he did not think this gave sufficient relief. Moreover, 
they bad sometimes no water in the tender to condense the 
steam. 

At this point the court adjourned for a short 
interval, and on its reassembling Batey was exa- 
mined by Mr. Stenning, the solicitor for Messrs, Jesse 
Ellis and Co., when, as will be seen, he modified 
his previous statement of opinion as to the crack in 


his firebox not being efliciently repaired. 

By Mr. Stenning: Since he had been connected with 
engineering it had been the custom to mend cracks in fire- 
boxes with copper studs ; he had never known any accident 
to result from this. He had been in the employment of 
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eminent engineers; he had been assistant-foreman to 
Messrs. Eastons and Anderson for eight months ; and also 
(as had been stated) he had been with Messrs. Aveling and 
Porter, and the remainder of the time with traction engine 

roprietors ; two and a half years with Messrs. Chippen- 

am and Kright, who had about 35 to 40 engines, and for 
seven years with Mr. Thomas Wood, who possessed 18 or 
20 engines. All the engine owners with whom he had 
worked, except Mr. Aveling, made it a practice to mend 
cracks in fireboxes with - studs, provided that the 
cracks were not too long. e did not have any boilers to 
repair when at Messrs. Eastons and Anderson’s, and could 
not speak as to their practice. He did not think it dangerous 
to mend cracks in the manner adopted in the exploded boiler, 
provided that too many studs were not put in; and he did not 
think the repair of the exploded firebox had been dangerous. 
The studs would not weaken the firebox; if there was a 
crack the studs would stop the water from coming out, but 
would not strengthen the plate. He considered the crack 
in exploded boiler was not conducive to, neither had it any- 
thing to do with, the explosion. The effect of the crack was 
to allow water to put the fire out. The cracked plate would 
probably go first, and put out the fire. He considered this 
not a safe way of repairing cracks of this description : if so 
repaired it might leak again in a week orso. What he 
meant by improper repair was inserting the studs loosely. 
Was of the opinion that the utmost harm that could hap- 

n to the engine by reason of such crack, or from being 
improperly mended with copper studs, would be to allow 
steam and water to escape into the firebox and put the fire 
out. This was exactly what he meant. There was nothing 
more dangerous in inserting plugs than by mending by 
patching ; the word “‘ safe’ he used as meaning the power 
of holding the cracked ns together. 

By Mr. Prall: Considered it more dangerous to work 
engines by night than by day, as lamps went out and they 
could not get on well; it was more difficult to start and 
to manage loads in the dark; would not consider 125 lb. 
pressure dangerous. When at Messrs. Aveling and Porter’s 
all boilers of this class were tested to 200lb. ; it was the 
regular practice to so test boilers before they left the works. 
It would be easy to reduce the loads on bad roads, and thus 
avoid any necessity for the excessive pressure alluded to by 
Martin. The men were supposed to limit the load to that 
which a pressure of 125lb. would enable the engine to 
draw. The load on the night of the explosion was not 
excessive, even with the roads in bad condition. He only 
spoke of the load from having looked at the wagons ; the 
latter were loaded in usual way, but he had not made 
inquiries as to weight, and no actual knowledge as to 
the amount of the load. An 8-horse power engine would 
draw 14 or 15 tons. 

By the Jury : He did not inspect all repairs at the time 
they were executed, and he did not inspect the insertion of 
every copper stud. 

The next witness was John Leadbetter, who was 
examined by the coroner, and gave evidence as 
follows : 

He was a lance-corporal in the Army Hospital Corps, 
stationed at Maidstone. Recollected being in the Dragoon 
beerhouse, in the Sandling-road, on the evening of Decem- 
ber 2, between 7 and 8 o’clock. He was at the bar, and 
besides the landlord there were four other persons there, a 
man he knew by the name of Bill Webb, also George Tol- 
hurst, and a man called “‘ Moey” (whom he identified in 
court as Moses Martin, driver of the exploded engine). There 
was one other man there called Springett. Conversation 
was going on between Martin and Springett, and he (Lead- 
better) heard Martin tell Springett that he had been 
speaking to Mr. Ellis about the engine, and that he had to 
go with it onthe morrow, and he (Martin) further said, 
“T will have 2001b. steam into the ” either by cer- 
tain time in the morning, or by the time he arrived ata 
certain place, he (Leadbetter) could not say which. Martin 
then ordered half a gallon of beer. 

By the Jury: He (witness) was sober, and the men 
did not appear to be drunk. 

In reply to the statements of Leadbetter, James 
Springett was then called. He stated : 

He was engine driver in the employ of Messrs. Ellis 
and Co. and recollected having been in the Dragoon beer- 
house on the night before the explosion; he was in the 
front of the bar with Martin, no other person working for 
Messrs. Ellis being present. He never heard Martin say 
anything until he (Springett) began to chaff him about 
nightwork. Martin said he would get him a job next 
night. Martin never made any bet with him. He and 
Martin went in together, and left after having two pints 
of beer. Nothing was said about the steam engine. 

Another of Messrs. Jesse Ellis and Co.’s men, 
George Tolhurst, was then called. He stated that 
he was in the Dragoon beerhouse the evening 
before the explosion, and he generally confirmed 
the evidence of Springett, and stated that he had 
not heard Martin make the observation attributed to 
him by Leadbetter. He further affirmed that he 
had had no conversation with Springett with refer- 
ence to the explosion. 

The next witness was Harry Reader, whose 
evidence was as follows : 

He was a labourer, but had done some driving. He 
worked for Messrs. Ellis and Co. as driver of steam plough- 
ing engines. He was at the time of the explosion in front 
of the engine acting as -man. He went on duty 
between 11 and 12 o’clock. He was acquainted with the 
construction of traction engines, and knew the safety valves 
— well. He did not see them screwed down after 

@ came on duty, and he did not touch them himself. 
He did not notice pressure at the time when he came on 
duty. Heard safety valves blowing off near Mr. Monck- 








ton’s mill, and also afterwards along the Sandling-road. 
There was nothing unusual in the blowing off to attract 
attention. The last time he heard it, it was about an 
hour before the explosion, and during that time they 
had to work up a heavy hill, coming up from the Fair 
Meadow to the new — This was not the worst piece 
of ground passed over during the trip. During the last 
hour he did not see any one touch the nuts of the spring 
balances; to the best of his knowledge, the engine 
worked as usual. Had no conversation with Martin respect- 
ing the steam, and did not see the man who was killed 
screw down the valves. He did not observe ferrules. He 
had worked with that engine about a week, but never 
noticed that the safety valves were screwed down. It was 
the practice only to unscrew the safety valves at night, and 
he could not say when they were last screwed down. He 
did not recollect any special conversation between Martin 
and Boarer, when the former took charge, and he did not 
hear any during the trip as to steam pressure not being 
high. Martin did not express any annoyance about being 
put to nightwork. The engine had been standing three or 
four minutes and had started about one revolution when 
the explosion occu He saw no steam blowing off. 
He thought explosion must have been caused by valves 
sticking, and believed that they might have stuck since they 
last blew off. Only heard the exhaust louder than usual on 
one occasion, and that was near the bridge. He observed 
no flame or sparks from the chimney. They s on 
their trip with the engine in fast gear and changed to slow 
speed opposite Messrs. Garrett’s foundry because they had 
not steam enough. They changed because the engine had 
not power enough to draw the load up the incline which is 
there. 

By Mr. Stenning: He had Messrs. Avelingand Porter’s 
book of rules, and had a copy of those of Messrs. J. 
Ellis and Co. 

By Mr. Prall: They had only a moderate load, but he 
did not know exact weight; would not be more than 
10 tons; could not say what pressure of steam the engine 
had when they changed gear. 

By the Jury: Did not go to public-house with Martin. 
Believed the latter to be perfectly sober. 

Mr, William Hunt, the son of the landlady of 
the Dragoon beerhouse, was next called, and his 
evidence, as far as it went, confirmed that of 
Springett. He stated, however, that he was only 
at the bar part of the time that Martin and the 
others were there. ‘The next witness was police 
constable John Edgar Little, who deposed to 
having seen the traction engine pass through 
Maidstone just prior to the explosion. His evi- 
dence had little bearing —_ the engineering aspect 
of the case except that he stated that the engine 
made a most unusual noise on going up the High- 
street, and that some facts he mentioned corrobo- 
rated the evidence of Martin as to the short duration 
of the stoppage made just prior to the explosion. 

The court then adjourned until the next day 
(Thursday the 23rd inst.), when on proceedings 
being resumed the first witness examined was Mr. 
Jesse Ellis, of the firm of Messrs. Jesse Ellis and 
Co., the owners of the engine. His evidence was 
as follows: 

He was a traction engine proprietor; said that he had 
bought the exploded engine from Messrs. Aveling and 
Porter, from whom he received at the time a book of instruc- 
tions, in which it was stated that the working pressure 
was 100lb. The book did not say this pressure was not to 
be exceeded. [On the book being produced, however, it 
was found to give the maximum pressure as being 100 lb. 
He gave instructions to his drivers not to exceed 100 Ib. 
pressure except when in difficulties, difficulties he 
meant having to go up a sharp incline, when they might 
want 110 lb. or 115 lb., but on no account whatever were 
they to exceed 125lb. If they had an extra heavy load 
they could always take up one truck ata time. He could 
not say whether when he received the engine from Messrs. 
Aveling and Porter the ferrules were adjusted to 100 lb., 
but had no knowledge of the ferrules being since reduced. 
Could not say what had been done, but told Batey to 
arrange ferrules so that more than 100 lb. could not be 
obtained. Could not at oy whether valves could be 
locked down or not. The boiler was not to his knowledge 
inspected by any independent engineer. The pressure 
gauge on the boiler was not the one supplied by Messrs. 
a veling and Porter; it had been on the boiler about five 
months. Gauges got out of order, and did not go back to 
zero. He h heard nothing from Batey on the matter 
except what had been said in court. Had never known a 
safety valve to be overloaded. : 

The cylinder of the exploded engine, with the 
safety valves, had been brought into court, and the 
spring balances had been re-attached and connected 
to levers made to correspond exactly with levers in 
use at the time of the explosion. At this point in his 
evidence, Mr. Jesse Ellis was asked to examine these 
valves, &c., and to say whether or not the length of 
ferrule on the spring balances was such as to permit 
of the valve being absolutely locked. After some 
hesitation, he admitted that this was the case, and his 
examination was then resumed as follows: 

Batey had not told him that repairs to fireboxes should 
not be done in the way adopted in this case. When the 

were too long, it was his habit to put on a patch 
but he did not think it necessary in this case todo so. He did 
not consider this a serious crack ; he had a longer crack 
in another firebox—say about five or six inches—and that 


he considered a serions crack. 


crack goes from 
stay to stay, they put on a 


When a 
h ; and if they had had the 
engine which exploded at home, they would have put a 

tch on its firebox. The crack was repaired with one or 

wo studs about six months ago, then one stud had been 
put in one day, and another another, up tothe present con- 
dition. He considered the firebox safe, although the 
crack extended so as to necessitate additional plugs. Did 
not know of his having an engine with a crack g in. or 9 in. 
long. Besides the crack he knew of no other fault in the 
engine which had exploded, and he could only consider the 
explosion as having nm caused by the valves having set 
fast. He considered nightwork dangerous, and it was 
against his wish to work at night, as the men were not 
capable of seeing what they were doing, or where they 
were going, properly. He considered that the bye-law, 
ingomes fine of 101. for blowing off steam in the streets, 
was a one, for the men did not know what to do if 
the steam pressure got too high. The waste cock for 
blowing steam into the tender had not sufficient power to 
relieve the boiler. As regarded the fine mentioned in his 
rules for taking off ferrules, he said that it was never 
imposed. The fine might be heavier, and now thought it 
was not sufficient to deter the men from interfering with 
the valves. 

By Mr. Stenning: He had had the engine which ex- 
ploded about three years, and he drove it home when it was 
first delivered. The steam then blew off, but he did not 
know at what pressure. He had never shortened the 
ferrules or known them to be shortencd. The load con- 
sisting of two trucks of manure would not be excessive, the 
weight would be 11 to 12 tons. This was rather a light 
load. He was only allowed to haul manure through 
Maidstone between midnight and 6 a.m. They had 
received announcement to this effect from the clerk to the 

Board. He and his foreman Batey were in the habit 
of being on the road inspecting the working of the engines. 
He himself was always po een to get work and looking 
after the drivers. The latter did not know when to expect 
him. He limited drivers to 125 1b. pressure ; but considered 
the engines to be safe to 1501b. He could not say of his 
own knowledge whether valves had set or not. Primin 
would cause valves to set. He considered the repair o 
cracks such as that in the firebox of exploded boiler a 
slight repair. The driver would not put a copper stud 
in, a man would be sent from the works to do the job. 
He should not put in a patch for two or three studs, but 
should have put a patch on the engine as soon as an 
opportunity offered. The crack was not conducive to the 
explosion. If-it had been the weak place, the leak would 
have put the fire out. 

By Mr. Prall: Batey soldered the ferrules to spring 
balances because he had seen this done at other places. 

By the Jury : He considered that his other engine with 
the crack which had been repaired with copper studs was 
perfectly safe ; had heard of an explosion through the valves 
sticking. He saw Martin about eight o’clock on the night 
before the explosion. Martin was sober, and he believed 
him to be a sober man. It was a practice to wash out 
boilers every two or three weeks. 

ry! r. Ric Had no character with Martin, but 
= im on a week’s trial; he, however, sent a m to 

r. Wood, who said that Martin was a good driver, 
though somewhat abusive on the road. Martin had been 
with Mr. Wood about twelve months. 

By the Jury : The boiler had last been washed out about 
nine days before the explosion. 

By the Coroner: Martin had 5s. a day when out with an 
engine, and 4s. when at work in the pe | He was expected 
to work from six to twelve hours, averaging about ten. 

By Mr. Richards: Martin started work on the 2nd inst., 
about 7 o’clock, and worked until between 1 p.m. and 2p.m., 
when his engine broke down. He went on again at 6 till 
6.30., and his duty was to go on again about 12. He 
(witness) kept no man for nightwork, but the men asa 
rule do not exceed 11 hours’ work. It would not be dan- 
gerous to work them longer ; he did not consider that a man 
would be less alert if they worked longer hours. He had 
no time sheet of work, and did not know the actual details 
of the men’s time. 

Mr. George Batey was here recalled and stated : 

Martin came on about six in the morning of the 2nd. 
There was no regular time for men to work, but he believed 
ten to eleven hours per day to be theiraverage. He could 
not say positively whether they ever worked fifteen hours. 
Cases like Martin’s only occur when they work at night 
and when they had not another man to put on the engine. 
He did not know that it had occurred before. Martin was 
supposed to start at six a.m. on the 2nd, and he had 
returned home with Boarer between six and seven o'clock, 
He ought to have been again on duty about twelve o’clock, 
and would have remained on till eight o’clock next morn- 
ing, if the explosion had not occurred. They had never 
had nightwork until they undertook hauling manure, about 
a fortnight before the explosion. Since the accident there 
had been no man en both day and night. He had 
examined the safety valves with levers and spring balances 
attached, as they were arranged in court, and found that 
the valves were locked. 

By Mr. Stenning: Drivers were supposed to go home 
when an engine failed, and report. 

Mr. ‘Thomas Aveling was next called and exa- 
mined by Mr, Prall. His evidence was as follows: 

He was a member of the Institution of Civil Engineers, 
and partner in the firm of Messrs. Aveling and Porter. He 
was the inventor of agricultural locomotives, one of which he 
exhibited first at Canterbury in 1860. He had had to grapple 
with the difficulty of meeting the requirements of the law as 
to the working of these ages, and he been consulted 
in each case when Acts of Parliament controllin 
such engines had been framed to protect the public. 





of the opinion that if the directions issued with his — 
were complied with, there would be no difficulty in fulfilling 
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the requirements of the Act of Parliament. In no town in | 
ience, had the regulations been | 


which he had had ex 
more liberal than in Maidstone. His firm had made and 
sold between 1600 and 1700 engines, which were now in use in 


all parts of the world. It was his practice, as far as possible, | 


to call the attention of purchasers to any breach of the 
regulations. Every safety valve leaving his works was 
for a working of 100 lb. per square inch ; but to 


prevent the men from being inconvenienced by a few pounds | 
increase of pressure, the spring balances were all ferruled | 


at 110 lb. There was no exception to this rule, and the 
engines were all passed by three foremen. He estimated 
the bursting pressure of the boiler which had exploded 
at 500 Ib. to 6001b.; but it would fail with smaller 
gor if applied continuously for a long period. He 

ad tested one of these boilers to 300 lb. by hydraulic 
pressure; it was perfectly impossible to lock the safety 
valves if the ferrules were left in a proper state. After the 
explosion he found the safety valves of the boiler which 
had burst, his foreman, Metcalf, Mr. Batey, and Mr. 
Drake jens of the jury} of Maidstone, being present at the 
time. The ferrules were now in the same condition as 
when found, and he called attention to their condition at 
the time. 
they had been cut down, and were certainly not in the 
condition in which they left his works. The spring balances 
when found were taken up by his foreman of engine drivers 
to Messrs. Drake and Muirhead’s to be locked in their safe. 
Mr. Batey could aot then say whether the ferrules were 
shortened. He was sorry to state that tke practice of 
removirg the ferrules was a very general one with 
engine drivers, and he had known a previous explosion of 
one of his own engines from this cause. In tha 
ferrules had been taken away altogether. The removal 
of the ferrules was so much the practice, that he sent a 
circular to every customer calling attention to that explo- 
sion. He did not; now use the same arrangement of safety 





He knew at once when he saw the ferrules that | 
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valves as that on the exploded boiler. He had tried lock-up | the work possible; they were not aware of the risk they 





valves, but gave them up because they found the | ran. The whole root of the evil was that no attention was 
| tampered with and the valves overloaded. He had now | paid to the state of the roads in adjusting the loads. 
aopted a new arrangement of direct spring loaded valve, sing a high pressure of steam certain! y saved trouble in 


difficult places. It was not correct to state that an ny 
could not be kept from eg by ; if the smokebox door 
and firedoor were open, and the damper closed, the waste 
pipe to the tender would relieve the boiler fully. The 
waste pipe was fin. in diameter. He would, however, like 
to see the law respecting the blowing off of steam on 
public roads altered, as it might cause danger with engines 
in the hands of i t men. He seen & manon an 
engine who could not read the steam gauge, and when 


an example of which he exhibited and explained. On the 
15th instant, after examining the remains of the exploded 
boiler, he came across an engine passing the place, both 
| valves of which were locked. ‘This engine belonged to 
Mr. Bailey, of Cranbrook, and he applied for a summons 

inst him, but the town clerk declined to grant it. 
He had reported the locking of the valves to the owner, 
and the valves were now altered. He considered that 
the men overloaded valves from a desire to do all 
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asked to mark 135 1b. pointed to 601b. This had led him 
(Mr. Aveling) to put a red mark on all his gauges at the 
working pressure. He knew that ignorant men were 
frequently placed in charge of these engines, and that 
public safety was in danger inconsequence. He considered 
that drivers should have certificates, and should not be 
allowed to through populous places without this 
li , Which should be given to the men who prove their 
efficiency on examination by competent authorities. The 
license should be always carried, and suspended on proof of 
misconduct. Engines should never be allowed to work at 
night except under coogieeen circumstances, as the diffi- 
culties are increased, and they are more dangerous to horses. 
Men working these engines often have to travel over 
unknown districts without trustworthy information as to 
inclines, sources of water supply, ., and hence the 
necessity of a superior class of drivers. The method of 
repair adopted for the firebox of the exploded boiler 
was a bad one. He did not think that the owner would 
have adopted it had the engine been at home. It tended 
to weaken instead of strengthen the plate. The remains 
of the exploded firebox showed that it had failed in the 
direct line of the crack; if another plate had failed his 
remarks would perhaps not have 8p ied, but after seeing 
the firebox of the exploded boiler the point did not require 
to be argued. There was, he thought, only one case when 
studding was to any extent justifiable, namely, when the 
engine was a long way from home, and it was necessary to 
work it back. It should then be taken back at a low pres- 
sure, and the crack patched as soon as the engine 
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sions had been caused through the breakage or the draw- 
ing h of firebox stays. He considered that 
the explosion was caused by the valves being locked, 
and there bein cmnerqneny excessive pressure. Boilers 
like that of the exploded engine generate steam very 
rapidly, especially at high pressures, and when the 
engines are running at low speeds. He was sure that 
the top of firebox had been forced down gradually by high 
pressure prior to the explosion; he judged this from the 
state of the firebox crown and some broken stay bolts. He 
was not certain that the explosion in consequence 
of the condition of the firebox, but thought that if the fire- 
box plate had given way under ordinary pressure, the shell 
generall not have been fractured as it was. He 
seaman ~ | the crack in firebox as dangerous, and knew of no 
good firm of engineers who would have allowed such a sys- 
tem of repair as that which had been adopted. A load of 
ten to eleven tons of manure was a heavy at this time 
of the year, as the wagons would weigh about six tons, 
making a total of seventeen to eighteen tons. He did not 
consider that that load could be drawn at a pressure of 
100 1b. per square inch in the present state of the road. 
Soft roads constituted the difficulty, and the roads were 
now in that bad condition. 

By Mr. Stenning: The public could see the pressure 
indicated by the gange, the latter being placed high for 
this purpose, He did not think it necessary to register 

ines, they were all right, it was the drivers who required 
to be registered. There need be no fear of the effect of 
125 Ib. on the boiler if the spring balances were properly 
adjusted, but it would be dangerous to use this pressure 
with the present spring balances. The boiler would not 
have exploded if the spring balances had not been locked 
So far as he was aware, the direct Ay em valves he 
was now putting on could not be locked, but possibly some 
ingenious persons might devise means of locking them. If 
this was done, then they must try something else. A man 
would not put a piece of metal on a valve under the bearing 
point of the lever to keep the steam from blowing off when 
passing through a town, but he would do so to obtain more 
pressure. He was strongly of opinion that the workin 
pressure of 100 Ib. per square inch should not be exceeded, 
considering the water which these engines frequently 
had to use, and the consequent danger of injury to the 
istons and valves by priming, combined with the action of 
igh-pressure steam. He not seen ignorant men 
i . Ellis and Co.’s engines. Had not known 
any other fire i 
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with studs to the same 
extent as that which had exploded. The engine was quite 
new when Messrs. Ellis and Co. ht it. He himself 


would not use studs at all except at firebox corners. 

By the Jury : There was no objection to engines being 
under cal Pe see yi on the contrary, he recom- 
m it. He believed that the boiler gave way alto- 
gether. 

By Mr. Stenning: From the great damage done to the 
eburch and wall on the right-hand side of the road, and the 
smaller amount on the other side, he was of opinion that 
the greater force of the explosion was on the right-hand 
side of the engine. The crack in her firebox was on the 


at the works. The hold of the stay in the plate was much | left-hand side 


weakened by the crack, and there was danger of the stay 
bens drawn ye Plugs would not tighten the hold 
of the stays on a plate ; there could be no two opinions on 
that point. There was no that either Mr. Ellis or 
his foreman knew of the t of this nt Sees 
probably have had it patched. Serious and fatal explo- 





The next witness examined was Mr. William H. 
Maw, who stated that he was familiar with the con- 
struction of Messrs. Aveling and Porter's boilers, 
and that he had, on the 15th inst., examined the 
remains of the boiler which exploded. He then pro- 
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ceeded to describe, by the aid of the models and 
diagrams, the results of his examination, the parti- 
culars being such as we have already given in the 
early portion of this article, and which we need not 
therefore repeat here. In reply to questions put by 
Mr. Richards, Mr. Maw then gave evidence as 
follows: 

He had examined the safety valves and spring balances 
found, and also the remains of the levers, and had satisfied 
himself that the ferrules were of such length that the 
valves could be completely locked. The arrangement of 
valves was one which offered facilities for wilful overload- 
ing. The direct spring valves now fitted by Messrs. 
Aveling and Porter were much safer. If tested by a 
steadily increasing hydraulic pressure, he should expect a 
new boiler of the same construction as that which explod 
to fail as follows :—At a pressure of about 250 lb. the fire- 
box crown would probably commence to take a permanent 
set, and its deflection would go on increasing with the 
increase of pressure, until it assumed a form in which its 
resistance was equal to that of the sides of the firebox. At 
a pressure of between 500 lb. and 550 lb. the sides of 
the firebox would probably show signs of failure and 
give trouble by leukoan around the stay-heads; while 
if the pumping power available was ' sufficient to over- 
power this leakage and continue the increase of pres- 
sure, he should expect the boiler shell to fail at about 
640 lb. per square inch. It was, however, possible that 
some of the firebox stays might draw from the plate before 
this. A much smaller pressure than would be required to 
burst the boiler in the above way would, however, suffice 
to cause failure if applied continuously for » considerable 
period of time, and especially so if the pressure was 
varied. It was to meet this, and also to allow for 
the effects of wear and tear, that the working. pressure 
was made so™much less than the bursting pressure. He 
considered that 100 lb. to 110 lb. was a very safe working 

ure for the boiler which exploded when in good repair, 

at he considered that the latter pressure should not be 
exceeded in the hands of the men who have charge of these 
engines. The firebox of the exploded boiler was certainly 
not in order, and the manner of repairing it was deci- 
dedly defective. He entirely agreed with Mr. Aveling’s 
evidence on this point, and considered that the plan of 
repairing a crack by copper plugs was a dangerous one. 
The cracked piece of plate should have been cut out and a 
patch put on and secured by screwed studs or by rivetting 
if it was possible to get in rivets. The stays should come 
through the new piece of plate. The patch should be of 
good size, as small patches never stood well. He con- 
sidered that in the course of — at the ordinary 
pressure the crack in the firebox of the exploded boiler 
would have extended either quickly or slowly, and if quickly 
an accident possibly of a serious nature would bave hap- 
pened. Excepting,this crack, and excepting also five stays 
which appeared to have been broken prior to the explosion, 
the boiler was in good condition. He had seen an engine 
of the same class as that which exploded draw a load of 
twice its own weight up the Star-hill, at Rochester, 
but that was with the road ood condition ; judging, 
however, from the evidence which had been given, and 
what had been said respecting the state of the roads, he was 
of opinion that the eagine which exploded had too great a 
load behind it at the time of the accident. He had wit- 
nessed the testing of some of the samples cut from the 
plates of the exploded boiler, and had come to the conclu- 
sion that the iron was of thoroughly quality; it 
speared, however, to have been somewhat ened by 
the sudden manner in which the plates had been flattened 
out. He considered that excessive steam pressure was the 
immediate cause of the explosion, and that this pressure 
was attained through the valves having been fastened down. 
He had formed a very gy aener that the rupture com- 
menced at the crack in the left-hand plate of the firebox ; 
that this crack extended, releasing the centre vertical 
row of stays, and that the extra strain thus thrown upon 
the stays in the adjacent rows on each side caused them to 
fail in succession. The flat side plate of the firebox casing 
being thus deprived of the support of the firebox stays, the 
ruptare of the shell would then commence, and the various 
plates give way in succession, the rips being of the irregular 

















that there must have been at the time of the 
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character so very generally found in cases of this kind.| selves on their escape from more serious conse- . 7 in. 
He did not consider that a pressure at all approaching | quences, and we have no doubt that they and Diameter of cylinder 15.75 
640 Ib. ag} square inch was necessary to cause the explosion | 5+) er engine owners will take the lesson to heart. Stroke of piston... 23.62 
owing to the condition of the firebox ; but from the manner Judgi f th id oi wee siven Stroke of eccentrics ove 3.15 
in which the back plate of the firebox had been bulged at} _ Jdging from the evidence whic gi Diameter of flywheel .. 7ft. Qin. 
points where the stays held, and from other indications, he | during the inquiry there appears to be at present Revolutions per minute 80 
considered amongst those engaged in the management of Indicated horse power ee 82 


explosion, or at some time previous, a pressure of over 
Ib. or, possibly, 300 Ib. in the boiler. 

Examined by Mr. Stennin He thought that the boiler 
might in time have expielel at a pressure of 125lb., con- 
sidering the condition of the firebox. He had never known 
a case in which copper studs were used for iring a 
crack to such an extent. He had made an isdepentinss 
examination of the boiler. 

By Mr. Browell (a member of the jury): In his opinion 
there was no spheroidal action. The explosion 
simply from the boiler being worked at a higher pressure 
than it was fitted to bear. 

By Mr. Richards: So far as his experience went boiler 
explosions arose almost invariably hem simple causes 
which could be ascertained on investigation. There was 
no mystery about them. 

The last witness examined was Mr. William 
Weeks, of Maidstone, who had examined the remains 
of the boiler by the instructions of the coroner, and 
under whose supervision the safety valves had been 
reinstated in the manner already explained. Mr. 
Weeks’s evidence was as follows: 

He was a millwright and engineer at Maidstone. Had 
examined safety valves and wreck of exploded boiler. The 
explosion was caused by over pressure of steam. He found 
that the safety valves were capable of being locked down. 
He considered the boiler, if in good condition, was fit for 
100 lb. pressure, and was also safe even for 125lb. He 
pe with Mr. Maw’s evidence respecting the cause of 
the explosion. 


By Mr. Stenning: He had seen copper studs used; he did 
not consider it would require 500 lb. to burst the boiler 
when new. 

At the conclusion of the evidence the court 
adjourned for an hour, and on its reassembling 
the coroner proceeded to sum up, placing clearly 
before the jury the salient facts of the case, and 
explaining the legal responsibility of the men 
working the engine. He also remarked on the 
straightforward manner in which the witness John 
Leadbetter had given his evidence, and stated that 
he would leave it to the jury to decide whether 
the evidence of Springett, Tolhurst, and Hunt was 
equally trustworthy. He also recommended that 
the jury should express their views on Mr. Aveling’s 

roposal that the drivers of traction engines should 

e licensed, and also on the working of such engines 
at night, and on the rule against the blowing off of 
steam in the streets. The jury retired about half- 
past six, and after an absence of about two hours 
they returned to court with the following verdict : 


1. We find that the deceased, Frank Underwood, met with 


his death by the explosion of the boiler of a traction engine | 
belonging to Messrs. Jesse Ellis and Co., which ex — 
tthe | 


was caused by an excessive pressure of steam, and t 
excessive pressure could not have been obtained unless the 
ferrules of the spring balances had been altered. We also 
find that the ferrules had been altered by the orders of Mr. 
Jesse Ellis, so that the men might be enabled to gain more 
steam. 

2. We find that Martin is guilty of culpable negligence 
in not examining the engine when he took charge of it, and 
that the safety valves were locked between Wharf-lane 
and All Saints Church by being screwed down, but by 
whom there is no evidence to show. 

3. We find that the crack in the firebox was not properly 
repaired, and that Mr. Ellis is guilty of great negligence 
in allowing the engine to leave Tis works in such condi- 
tion. 

4. It is the opinion of the jury that the drivers of trac- 
tion engines should pass an examination as to their capa- 
bilities, and that they should be provided with certificates 
of qualification, which they should be compelled to produce 
ey -y- to do so. - aes oon 

5. The jury recommen e com ry use 0 ety 
valves that are the least likely to be tampered with. 

6. The jury are of opinion that the bye-laws respecting 
the removal of manure need not be altered. 

7. The jury wish to express their approval of and belief 
in the evidence given by the witness Leadbetter. 

This verdict was one of manslaughter against the 
driver Moses Martin, who was forthwith committed 
by the coroner on this charge. After the verdict 
had been returned the coroner war thanked by the 
jury for the manner in which he had conducted the 
inquiry, and he in his turn accorded his testimony 
to the valuable assistance he had received from 
the assessor, Mr. Richards, who promised to sub- 
mit to the Board of Trade the remarks of the 

ury. 

Altogether the inquiry into the Maidstone explo- 
sion has been most satisfactorily conducted, and 
we believe that the verdict that has been arrived 
at will do much good, whatever may be the result 
of Martio’s trial. The owners of the engine, 
Messrs. Jesse Ellis and Co., may congratulate them- 


traction engines a great want of knowledge of the 
danger of improper boiler repairs. The fact was 
not referred to during the inquest, but it may be 
pointed out here that the danger of a crack ina 
firebox is by no means dependent wholly upon its 
length, but is materially affected by its position. 
For instance, a crack which affects the holding 
power of firebox stays is much more dangerous 
than one occurring midway between lines of stays, 
while a crack on a line of stays is more dangerous 
near the centre of a plate than near the corner of 
the firebox. It is the difference in position which 
has much to do with the different results which 
arise from the failure of cracked plates, some 
yielding quietly and others leading to violent explo- 
sions, as in the case of the boiler at Maidstone. In 
that case the crack occupied almost the worst pos- 
sible position. It is, however, to be borne in mind 
that cracks even in comparatively safe positions are 
very treacherous things, liable to extend suddenly 
without warning and uncertain as to the direction 
in which such extension may take place. We have 
seen a crack in an iron firebox extend suddenly 
over 8 in. on an adjacent stay being tapped with a 
hammer ; this happened when no steam was in the 
boiler. Taking hee facts into account a crack 
should never be repaired by the use of copper plugs 
except as a temporary measure, and then, as Mr. 
Aveling pointed out, the engine should be worked 
at a considerably reduced pressure until it can be 
got to a place where a proper repair can be made. 

Another point on which we may say a few words 
before concluding this lengthy notice is the question 
of loads for traction engines. At the recent inquiry at 
Maidstone no absolutely trustworthy information was 
forthcoming as to the weight of the load which the 

ine was hauling at the time of the explosion, 
but the estimate of Mr. Aveling appears most 
| likely to be fairly accurate. It was pointed out 
by Mr. Aveling that the state of the roads hasa 
| most important effect upon the hauling capabilities 
of a traction engine, and all who have been present 
|at trials of such engines well know this to be the 
case, There is, however, another way in which the 
hauling power of a traction engine is affected, which 
was not alluded to during the inquiry, and that is 
the state of repair of the engine itself. We have 
| given in the early part of this article figures showing 
| the enormous tractive power which the engine that 
exploded was capable of exerting with a moderate 
mean effective pressure in the cylinder, but it will 
readily be understood how greatly this power would 
| be reduced by shafts being out of position through 
|worn bearings, gearing in bad order, or similar 
defects. We are not now referring specially to the 
engine which failed at Maidstone, for no evidence is 
available as to the conditions of its working gear 
generally, but we mention the point, as we have 
reason to believe that having to work engines in 
bad condition is a fruitful cause of safety valves 
being overloaded by drivers. What we should like 
to impress on owners is that by allowing their 
engines to get into defective order, whether as 
regards their boilers or working gear, they are 
becoming their own worst enemies, and are involy- 
ing themselves not only in serious risk, but in abso- 
lutely certain monetary loss, 

There are other points suggested by the Maid- 
| stone inquiry—and especially Mr. Aveling’s excel- 
| lent suggestion that the drivers should be licensed 
|—concerning which we should like to say a few 
words, but the len to which this notice has 
already extended forbids our doing so this week. 
We shall, however, take an early opportunity of 
returning to the subject. 











THE RENSING VALVE GEAR. 

WE mentioned in connexion with the Diisseldorf Exhi- 
bition, that two engines were exhibited there fitted with 
the Rensing valve gear. The best arranged of these was 
the engine shown by Messrs. Englerth and Ciinzer, of 
Eschweiler-Aue, of which we have pleasure in putting 
engravings before our readers on pages 622 and 623 of 
this number. The engine itself is a straightforward, 
neatly arranged machine, with Corliss framing and double 
adjustment plummer blocks, differing very much in 
appearance from the somewhat heavy class of work with 
which its makers have hitherto been mostly connected. 

The principal dimensions of the engine are as follows: 








The special feature about the Rensing valve gear is its 
use of a combination of double beat valves with a common 
slide. The main valve is a through-ported slide, the back 
of whose ports are bored out to form seats for a pair of 
double-beat valves, one at each end. These form the 
cut-off valves. The main slide is worked direct by an 
eccentric in the usual way. To its spindle is secured, 
by the set screw v, shown in Figs. 3 and 7, a cast- 
ing of some size working in adjustable guides, so that 
it carries this casting always with it in its motion. 
Figs. 3 and 4 show longitudinal and cross sections of the 
casting, and Figs. 5 and 7 plan and end view of it. 
From these figures it will be seen that besides the Y 
guide for the main valve spindle, it forms also a guide 
for the bar F, which works the cut-off valves, and in 
addition to this is recessed and bored at each end for 
dash pots. The way in which the cut-off valves are 
actuated will be best understood by a reference to 
Figs. 3 and 4. The expansion eccentric drives the bent 
arm F (see also Fig. 1), which is guided in the upper part 
of the casting just mentioned, and which is slotted out to 
carry the two catches h and g, from each of which a finger 
projects upwards diagonally. The catches, when in the 
position of g, engage with the two arms i and k, which 
are pivotted at the bottom of the casting, and connected 
at mid-length to the bosses of pistons m working in the 
dash pots above mentioned. These two pistons are con- 
nected to two entirely independent spindles, of which 
the one, ¢, works the back end cut-off valve, passing 
right through the hollow spindle s of the other, which 
works the front end valve. The tripping of the gear 
occurs as one or the other of the two fingers comes in 
contact with a stop, which is raised or lowered by a 
Proell governor, as shown in Fig. 7. Each valve is 
closed as soon as it is tripped, by the action of one of the 
spiral springs n, attached to the lower end of the levers 
tandk. The gear is so proportioned that any cut-off 
between 0 and 65 per cent. of the stroke can be given 
automatically, and that the maximum opening of the cut- 
off valves is 0.7 in. From Figs. 5 and 6 it will be seen 
that provision is made for wear of the valve faces in the 
arrangement of all the spindles as usual, and also that 
very large surfaces are provided for taking the weight 
of the valve. 








PATENTS. 
To THE Eprror oF ENGINEERING. 

S1r,—I see in to-day’s Standard that Mr. Mundella 
visited Bethnal Green Museum yesterday, remaining in the 
building several hours; and that his visit is but one of a 
series he been making to the different public museums, 
in‘order to ascertain personally the interest taken by the 
people in the collections exhibited, and the best mode o, 
carrying out certain important alterations contemplated. 
Let us hope the Patent Office ‘‘ Museum” at South Ken- 
sington will not be forgotten by that department of the 
Government within whose province it is to deal with that 
—what shall I call it? Yours traly, 

December 30, 1880. ONE OF THE PEOPLE. 


To THE EDITOR OF ENGINEERING. 

S1r,—It is to be hoped Mr. Tweddell will see his way to 
o_o views of those who think early reform of the 
patent laws highly desirable. 

Should he be unable to make a substantial concession to 
those from whom he differs, the result, so far as one can at 
present foresee, will be a ‘‘ dead lock.’’ 

Feeling that such a state of affairs would be extremely 
unfortunate, I venture to submit for your consideration an 
idea that has occurred to me, whereby the views of 
parties may, perhaps, be met in all essential respects. 

Inasmuch as your valuable and influential aid has been 
so kindly promised, I have thought that if two petitions 
could be upon,—one in res of those matters 
coming within the powers conf by existing statutes, 
another treating of the changes deemed advisable in the 
pn laws themselves,—then perhaps arrangements might 

made for issuing with each number of ENGINEERING, 
for several successive weeks, a copy of each petition, with 
directions as to signing and returning same,—also, as sug- 
gested by Mr. Faija, copies might lie at your offices, for 
the accommodation of persons resident in London who do 
not regularly take in your valuable paper. Also copies 
might be entrusted to patent agents and others, for 
signature by their clients. In this way, those who want 
alterations in the Patent Office publications, &c., but not 
in the law, could sign the one petition,—those who want 
only reform in the law, could sign the other,—and those 
wishing to try for all, could sign both petitions. 
thought that as so many committees 
have already considered the subject of patent law reform, 
it would probably be needful only to have a very small 
committee (that might be constituted after obtaining 
signatures to the petitions) who should arrange about 
deputations to present the petitions, and try to obtain 
favourable consideration thereof. 

If you think well of this proposal, and if it meets with 
approval at the hands of your readers, I should be willing, 
with your permission, to — ~* your and their consider- 
ation, draft petitions, embodying the suggestions ap i 
in letters you bave from time to time inserted, T would 





Moreover, I have 
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further propose that such drafts be inserted in your corre- 
spondence columns, for the purpose of criticism, and in 
order to obtain any further practical suggestions it might 
be advisable to act on. 

Of course this is a matter involving some outlay, there- 
fore, assuming that my pro s have your approval and 
support, and if Mr. Arthur Paget will consent to allow his 
contribution to be devoted towards the expense of ing 
out my suggestions, then I shall be happy also to contribute 
five pounds, in the hope that some practical may 
result. 

I am, Sir, your most obedient servant, 
A ConsTanT READER. 

London, S.W., December 29, 1880. 





To THE EDITOR OF ENGINEERING. 

S1r,—The principal objections to the present patent law 
appear to be : 

1. The inadequate duration of the patent right. 

2. The excessive cost of the protection afforded—such as 
it is. 

3. The unnecessary complication of the procedure, and 
the inconvenience of some of the Patent Office regulations. 

4. The expensive nature of patent litigation, and the 
means thereby afforded wealthy and unscrupulous persons 
of wronging the needy and timid. 

It is no doubt impossible to devise a law that will satisfy 
all parties, but the following suggestions meet, I believe, 
most of the hardships of the existing law : 

1. Subject to the payment of fees as given below, let the 
fuli duration of a patent be 21 years. 

2. The fees or dues to be, on grant of letters patent, 51. ; 
at the end of the third year, 101. ; at the end of the seventh 
year, 201. ; at the end of the fourteenth year, 40J.; in all 
751. All dues to be payable at the Patent Office by post or 
otherwise any time within six months of due date,'subject to 
a fine of half a crown in the pound per month, or part of a 
month, overdue. 

3. The documents to be a simple application for letters 
patent accompanied by a completely descriptive ‘‘ specifica- 
tion.’’ No specification to be published or open to public 
inspection for six months. Nominal patent right to be 
granted as matter of course, notwithstanding any apparent 
want of novelty or want of utility. 

4. Patentees to be allowed to amend their claims at any 
time, either by disclaiming any part found to be old or 
useless, or by adding claims for further improvements on 
paying 51. for each ‘“‘amendment,”’ either by disclaimer or 
by addition. 

5. No examination to be made into novelty (or utility) 
except at the request of some person, not necessarily the 
patentee, sufficiently interested in the patent to pay 51. or 
2l., according as to whether the inquiry is into the novelty 
of the entire claim or the amendment or additional claims 
only. The result in any case to be first communicated to 
the patentee with right of reply on his part, and the final 
opinion of the examiners to be appended to the patent. 

6. No action to be sustainable for infringement of a 
patent until such patent has been examined as above. 
Alleged infringements to be inquired into in the first place 
by the Board of Examiners, who shall report whether or 
not the patent has been infringed; and if so, in what 
manner. In the event of both parties accepting this 
decision, the damages or other settlements to be, if neces- 
sary, referred to an umpire appointed by the litigants 
themselves, if they can agree on one, or by the Board, if 
necessary. Hither party to be at liberty to appeal toa 
court of justice on undertaking to pay his own costs in 
either result, and giving security for his opponent’s, in 
case the Board’s finding is confirmed. 

I do not imagine even Mr. Tweddell will object to the 
extended term. The scale of fees, however, will probably 
be considered still too high by those who advocate the 
United States scale. It must be borne in mind, however, 
that the proposed allowance of additional claims enables an 
invention to be covered by one patent, instead of by several, 
as at present necessary. Many patent agents, and nota 
few inventors, are partial to provisional protection. But 
the protection is known to be delusive. And even the full 
term of six months is in most cases too short to allow the 
practicability and utility of an invention to be tested. 
Certainly too short to allow the invention to be perfected. 
Generally also too short to enable a pvor inventor to get 
the aid of a capitalist. Cheap disclaimers are very neces- 
sary, as it is quite impossible for an inventor to make sure 
— however careful his search—that his claims are all abso- 
lutely novel. 

_In regard to the much-discussed question of examina- 
tion, it appears to me that it would lead to useless expense 
to examine all patents applied for. There are now, and 
there is no reason why there should not be, a num 
patents of very appreciable commercial value to their 
owners, and which injure nobody, but whose novelty would 
not bear searching investigation. If nobody is interested 
in upsetting them, to the extent of a five pound note, why 
need they be meddled with? 

I am, Sir, your obedient servant, 
W. H. Norrucort. 

Hatcham Iron Works, London, Dec. 29, 1880. 


To THE EDITOR oF ENGINEERING. 

Sir,—Mr. J. Angelo Fahie finding I am “‘ one too many”’ 
for him now substitutes plausible excuses in lieu of proving 
(which I well knew he could not) that ‘‘ D. H.”’ and I were in 
the wrong. Mr. Fahie speaks of ‘‘ D. H.”’ as ‘‘ my friend”’ 
with the same recklessness that characterises most of his 
letters to you. As faras I know I never set eyes on “D. H.” 
and Tam quite certain that ‘‘ D. H.” has no idea of the 
identity of ‘‘ Anti-Humbug.”’ Moreover, I have no know- 
ledge of ever having had the honour of seeing Mr. Fahie, 
the extent of whose business, I may add, is a matter of 
supreme indifference to me. I simply took up the matter 
on the broad principle that any man venturing on a public 








discussion and advertising himself as an authority of long 
standing, should be prepared to prove the accuracy of his 
assertions. Those who are well up in patent matters are 
aware that on paying the official fee any one can see at the 
Patent Office the original documents relating to a patent, 
and very interesting it is in some cases to notice the style 
of work the documents exhibit down even to the quality of 
writing itself. Usually the agent’s name appears on the 
documents ; and people who are curious can easily get 
together a surprising amount of information. 

If a person comes forward with a flourish of trumpets, 
as an authority on patent matters, it seems to me any one 
who likes is quite justified in making such investigations as 
he may think proper, that he may judge of the weight to be 
attached to the opinions expressed by such an “‘ authority ;” 
and I reserve to myself the right of adopting this course 
whenever occasion may arise, especially as I hold the 
opinion that advertisements ought to be paid for and putin 

e appropriate part of the paper. 

The suggestion involved in the letters of Mr. Fabie and 
‘** A Patentee’’ that I should condescend to enter into private 
correspondence with them, because they are unable to cope 
with me jin your columns, is simply preposterous. But in 
your columns I am ready to fully establish (when called 
upon) the accuracy of such statements as I have made. 

Tam, &ec., 
ANTI-HuMBUG. 

P.S.—‘‘ A Patentee”’ is wrong again in calling me the 
‘‘ champion” of London practitioners. If he refers to my 
letters in your columns he will find in one of them a sug- 
gestion that patent agents should be compelled to pass an 
examination, and this would have the effect of weeding 
out many s ed London practitioners with whom I have 
as little sympathy as with the ordinary run of “ provin- 
cial agents.’’ 

London, December 29, 1880. 





To THE EpiTror oF ENGINEERING. 

S1z,—In common with many of your readers, I was at 
first very much astonished at Mr. Tweddell’s statement 
that he thought ‘‘ cheap patents were a delusion and a 
snare,’ as I have always held the opinion that no more 
should be charged by the Government (acting for the 
nation) to a patentee for his patent than such patent 
actually costs the nation. My grounds for this opinion 
are, that I cannot see why an individual who works at 
inventing improvements should be specially taxed, for the 
benefit of the nation, at a greater rate of taxation than an 
other individual who works in any other way, either wit 
his hands or brains, or both. Further, I think that he 
who really creates valuable property (as a real inventor 
does), deserves assistance from the nation (and further, that 
it is the true interest of the nation to give him that assist- 
ance), inthe shape of assuring to him (as far as the nation 
can without expenditure) a fair and reasonable share of 
the profits to the nation which are the result of his inven- 
tion. On mature reflection, it has occurred to me that, 
after all, there is nothing in the opinions stated above 
that necessarily clashes at all with Mr. Tweddell’s state- 
ment that ‘‘ cheap patents are a delusion andasnare,”’ if 
Mr. Tweddell meant (as I believe he did) that it is a 
‘‘delusion and a snare” for the nation to tempt many 
inventors to become patentees by offering them great faci- 
lities for obtaining (at any cost however small) patents of 
which the larger number are not worth the paper on whic 
they are written. And it follows from this that the true 
interests of patentees at present uire rather that 
the present system of granting patents should be improved 
so that patents, when granted, should be more really 
valuable, than that the system should be altered so as to 
leave them as worthless as most now are, and lessen the 
cost of them, so as to tempt more poor fellows to waste their 
money on worthless patents. If this is Mr. Tweddell’s 
meaning, I for one heartily with him, and I think 
most of your correspondents will also. In conclusion may 
I venture to hope that we sball remember the old adage, 
** he who goes slowly goes safely,’’ and not be too hasty, 
and so imperi! the success of this movement by trying to 
get too much all at once. Yours truly, 


ARTHUR PAGET. 
Loughborough, December 28, 1880. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
State of Trade.—The heavy trades of this town have 
almost suspended business during the present week. 
Next week, however, the usual activity will be observable. 


Over 1000 men at Denaby Main pits brought out their 


of | tools on Saturday, the notice havingexpired. The lock-out 


is caused by the action of the Manchester, Sheffield, and 
Lincolnshire Railway Company. as stated by one party, 
but the company deny this. 

Brown, Bayley, and Dizon, Limited.—To the surprise 
of many, petitions have been presented for the winding a 
of this enterprising Sheffield firm. The petitions were 
in Chancery on Wednesday. The first is that of Messrs. 
Marshall, Watson, and Marwood, Carlisle-street, whose 
claims amount to about 6001.; the second is that of the 


Pulsometer Engineering Company, Limited. Both peti- 
tions will be heard on the 14th of Jan » in the court 
which is presided over by Vice-Chancellor Malins. 


The Leeds Tramways and Steam.—The result of the 
trials of steam on the tramways, reported from time 
to time in these columns, may be guthered from the follow- 
ing facts : The Tramway Company has filed a Bill in the 
House of Commons. he Bill contains thirty sections 
and by them the company seeks powers to raise additional 
capital for the purposes of the Act and for the general pur- 
poses of their undertaking ; to use steam or other mecha- 
nical or motive power, in addition to, or in substitution for, 


h | same manner as to 





animal power for the term of seven years, and with the 

os bret Board of Trade hy Prey _— — 

wards of another seven years, subj regulations 

oo of by the said Board for securing to the public 
reasonable protection against danger. 

Huli and Barnsley Railway and Dock Demonstration. 
—The furthering of this scheme is being taken up enthu- 
siastically throughout the district. The preparations for 
the demonstration on the 15th of January next are being 
pushed on with energy by the secretaries, and the line of 
— which the procession will take has already been deter- 
mined on. 


Steam Shipping Company at Scarborough.—Some steps 
are being taken towards establishing steam communication 
by sea between London and Scarborough, and the 
spectus of a limited company to carry this object into effect 
will be shortly issued. The detailed arrangements have 
not yet been made known. The manager and secretary of 
the company will be Mr. John Stephenson, of Scarborough, 
who has had great experience in shipping matters. The 
list of provincial directors is not yet complete. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MIDDLESBROUGH, Wednesday. 

The Clevciand Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrongh, but as 
usual at this time of the year there was very little business 
done. It was found that Messrs. Co: and Co., the 
warrant storekeepers here, had a stock of 124,153 tons, 
which shows an increase of 1876 tons since Tuesday last. 
Nominally, the price of No. 3 Cleveland pig was . Bd. 
per ten, but there were some makers who declined to sell 
this quality for less than 40s. per ton. After the market, 
telegrams were received from Glasgow stating that the 
Scotch stocks, which were expected to show an increase 
of 20,000 tons or 30,000 tons on the year, actually showed 
a decrease of 6000 tons. This information, which was 
afterwards found to be correct, was received with pleasure 
by the ironmasters. 


The Finished Iron Trade.—There is still great activity 
in the finished iron trade. At many of the mills and forges 
there is work in hand which will keep them going for 
several months. The quotations are unaltered. 

Engineering and Shipbuilding.—The official statistics 
which have been issued show that, during the year, the 
shipbuilding trade has been better than it has been for 
several years. It is confidently anticipated that, in 1881, 
the tonnage will far exceed that of the year just past. 
Engineering has been busier, and those best-able to judge 
are of opinion that the next twelve months will be charac- 
terised by great briskness. 


Cleveland Miners and Drilling Machines.—There are 
now several drilling machines at work in the Cleveland 
ironstone mines, oo a wages dispute has just been settled 
by arbitration. Mr. Judge Turner has made his award 
with respect to the amount that the men working with 
machines should receive under the sliding scale of Novem- 
ber, 1879. The question submitted to Mr. Turner was 
whether the sliding scale applied to the machine men in the 
hand-drill miners. When the advance 
of 1d. per ton was made to the hand-drill miners in 
November, 1879, the owners gave to the machine men an 
advance of $d. a ton, the men claiming 1d. When the 
sliding scale gave a reduction of 3d. per ton in the band- 
drill miners’ wages in October, 1880, the owners reduced 
the machine men three-sixteenths of 1d. By the award of 
Mr. Turner the action of the owners is declared to be fair, 
and, for the future, for each movement im price of iron 
which gives jd. to the hand-miners three-sixteenths of 1d. 
will be accorded to the machine men, viz., upwards or 
downwards as the case may be. 


The Coal and Uoke Trades.—In the fuel trade thero is 
little alteration. There is a steady demand for all kinds of 
coal and coke, and prices are firmer. 








QUEENSLAND RarLways.—Extensions have been opened 
to Roma and Witherfield. 





Great NoRTHERN TELEGRAPH CoMPANY.—It ap 
that the number of despatches transmitted by the Great 
Northern Telegraph Company in the eleven months ending 
November 30 this year was 906,352. The corresponding 
number in the corresponding period of 1879 was 796,463. 





Tue PutsomeTeR EnGiIneexine ComPpany.—We 
notice that the Pulsometer Engineering Company, Limited, 
have removed from their works at Battersea, and da 
large factory, with river frontage, near Vauxhall, under 
the title of the Nine Elms Iron Works. The company’s 
City offices are still at 63, Queen Victoria-street, E.C. 


Newrort.—A large amount of tonnage has been cleared 
off during the past week. In the coal trade, the pressure 
recently noticed has continued, as has also the stiffness in 
prices which was the natural result. The activity in the 
iron trade is also maintained ; prices for both iron and steel 
are firm, and manufacturers are pushing on with the orders 
in hand, in anticipation of further demands. It is unfor- 
tunate that the tin-plate trade, so long depressed, does not 
materially improve. While the uction is so far in 
excess of the demand, it is difficult to see room for any 
great change. Last week’s clearances comprised 25,053 
tons of , a8 compared with 25,085 tons in the previous 
week. The imports comprised 8250 tons of iron ore from 
Bilbao, while other localities furnished 3825 tous, 
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THE ALEXANDROWSKI BRIDGE OVER THE RIVER VOLGA. 
PROFESSOR N. BELELUBSKI, ST. PETERSBURG, ENGINEER; MR. C. MICHAILOWSKI, CONTRACTOR. 





We have already (see page 70 ante) published a descrip- 
tion with several illustrations of the bridge over the 
Volga, near Syzran. Of this bridge, which was opened for 
traftic on August 30th, we now annex a general view, 
which gives a good idea of the extent of the work. It 
will be remembered that the bridge consists of thirteen 
spans measuring 863 ft. from centre to centre, and 
making a total length of 4719 ft. We also give some 
details of the first pier, No. 11, which was placed in 
position soon after the works for the bridge commenced in 
theautumn of 1874. It will be noticed on reference to Figs. 
1 to 4 that the caisson of this pier consists of two parts, one, 
of the ordinary oblong form with a pointed end up-stream 
and an outer caisson of somewhat a horseshoe shape 
in front of this. The reason of this peculiar arrangement 
was the following: The inner caisson was, as we have 
already meutioned, placed in the river during the autumn 
of 1874, and in the following winter more ice than had 
been known for fifty years previous was brought down 
the Volga, indicating such a probable danger that the 
engineers determined to increase the dimensions of the 
piers in the direction of the stream, so as to make a 
stronger ice breaker. In all the other piers the caissons 
for which had not been previously sunk, this was easily 
done by extending the lengths, but in No. 11 pier it was 
necessary to adda supplementary caisson in front of the 
one already in place. The shape adopted is shown in 
Figs. 1 and 2, and the original length of caisson, 56 ft., was 
by this means extended to 77 ft. Below low-water line 
the two caissons were connected by brick arching, shown 
in Figs. 1 and 4, and the piers erected above this in the 
usual manner. Considerable trouble was experienced in 
keeping the cofferdam clear of water during the execution 
of the connecting brickwork, but since completion the 
pier has proved quite satisfactory. The test of the 
bridge, carried out by a Government commission at 
the end of August, consisted in a dead load of six loco- 
motives over each span, giving a distributed load of 
1.28 tons per foot, which load remained on the line for 
a maximum time of fourteen hours. The average results 
of the 26 girders showed a total deflection of 1 in 2189, 
an elastic deflection of 1 in 2575, and a permanent set of 
1 in 25,987 for a span of 358°33 ft. The absolute values 
are respectively 1.96 in., 1.79 in., and 0.18 in, It will 
be seen from these figures that the permanent set is 
extremely small. 

For the moving load the test was made with a train 
consisting of three locomotives and heavily loaded wagons, 
travelling over the bridge at a speed of 18.64 miles 

r hour. The deflection amounted on an average to 

in 2769, or in absolute measure to 1.55in. These tests 
being considered satisfactory the bridge was christened 
the Alexandrowski Bridge, in commemoration of the 
twenty-fifth year of the reign of Alexander II., and was 
thrown open for traffic on August 80, 1580. We should 
mention in conclusion that we are ‘ndebted to the courtesy 
of Professor N. Belelubski, the designer of the bridge, 
for the foregoing particulars and illustrations. 








ArrRican TsLecrapHy.—A project for constructing an 

electric telegraph from end to end of Africa has the sanction 
of the African Exploration Committee of the Royal Geo- 
ape Society. A report made to that society on 
he subject speaks in sanguiwe terms of its feasibility, 
with particulars of probable cost and revenue. The 
Egyptian Government at one end is prepared to carry 
forward its line, which already extends southward some 
distance beyond Khartoum, as far as Gondokoro. At the 
other end the Government of the Cape Colony is expected 
to extend the existing line in British South Africa to 
Pretoria, in the Transvaal. 
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The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INquiRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indewed and placed wnder the care of an 
attendant. 
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THE EMPLOYERS’ LIABILITY AOT. 

THE liability of employers to compensate their 
servants for injuries sustained by them in the course 
of their work will be considerably extended by the 
Employers’ Liability Act, which comes into operation 
to-morrow. The special features of the department of 
law relating to this subject have come into existence 
since the year 1850, and are the result of a series of 
judicial decisions, of which the effect has been to con- 
fine the liability of the master within a very narrow 
limits, It has long been settled that, so far as concerns 
the general public, the acts of a servant or agent 
within the scope of his employment are the acts of 
the master; and, hence, that a master is responsible, 
not only for his own personal negligence, but also for 
the negligence of his servant, whenever thereby a 
member of the general public is injured. Where, 
however, the person injured is not an outsider, but a 
servant of the employer, it has been decided that the 
employer is liable to answer only for his own per- 
sonal negligence, and not for the negligence of the 
fellow servants of the employé injured, engaged 
with him inacommonemployment. The ground on 





which the decision is based is, that when a person 
enters upon a dangerous employment he undertakes 
not only the risks naturally attendant upon it, but 
also the risk which may arise from the negligence 
or incompetency of his fellow servants. 

The doctrine of ‘‘ common employment,” as enun- 
ciated above, was established by two cases which 
arose at about the same time in 1850; and it still 
continues to be law. The principle is subject to 
one limitation, namely, that the master is bound to 
use reasonable care in the selection of those whom 
he associates with his servants in their work. Having 
done so he is not liable for their default, or, in other 
words, having used reasonable care in the selection 
of his servants, he cannot be taken to warrant their 
competency. 

e are not, however, so much concerned with 
the eral principle, which is untouched by the 
Employers’ Liability Act, as with the extensions of 
that principle which have gradually been made and 
with some of which the Act in question deals, As 
at first laid down the doctrine extended only to the 
case of fellow servants engaged in a common employ- 
ment, but when once set on foot it developed almost 
simultaneously with the development of the railway 
system and the coal and iron industries of the 
country. The extensions of the principle depended 
chiefly upon the judicial interpretation of the terms 
‘* fellow servants” and ‘‘ common employment.” 

With reference to the first of these terms, a series 
of decisions established that a foreman was a 
‘* fellow servant” with his subordinates, that a clerk 
of works was in a similar position, and, as a climax, 
but not without a division upon the bench, that a 
general manager, to whom was entrusted the sole 
conduct of the business, was also within the limits 
of the principle. In the last case* the dissentient 
judge, Mr. Justice Byles remarked, ‘“ As I under- 
stood the evidence the person through whose 
neglect the accident happened had been in the 
position of general manager for more than twenty 
years. He had the entire management of the men 
employed under him, engaging them and dismissing 
them as he thought fit. It is said that the manager 
stood in the relation of a fellow-servant to the 
injured workman. I think otherwise.” These de- 
cisions established that an employer was not liable 
for injuries caused to his servants by the negligence 
of those to whom he delegated his authority. Hence 
as their result, an rs Nr having selected his 
manager with reasonable care, avoided all responsi- 
bility, except in so far as he personally interfered 
in the conduct of the business. 

Another series of decisions widened the meaning 
of the term ‘‘ common employment,” and thus further 
diminished the master’s Tiability, In a caset which 
arose in 1858, Lord Chancellor Chelmsford said: 
“Where servants are engaged in different depart- 
ments of duty, an injury committed by one servant 
upon the other, by carelessness or negligence in the 
course of his peculiar work is not within the prin- 
ciple, and the master’s liability attaches in that case 
in the same manner as if the injured servant stood 
in no such relation to him.” In that very case, 
however, where through the neglect of the engine- 
man of a colliery in overwinding, a collier was 
killed, it was held that the collier and the engine- 
man ‘‘ were engaged in one common operation, that 
of getting coals from the pit;” and the course of 
judicial decision rapidly carried the principle far 

eyond Lord Chelmsford’s dictum above quoted. 
In 1856 the contractors for the erection of the 
Crystal Palace employed five sub-contractors to 
execute a portion of the work on one of the high 
towers for a fixed sum. The sub-contractors 
employed workmen under them, one of whom was 
killed through the negligence of a servant of the 
chief contractors, It was held{ that the servants 
were engaged in a common employment, and that 
the contractors were not liable. In 1861 Chief 
Baron Pollock said, ‘It must not be assumed 
that it has been decided that a servant cannot 
maintain an action against the master for the 
act of any fellow-servants, It would be quite con- 
sistent with the cases if we were now to hold that a 
footman may recover against a master for injury 
resulting from the neglect of a coachman or groom, 
there being no connexion between the services of the fellow- 
servants.”§ But in a case|| which arose in 1863, the 





* Gallagher v. Piper, 16 O.B. N.S. 669. 
+ Bartonshill Coal Company v. McGuire, 3 Macq. 300. 
Wiggett v. Fox, 25L. J. Ex. 189. 
Holmes v. Clarke, 30 L. J. Ex. 135. 
108 Waller v. South-Eastern Railway Company, 2 H. & C. 


+ 





learned judge modifies this dictum by sa “Tf 
the med nee.» by his negligent driving ey the 
catriage, whereby the footman who was behind it 
is injured, he could maintain no action against the 
master, but if the butler happens to be crossing the 
road and the coachman negligently drives over him 
he might maintain an action against the master.” 
It was decided in this case that a guard of a train 
and a ganger of the platelayers were engaged in a 
common employment, and that the guard had no 
remedy against the company for an injury caused by 
the neglect of the ganger to secure the permanent 
way. Here again, however, a divergence of opinion 
upon the bench seems to point to the fact that the 
limit of elasticity of the doctrine has been reached. 
And Chief Baron Pollock himself said, ‘*‘ Where, 
indeed, two trains belonging to the same company 
are travelling on different Ree of rail which at a 
certain point intersect, and in consequence of the 
negligence of the driver of one train, a collision 
ensues by which the driver of the other train is 
killed, I own there seems to be less of what may be 
called an employment in one common object.” 
From these and other similar decisions it may be 
inferred that two workmen engaged in the service of 
a large company in (fotally different depariments of 
duty are now, for the purposes of the doctrine before 
enunciated, to be considered as engaged in a common 
occupation ; but it may be anticipated that future 
decisions will tend to limit the application of the 
principle rather than to extend it. 

The scope of the judicial definition of ‘‘ common 
employment,” as indicated above, is not directly 
affected by the Act which now comes into force. 
What the Act does, is to take out of the category 
of ‘fellow servants,” any persons, such as 
managers, foremen, overlookers and others ‘‘ who 
have any superintendence entrusted to them,” or 
‘to whose orders the workman at the time of the 
injury was bound to conform.” ‘‘A person who 
has superintendence entrusted to him” is defined by 
the Act to mean one ‘ whose sole or principal duty 
is that of superintendence, and who is not ordinarily 
engaged in manual labour,” and in future the 
employer will be responsible for injury caused to 
his servants by the negligence of such a person. 

By a further provision of the act an employer 
will be responsible for the neglect of a person in his 
service ‘‘ entrusted by him with the duty of seein 
that the ways, works, machinery, or plant, were 
— condition,” wherever through their improper 
or defective condition an accident is caused. Hence 
the case before referred to, where a railway 
company was not held liable to a guard for the 
neglect of a ganger, would now be decided dif- 
ferently ; not, however, on the ground of guard and 
ganger not being engaged in a common employment, 
but because of the special provision of the Act, It 
is open to question, whether it would not have been 
better to lay down a new criterion to determine 
what the term ‘common employment” means, 
rather than to establish special exceptions and to 
leave future cases to take care of themselves; but 
we have to deal with the law as it stands, 

Perhaps the most sweeping changes made by the 
Act have reference to the conditions of employment 
of railway servants. In future, when any servant 
of arailway company, who comes within the class 
of ‘‘ workmen,” is injured ‘‘ by reason of the negli- 
gence of any person in the service of the company 
who has charge or control of any signal, poin 
locomotive engine, or train upon a railway” he wil 
be entitled to recover compensation from the com- 
pany. Wherever personal negligence on the part of 
the employer could be proved he has always been held 
to be responsible. In a case* where a railway servant 
was killed when working upon a siding, by a train 
shunted in accordance with certain rules of the 
company, it was held that the company ought to 
have had better rules, and that they were liable. 
The Act under consideration confirms the liability 
‘“‘ wherever the injury results from some impropriety 
or defect in the rules or bye-laws,” unless the rule 
or bye-law has received the sanction of the Board 
of Trade or some other department of the Govern- 
ment. 

The benefits of the Act are confined to the class 
of ‘* workmen,” whi¢h, as defined by the Employers 
and Workmen Act, 1875, ,includes only those 
engaged in manual Jabour, and are conditional upon 
due notice of the injury having been given to the 
employer in the manner prescribed. The amount 
of compensation recoverable under the Act is 

¢ by v. Lancashire and Yorkshire Railway, 27 L. J. 
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limited to “the estimated earnings, during the | suitability of the vessel for the purpose for which|She was built in 1844 from the designs of Sir W. 
three years preceding the injury, of a person|she was employed. Symonds, was in commission as the Juno for three 


in the same grade, employed during those 
years in the like employment and in the district in 
which the workman is employed at the time of the 
injury.” The action must be brought in a county 
court, within six months from the date of the injury, 
or, in case of death, within twelve months from the 
date of death. The Act itself is to be regarded only 
as a tentative measure, and, unless renewed, will 
expire in 1888. ; 
hilst much may be said in favour of the general 
policy of the law on this subject, it is open to severe 
criticism. No doubt the risks of every employment 
are considered in the contract of service between 
servant and master, and form a considerable factor 
in the determination of the rate of wages. It has been 
said that if these risks, where they are capable of 
being expressed by a pecuniary measure, were to 
be borne primarily by the master instead of by the 
servant, many industries would become unprofit- 
able, and decline under the burden thus imposed 
upon them, ‘Two considerations, however, may be 
urged in opposition to this statement. In the first 
lace the rate of wages would necessarily be 
owered, in cases where the master either virtually 
or actually stood in the position of an insurer 
against the risks of the employment. In the second 
lace, if the cost of production of the article which 
is the subject of the industry, were increased by 
reason of the attendant risks being included in such 
cost, the public would have to pay a higher price 
for the article, but would experience a correspond- 
ing relief from the funds to which they are called 
upon to contribute for the support of those who are 
injured in the course of the employment, and their 
families. The incidence of the risk (using the word 
risk to denote its pecuniary results) would be upon 
the consumers of the article in the production of 
which the risk arose, instead of, as at present, upon 
the producers and the public. 

It is probable that in many cases the Act will col- 
laterally effect this change of incidence. ‘The question 
of substituting a system of insurance which would be 
for the protection alike of workmen avd employers, 
instead of a precarious resort to the benefits of the 
Act in a court of law, has been already much dis- 
cussed and in some cases carried out. It is, of 
course, open to workmen to make a contract of 
service excluding themselves from the benefit of the 
Act, without substituting any equivalent. In such 
a case, no doubt, a higher rate of wages would be 
obtained, but the additional wages would be spread 
over the whole class of workmen, whether injured 
or not, instead of being applied as a fund for the 
benefit of those injured. There can be no question 
that it would be for the advantage of both men and 
masters to reduce somewhat the wages of a dangerous 
employment, and so to provide a fund out of which 
those who are injured could be compensated. 
Perhaps in the case of small employers this would 
be impracticable, as a serious accident might render 
the fund at any time bankrupt. There can be no 
doubt, however, that by means of a combination 
amongst employers, a substantial and reliable fund 
might be set on foot, which would be able to meet 
all emergencies. The premiums would have to be 
jointly proportional to the wages of the workman 
and to the risks of the employment, as to which a 
scale of danger would have to be tabulated. Such a 
scheme would not only render the position of the 
workman less precarious, but would secure employers 
against the chance of expensive lawsuits. Some of 
the provisions of the Act are Jess clear than they 
might have been, and no doubt before their meaning 
is finally settled a considerable sum will have been 
expended in legal proceedings which might have 
been spent more profitably to the community in the 
way which has been indicated. 





THE “ ATALANTA” INQUIRY. 

Arter a delay that had become to most people 
unaccountable, the report of the Committee appointed 
to inquire concerning the loss of H.M.S. Atalanta 
has at last been presented to the Admiralty, and 
has been given to the public. It will be read with 
much interest by all connected with naval matters, 
and will be carefully scanned by many to find some 
clue to the causes that have led to so much delay in 
its presentation. The broad effect of the report will, 
we think, be to produce a feeling of dissatisfaction. 
There is but little in the way of direct censure on 
individuals, but there is much to show that the 
Committee formed but a low opinion of the safety or 








The report is a very carefully, we may say, most 
guardedly drawn document, and implies far more than 
it says, and it is perhaps even more significant still 
in what it leads up toand just avoids saying. The 
Committee consisted of ‘Admira 1 Ryder (chairman), 
Vice-Admiral Randolph, Staff-Captain R. B. Batt, 
Mr. H. C. Rothery, the Wreck Commissioner, and 
Mr. B. Waymouth, the secretary to Lloyd’s Register 
of Shipping. The instructions were issued to the 
Committee on the 5th of June last, so that the 
inquiry has extended over more than six months. 
Those instructions were “to inquire into the effi- 
ciency of H.M.S, Atalanta and to report to their 
lordships whether that ship was sound, stable, and 
seaworthy when she left England for the West 
Indies in November, 1879, also whether her rigging, 
equipment, officers, and crew were in all respects 
sufficient and suitable to provide for her safety upon 
the service in which she was employed.” They were 
also directed as follows: ‘‘ You will have power to 
call for and examine any official documents, papers, 
or records, over which the Board of Admiralty has 
control; and to take any evidence that may assist 
you in obtaining information on the subject of the 
inquiry ; and you will afford free access to all persons 
wishing to attend the inquiry while evidence is being 
taken.” 

We quote these instructions, because it appears 
from the report itself that the Admiralty have 
broken faith with their own instructions in with- 
holding documents asked for by the Committee, 
and because it has been repeatedly stated that the 
latter portion of the inquiry was conducted in camera 
in direct violation of the instructions. The last 
public evidence taken was so far back as August 
last, or the beginning of September, when important 
questions were raised as to the safety of the ship 
against capsizing under canvas, and as to the steps 
taken upon Captain Sterling’s reports as to the 
tremendous rolling of the ship. It would be almost 
incredible to suppose that the preparation of the 
report, under nine folio pages, has occupied all the 
intervening months. It has moreover transpired 
that reports and counter-reporte have been made to 
the Committee by Mr. W. John, of Lloyd’s Register, 
onthe one hand, whose evidence disclosed a defi- 
ciency in the vessel’s stability at large angles of 
heel, and by the Constructors of the Navy on the 
other, whose evidence had gone rather in the con- 
trary direction, For full ——s of these reports 
we must await the publication of the Appendix 
which is promised. 

Whatever may be the relative merits or demerits, 
however, of the views and calculations of Mr. John 
and the Constructors, it was clearly as much a breach 
on the Committee’s part of their instructions for the 
inquiry to be transformed at a critical moment from 
an open oral one into a documentary and private 
one, as it was for the Board of Admiralty to with- 
hold documents asked for and relating to the ship 
from the Committee. The House of Commons is 
commendably jealous of anything that looks like 
concealment in matters of this kind, and cannot, we 
think, fail to notice that there has been both on the 
part of the Admiralty and the Committee obvious and 
palpable breaches of the instructions on which the 
inquiry was based, and tending to bring the evidence 
to a speedy close. It would be more than curiousif a 
Parliamentary Committee were appointed to investi- 
gate the proceedings of the inquiry that has just 
been completed, and we should not be surprised if 
some rather astonishing evidence came out under 
such circumstances. It is a great mistake to keep 
anything back, or appear to be doing so in a matter 
which concerns the safety of ships of the Royal 
Navy, and where hundreds of lives have been lost, 
and thousands of relatives and friends are eager to 
know all that can be known of the causes that might 
have led to the disaster. Until, however, the Appen- 
dices promised in the report are published, it may 
be premature to dwell longer on this point. 

he report itself commences with a brief history 
of the ship, and then proceeds under separate head- 
ings to discuss (1) her soundness, (2) stability, 
(3) rigging, (4) — (5) seaworthiness, 
(6) the officers and (7) the crew, with ‘con- 
cluding remarks” in which the Committee draw no 
conclusions as to the cause of the vessel’s loss on 
the ground, which is certainly somewhat staggering 
at first sight, that they ‘‘are not asked to state, to 
what cause the loss of the Atalanta is to be attri- 
buted.” 

The history of the ship is now pretty well known. 





and a half years on the Pacific station, and about 
four years on the Australian station, and was after- 
wards used for sixteen years at Portsmouth asa 
water police vessel. In 1877 she was selected for 
fitting out as a training ship, the repairs and refit, 
at first estimated at 11,589/., and afterwards 19,294/., 
ultimately amounting to 27,132/. This was con- 
sidered by many to be an extravagant sum to pay 
for patching up an old and comparatively small 
wood vessel (only about 130 ft. long), but the Com- 
mittee offer no opinion on the subject. The ques- 
tion of cost was, we suppose, like the cause of her 
loss, outside their instructions. 

It is satisfactory to know, however, that the 
repairs were, on the whole, done thoroughly at Pem- 
broke Dockyard, and that the leaks and defects that 
afterwards appeared in the ship were not serious, 
and arose for the most part from local causes. The 
Committee on this point say—‘The conclusion, 
then, to which we have come is, that when the 
Atalanta left England for the West Indies in 
November, 1879, she was a sound ship.” 

So far as the rigging and equipment of the vessel 
go, everything appears to have been found satis- 

actory. It is stated that the officers and crew were 

selected with great care, and there can be no doubt 
as to their sufficiency. Captain Stirling, especially, 
is spoken of in the highest terms of praise as a most 
able and experienced officer. Without reflecting per- 
sonally on the junior officers of the vessel, an import- 
ant blemish in the system of training our young 
officers is pointed out, and one that is worth careful 
consideration. The report says : 

“It seems that young officers may now pass 
out of the Britannia schoolship into one ironclad 
after another, until they attain the age of nineteen 
years, when in the words of a lieutenant’s passing 
certificate they are declared ‘fit to take charge of 
and perform the responsible duties of officers of a 
watch on board any of Her Majesty’s ships ;’ and 
yet they may never have had the opportunity of 
assisting to handle a ship under sail alone in heavy 
weather, and all their knowledge of this important 
branch of seamanship may have been derived, not 
from practical experience, but from books and 
lectures.” 

The most important part of the report, however, 
relates to the vessel’s stability. Our limited space 
this week prevents us from publishing this part of 
the report iz extenso, a8 we desire to do, but as it has 
just appeared in more than one of our daily con- 
temporaries a brief summary may be sufficient. In 
effect the report says that the vessel from her earliest 
days as the Juno was a heavy roller, that all the 
alterations made in her weights since have tended to 
aggravate this vicious tendency, that reports were 
received from Captain Stirling that the vessel after 
being converted into a training ship ‘‘ lurched from 
40 deg. to 45 deg., and rolled to windward from 
22 deg. to 25 deg., that she put her lee nettings into 
the water, and that she made from twelve to thirteen 
oscillations in a minute.” Differences of opinion 
existed among several of the witnesses as to whether 
these figures could be correct. Admiral Sir Thomas 
Symonds did not think they were, but thought if 
they were true she ought to have been broken up, 
The Controller of the Navy, Sir Houston Stewart, 
did not dispute the figures, but thought them natural 
for a Symondite. Admiral Sir G. Wellesley, who 
was Senior Naval Lord of the Admiralty, and whose 
duty the report says it would have been to inquire 
into the matter, does not remember having paid any 
attention to the vessel’s deep rolling and lurching. 

Bilge keels had been put on to modifiy the roll- 
ing, but they appear to have been rolled out of 
water even in ordinary weather, and struck the 
water so violently on their return as to strain their 
own fastenings and shake the ship throughout, 
They were taken off after the first cruise as a 
training ship, and the Committee evidently think 
they should again have been fitted, but lower down. 
The Committee say, ‘‘There can be no question 
that the mode of estimating the extent of the 
vessel’s lurches was very likely to mislead; and 
whilst we are not in a position to say positively that 
she lurched as much as 45 deg. or even 40 deg., yet 
the fact of her having frequently brought her bilge 
keels out of water, even in a moderate sea, and the 
statement of Lieutenant Bethell that in a gale the 
lee nettings were in the water about once every 
half-hour, satisfy us that after her conversion into 
a training ship she must have lurched and rolled very 
deeply.” They further say, after stating that the 
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centre of gravity had been lowered with each 
change: ‘And the conclusion, therefore, at which 
we have arrived is that, if she lurched and rolled 
very deeply when fitted as a ship of war, it may 
fairly be presumed that, but for the presence of 
the bilge keels, she would have lurched and rolled 
more deeply as a training ship, still more so on 
the second cruise, and most of all on her last 
cruise.” 

After giving the opinion of Mr. John, who had 
been requested by the Committee to make an inde- 
pendent series of investigations as to the vessel's 
stability, that ‘‘ it was by no means improbable that 
she would capsize, if caught in a squall of wind 
unless skilfully handled,” and stating that Mr. 
Barnaby appeared to share Mr. John’s preference 
for a design with less beam and more ballast, the 
Committee complete this section of their report 
with the following remarkable paragraph : 

‘¢ What we are required to say is, whether the 
Atalanta when she left England in November, 1879, 
was a stable ship; and the conclusion to which we 
have come, after a full consideration of all the facts 
of the case, is that she was on the whole a very 
stable ship except at large angles of heel; that she 
was more stable than when first commissioned as a 
training ship; and much more so than in her 
previous commissions as a man-of-war.” 

It is little to be wondered at that the press and 
the public generally have seized the words ‘‘ except 
at large angles of heel” as giving a clue to the whole 
mischief. Herein to our minds lies an entire con- 
firmation of the views put forward by Mr. John. 
With a ship carrying a huge spread of canvas, as 
the Atalanta did, for her size and weight, and lurch- 
ing heavily and deeply, as is now beyond question, 
and thus reaching large angles of heel frequently, 
surely it was at these large angles that she should 
have been abundantly supplied with stability. 

The Committee further say under the head of 
seaworthiness, that if the Atalanta had been thrown 
on her beam-ends she would have sunk ; and that to 
have increased her ballast sufficiently to have given 
her a good righting moment when on her beam- 
ends, would have been attended with other elements 
of danger, such as excessive labouring, and a conse- 
quent tendency to carry away the masts, which 
would also endanger her safety. It has been re- 
marked by some of our contemporaries, that it must 
have been difficult to know what to do with her. 
Mr. John, in his evidence, stated that he thought 
her ‘‘a type of vessel which it is very difficult to 
make easy at sea, and very easy to make unsafe.” 
Few will now, we think, be disposed to ques- 
tion this description of her, but still fewer will 
think she was ever fit for a training ship, to 
cruise about with 300 young sailors on board, On 
the whole the impression left by the Committee’s 
report is, that they in effect accepted the views 
laid before them by Mr. John, which is substan- 
tially contained in the following extract from his 
first day’s published evidence : 

‘* Under all these circumstances it appears to me 
that the Atalanta as equipped for sea on her Jast 
cruise, combined an apparent stiffness under her 
canvas at moderate angles of heel likely to be mis- 
leading when combined with a deficiency of stability 
at large angles for a vessel so heavily sparred in 
proportion to her displacement, This, combined 
with the facts recorded as to her deep rolling and 
lurching, renders it in my opinion by no means 
improbable that she was capsized in a squall of 
wind, which might easily have happened if the 
vessel was otherwise than very skilfully handled.” 





CHEMICAL AFFINITY AND ELECTRO- 
MOTIVE FORCE. 

AN important paper giving the latest results of 
his exhaustive research to determine the value of 
chemical affinity in terms of electromotive force 
was read at a recent meeting of the Physical Society 
by Dr. C. R. Alder Wright, lecturer on chemistry 
and physics at St. Mary’s Hospital. In the present 
article we propose to give the leading and most 
practical conclusions at which the author has 
arrived, 

Dr. Wright began by considering the true value 
of the extant British Association unit of resistance, 
or ohm of electricians, and from a consideration of 
the values obtained by different experimenters such 
as Weber, Kohlrausch, and Rowland, he concludes 
that the true value of the ohm lies between 1 
and 1,005 earth ) never a per second, and therefore 
that until fresh determinations are made, the exist- 





ing British Asssociation units may reasonably be 
taken as correct. It follows also that the electro- 
motive force of a new-made Clark’s standard ele- 
ment is 0.457 volts, without correction for error in 
the British Association unit. The qualification 
new-made is needful, for according to Dr. Wright’s 
experience of these cells, their electromotive force 
diminishes with age. When carefully prepared 
they will keep constant for three or four months, 
but after that the electromotive force ins to 
decline by a slight percentage, say one or two per 
cent. in two years. This declension is accelerated 
or occasioned by air within the cell, and the direc- 
tions given to seal the mouth of the cell with 
paraffine wax are hardly sufficient to keep out the 
air, for the wax cracks at the edges. A better plan 
is to hermetically seal the orifice of the cell. 

By comparing in the same way the different values 
got for J, or Joule’s mechanical equivalent of heat 
by Joule himself, H. F. Weber, Hirn, Violle, 
and Wright and Rennie, Dr. Wright finds that if 
the British Association unit is taken as exactly one 
earth quadrant per second, then J is 42 x 10s cen- 
timetre - gramme - second units, with a probable 
error of less than one per cent. too great or too 
small. Joule’s values obtained from experiments 
on the friction of water in 1850 and 1878, — 
41.57 x 10° and 41.54 x 10° respectively, are probably 
below the truth. 

It is then shown by Dr. Wright that in an elec- 
trolytic cell the total work done is that performed 
in breaking up the electrolyte into the ‘ nascent” 
products of electrolysis, together with that due to 
the resistance, R, of the fluid, which is indicated by 
the expression C? R ¢, where C is the strength of 
current passing, and / is the time it passes. So that 
by determining the total work by the formula 
W=E Q (where E is the electromotive force or dif- 
ference of potential between the electrodes, and Q 
is the quantity of electricity that passes, or in other 
words C #), and subtracting from it the work of 
overcoming the fluid resistance C* R ¢, there is 
left the work done in breaking up the compound 
into the ‘‘ nascent” products of electrolysis, or 
(E—C R) Q. The quantity E—C R is the counter 
electromotive force set up during electrolysis which 
is indicated by ¢ in Ohm’s formula : 


= (E)-e 
ony @)’ 
where x (E) is the sum of the electromotive forces 
other than the counter electromotive force, and 
= (R) is the sum of the resistances in circuit, Hence 
by electrical measurements the work done in break- 
ing up an electrolyte into its ‘‘nascent” products is 
easily ascertainable ; and it ordinarily exceeds the 
work done ijn breaking up the electrolyte into its 
final products. 

After discussing the results of previous observers, 
Dr. Wright propounded the important theorem 
founded on his own measurements, that the first 
action of the current is to break up the electrolyte 
into ‘“ nascent” forms which would evolve heat in 
becoming transformed into the ordinary forms of 
the bodies produced by decomposition. However, 
the attractive action of the surfaces of the elec- 
trodes employed causes a variable fraction of the 

roducts to be evolved not in the nascent state, 
but in the ordinary condition or nearly so, if solid, 
and in the form of quasi-liquefied substances if nor- 
mally gaseous — as oxygen and hydrogen), thus 
necessitating a less expenditure of work than would 
otherwise be requisite to bring about decomposition. 
Similarly if the electrodes are oxidisable, or if sub- 
stances which are chemically acted on by the nascent 
products should be dissolved in the fluid elec- 
trolysed or should adhere to the electrodes, or if 
other analogous physical or chemical changes take 
place, the energy thus gained is subtracted from 
that otherwise requisite to be expended to produce 
electrolysis. The “nascent” products here spoken 
of are perhaps the ultimate atoms which compose 
the ordinary molecules of a substance and which 
in clashing together again to form the molecule give 
out heat. This theorem indicates the value of ¢ 
to be given by the series : 


e=E, + {(1—n,) Hi—m hy +(1—n,) H, + my hy - 
SH xd; 


where E, is the electromotive force representing 
the work done in the breaking up of the electrolyte 
into the final products ; , and m2 the fractions of the 
total ions at the positive and negative electrodes, 
which are not evolved in the nascent form; H, and 
Hz the heats of transformation of the nascent ions 








into the final products ; 4, and 4, the heats of con- 
densation of the evolved gases (when the final pro- 
ducts are gaseous) to the quasi-liquefied forms of 
these substances; and y (H) the algebraic sum of 
the heat evolved by the action of the ions on the 
electrodes, &c., including the electromotive force 
due to the formation of liquids of different densities 
round the two. electrodes respectively. It is fur- 
ther shown by Dr. Wright that this formula includes 
and accounts for a large number of observed facts 
in electrolysis, 

For instance, the formula accounts for the 
decline of the polarisation of the electrodes of a 
voltameter as time elapses after the breaking of 
the circuit, and the nature of the curves expressing 
the rate of fall. It predicts that the rate will be 
greater in water containing dissolved air, than in 
water free from air, and greater, cefaris paribus, 
with smaller electrodes than with larger ones, 
These results are verified by experiment. It also 
indicates that the electromotive force of a Grove’s 
gas battery composed of hydrogen and oxygen must 
lie between 0 and 1.50 volts, and must be subject 
to at variations under certain conditions, a 
result which is found to be the case. The pheno- 
menon of so-called ‘‘ condensation” of voltameters 
is in strict conformity with the formula, which also 
accounts for the observation that under certain 
conditions water may be electrolysed with a visible 
evolution of either oxygen or hydrogen, or both, 
2. om battery of less electromotive force than 1.5 
volts. 

A more important practical deduction, however, 
is that the value of ¢ increases with the strength of 
the current, though at a less rapid rate; and hence 
it follows that the electromotive force of a voltaic 
couple in which hydrogen escapes or a metal is 
deposited is not constant but diminishes as the gene- 
rated current increases. This deduction may be 
experimentally verified on Daniell’s, Grove’s, and 
other cells. One result is that Ohm’s method of 
determining the electromotive force of batteries 
and their internal resistance by means of two or 
more currents of different strength produced by the 
same battery, are more or less erroneous, for in these 
methods it 1s assumed that the electromotive force 
of the testing battery yielding the current, remains 
practically constant. In the case of a Daniell cell the 
variation of electromotive force with the strength of 
current given by the cell is sometimes as much as 
10 per cent. It is not easy to see how the internal 
resistance of a battery can be measured without 
employing at least two currents of different strength. 
Soleok if we remember rightly, Dr. O. J. Lodge 
has endeavoured to show that it is theoretical 
impossible; but we have Dr. Wright’s assurance 
that it can be done by two methods based on polari- 
sation, and employing only one strength of current. 
Probably Dr. Wright will publish them before long, 
and enable electricians to put them into use. 

In the course of his laborious experiments Dr. 
Dr. Wright has made many determinations of the 
quantity of oxygen evolved by electrolysis in dif- 
ferent periods of time by very minute currents, and 
they invariably show that the law of Faraday, to the 
effect that there is no conduction without electro- 
lysis, is always observed. 


NORTHERN IRON TRADE IN 1880. 

In no recent year have there been the fluctuations 
in the iron trade of the north that have marked the 
course of the year 1880. These fluctuations have been 
chiefly in the value of iron—the extent of the trade 
as measured by the production having been increased 
with some steadiness, and this not in one branch 
alone but in most. When the year began, prices 
were rising rapidly under the stimulus of the demand 
from the United States, and though that demand 
collapsed by the middle of the year, and prices 
returned to their old level, yet the result, in an 
increased and increasing production of crude iron, 
and of several kinds of manufactured iron, has 
remained, so that at the close of the year the output 
is much larger than at its commencement, and is 
far above that of the average of recent years. At 
the beginning of 1880 the price of Cleveland pig 
iron was based on a standard of 50s. per ton; it 
rose rapidly to 63s. per ton in the month of March, 
and it receded as quickly to 39s. per ton by June, 
since which it has fluctuated a — or two up 
and down. There has been no such fluctuation in 
the extent of the output. At the beginning of the 
year there were 99 of the 165 blast furnaces in the 
Cleveland and Durham district in operation,—and 
that number has been steadily increased until there 














630 


ENGINEERING. 


[Dec. 31, 1880. 





are now 118 at work in the district, It is worth 
while noticing that at the beginning of the year 
four-fifths of the furnaces in operation were = 
ducing iron from the native ores, whilst at the close 
that proportion was slightly increased. It is evident, 
therefore, that the production of hematite and other 
iron from imported ores has not risen in proportion 
to the increase in the production of Cleveland iron. 
At the beginning of the year the total production 
of iron of all kinds in the Cleveland and Durham 
district was at the rate of 6000 tons daily, and that 
quartity has now been raised to over 7100 daily. 
And the total production of 1880 may well be set 
down as 2,500,000 tons—the largest quantity made 
in any year in the history of the trade in the north. 
At the beginning of the year the stocks of pig iron in 
the hands of the makers and in the warrant stores 
amounted to 282,866 tons, and the stocks at the close 
of the year may be said to amount to 315,000 tons, 
so that the production of iron has been very well 
maintained by the sale. As the production of Cleve- 
land iron is to the extent of 5500 tons daily— 
hematite and spiegeleisen giving the remainder—it 
must be acknowledged that the stocks in hand are 
not excessive, and that the disposal of all the output 
with the exception of between 30,000 and 40,000 
tons is an indication of the soundness of the base of 
the trade in the north, and also of the replacement 
of the demand for iron for the United States by 
that from other quarters later in the year. It was 
at first anticipated that the declension of the demand 
from the United States for crude iron would be 
followed either by an unprecedented increase in 
the stocks in the hands of the makers and in the 
warrant stores, or it would necessitate a large 
reduction in the extent of the output. But the 
roduction during the later months of the year has 
n increased rather than decreased, and yet the 
stocks have not risen more than is the average in 
the winter season. This is due to the growth of the 
demand for the cheap crude iron of Cleveland, 
largely from Scotland and Germany, but in a 
marked degree also from the very great develop- 
ment in the demand for consumption in Durham at 
the plate and angle mills. At the present time the 
prospects of the crude iron trade in the north seem 
to point to a continuance of that large output at 
prices comparatively low, for the volume of demand, 
though less than in the summer, is locally increasing 
rather.than diminishing, and the briskness in the 
shipbuilding industry gives every sign of continuance 
of the large demand for local malleable iron uses. 
In the finished iron trade of the north there has not 
been such great fluctuation in prices, either in the 
market or those realised by the makers. If we 
take plates as the standard, we find that at the 
beginning of the year the price of plates was about 
8/. 10s. per ton, and that it rose to 9/. 10s, in the 
begivning of March, but fell with the fall in the price 
of pig iron, and now having slightly recovered 
may be said to be in large demand at about 6/. 15s. 
per ton, Other classes of iron—with the one excep- 
tion of rails—have moved in a somewhat similar way, 
so that it will be seen, judging from the market 
rice, that the course of the manufactured iron trade 
o been a not unprofitable one, seeing that the 
margin between the price of the pig iron and of the 
finished iron in the market is still above the average. 
If we turn to the truer test—the realised price of 
manufactured iron—we shall find that the fluctua- 
tion has been less, Again, taking the price of 
lates as the test we find that the price has varied 
From 5/. 168, 11d. per ton to 6/. 13s. 8d.—the highest 
rice being that for the middle quarter of the year. 
Rates of wages have also fluctuated a little—an 
increase of 2} per cent, in the early part of the year 
having been followed by a reduction later of five 
cent, But the lower prices that have been 
atom in the manufactured iron trade have in a very 
complete manner re-established a trade that had 
been supposed to be decaying, and thus in every 
branch of the trade, with the exception of that of 
rails, there is greater animation at the end of the 
year than there was at its commencement. The 
demand for shipbuilding iron has grown with the 
cheapness of vessels and the better prospects of their 
employment, until the activity at the shipbuilding 
ards, which was exceptional at the beginning of 
1880, has become general before its close, so that 
at every yard there are orders that will occupy the 
early months of the new year to complete. Thus 
the present briskness in the plate and angle trades 
has every a of continuance for several 
months, and the effect of that briskness is carried 
into most of the related industries. The whole 





course of the iron trade, indeed, has been changed in 
the year, for whilst it commenced with an intense 
demand for iron for one special use, that demand is 
replaced by one more general, and one that depends 
almost as fully on the increased use of iron at home 
as on the exports to other countries. Prices, it is 
true, are still low, and show no signs of any rapid 
increase, but the large volume of business is main- 
tained by a steady sale and consumption, and with 
the exception of the lowness of the — it may be 
said that the iron trade of the north has known no 
better condition and no brighter prospects for some 
years than it has at the present, and that now are 
apparently before it. 








NOTES. 
An ALumIniuM BatrTery. 

A curious and novel voltaic cell has been devised 
by Herr Wohler, and described in Liebig’s Annalen. 
The chief peculiarity is that both plates are of the 
same metal—aluminium—and a tolerably strong 
current is supplied. The cell consists of ‘a glass 
vessel 6 in. high, filled with very dilute hydro- 
chloric acid, or caustic soda, and containing an inner 
porous pot filled with concentrated nitric acid. In 
each compartment is placed a cylinder of aluminium 
provided with a projecting lug which passes through 
the cover of the vessel, and acts as a contact piece 
for the electrodes or conducting wires. As soon as 
the aluminium cylinders are plunged into the acids, 
a current is given off sufficiently powerful to heat a 
platinum wire red hot. 


AMERICAN BESSEMER PRODUCT, 

Mr. E. Windsor Richards announced at the last 
May meeting of the Iron and Steel Institute, that 
the Edgar Thomson Steel Works had produced 
12,007 tons of ingots, out of two vessels, during the 

receding March—an almost incredible statement. 

he following, however, is the official report (upon 
which royalty is paid) of the output of the same 
works in November last, The charges average about 
74tons. The ton mentioned in the report is 2240 lb. 
and not the 2000 lb. ton used in other departments 
of American trade, 

November, 1880. 
Number of Vessels, 2; Blows, 1746. 
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Tons of ingots 


oe 


7 blooms oe 12,1684 
» Fails... 11,0374443 
» billets tee aba 4 
»>, . merchant blooms ... 
Total finished product “ + 11,110 5945 


THE PHOTOPHONE. 

The opinion is gaining ground, especially amongst 
French savans, that the musical sounds produced 
by Professor Bell in discs of various substances, 
such as mica, india-rubber, metal, and wood, by 
holding them in the path of a — interrupted 
beam of light, are really due to heat and not to 
light. Radiophonic notes, such is the new term, 
have been obtained by M. Mercadier from ordinary 
gas lamps without employing lenses to concentrate 
the interrupted beam, by simply bringing the 
receiving disc near the source, Even a plate of 
copper heated to a bright red heat produced very 
distinct musical tones, which gradually died away as 
the plate cooled to a dull red followed by obscurity. 
The fact that when the receiving discs were coated 
with silver on the side next the light the effects were 
feeble, and that when coated with absorbent lamp- 
black they were strong, would seem to tell against 
Professor Bell’s conclusion that the sounds were 
due to light, 

FLASHING SIGNALS. 

Intermittent luminous signals are likely to be 
useful for enabling lighthouses to flash their dis- 
tinctive names by the Morse code according to the 
idea of Sir William Thomson, or for preventing 
collisions between two ships at sea, and it is there- 
fore =~ to secure a good means of producing 
them. When a steady light is occulted by a movable 
screen, a8 in Sir William Thomson’s latest plan, 
there is a waste of the light during all the periods of 
eclipse ; and hence it would be more economical to 
find a — of raising the light to produce the signal 
flash, and lowering it again to produce the dark 
spaces, The new petroleum-oxygen lamp of M. 

ubosq, the Parisian optician, is so constructed as 
to answer the purpose very well. The wick is 
round, and a supply of oxygen gas is directed bya 

ipe from the reservoir into the centre of the 
e. When the oil is burning in the ordinary air, 

the flame is of the ordinary brightness; but when 
the jet of oxygen plays upon it, the brilliance rises 





almost to that of the oxyhydrogen light. By lettin 
on or stopping the supply of gas, then, a series o 
vivid es can be generated, and luminous signals 
produced. The required regulations can be readily 
effected by operating a Morse key arranged to con- 
struct the india-rubber pipe carrying the supply of 
oxygen from the reservoir to the flame. 


Tue Protective Rance or A Licutnine Rop. 

Mr, W. H. Preece has done a practical service in 
determining with some approach to accuracy the 
amount of space protected by any efficient lightning 
rod, Our notions on this point have hitherto been 
somewhat hazy and uncertain; but if Mr. Preece’s 
conclusion is to be relied on, and we can observe no 
flaw in his argument, a lightning rod protects a conic 
space whose height is the length of the rod, the base 
being a circle having its radius equal to the height of 
the rod. Mr, Preece has for many years given his 
attention to this important subject, and in all his ex- 
perience of lightning rods, good, bad, or indifferent, 
and the destructive effects of lightning discharges, 
he has, it appears, found no case where damage was 
inflicted within this conical space when the building 
was properly protected. Many cases have occurred 
wherein the pinnacles of the same tower of a church 
have been struck when one pinnacle had a rod 
attached ; but these pinnacles can be shown to have 
stood without the limits of the safety cone. To 
protect such turrets it is therefore necessary to run 
a rod up every turret, It is also evident from Mr. 
Preece’s theorem that each chimney stack and pro- 
minent point on a building should have its own rod 
or discharging point unless it comes within the 
charmed area, and that the higher the rod the greater 
its protective range. 


Arctic EXPLORATION, 

The rejection of Commander Cheyne’s balloon 
expedition to the North Pole by the Royal Geo- 
graphical Society is not to be surprised at, consider- 
ing the very uncertain character of aérial journeys. 
Indeed there is a growing conviction that individual 
‘dashes for the Pole” are a visionary waste of 
money, and since the failure of the splendidly 
equipped attempt of Captain Nares it is doubtful if 
any single venture in the old style will ever again 
be paid for out of any national exchequer. Ships 
will no doubt be despatched by wealthy owners, 
eager for the fame of exploration, and valuable 
results will, doubtless, be obtained by these, as in 
the case of the Vega, Baron Nordenskjold’s vessel ; 
but the project of Lieutenant Weyprecht for the 
establishment of international scientific stations in 
a great ring within the Arctic circle is the plan 
which will most likely be adopted in the future. 
This result will probably be hastened by the enforced 
return of the American exploring ship Gulnare 
through injuries sustained, and by the recent news 
that Mr. Gordon Bennett’s steam yacht the Jean- 
nette is lost among the northern ice. Meanwhile to 
hasten the execution of Lieutenant Weyprecht’s 
plan we learn that Herr L; O. Smith, a merchant 
of Stockholm, has placed 4000/. at the disposal of 
the Academy of Sciences for use in setting up a 
scientific station at Spitzbergen. This might be 
made the first step toward the contemplated circle 
of observatories, and it is probable that England 
will also establish posts in North America, 


Siemens’ Evectric Lieut. 

Dr. Werner Siemens has made another useful 
application of the dynamo-electric current to the 
performance of mechanical work. Hydraulic lifts 
are costly to install and to maintain, so he has 
invented an ingenious electric lift, which has been 
exhibited recently at the Mannheim Industrial 
Exhibition, where in the course of a few weeks it 
conveyed over 8000 persons at a speed of 1} ft, per 
second. The lift is quite safe, the carriage being 
suspended by two wire ropes which pass over drums 
at the upper terminus and carry counterweights at 
their ends which equilibrate the average burden to 
be borne. To raise or lower the lift, therefore, only 
a slight additional power is required. This is sup- 

lied in the form of an electric current from a 

ynamo-electric generator on the ground, and it is 
conducted to a second dynamo machine attached to 
the carriage. The propulsion is effected by means 
of a metal ladder or rack which runs up the middle 
of the ‘‘shaft” or passage of the lift, and into this 
rack work two toothed wheels carried by the lower 
part of the framework of the carriage. These 
wheels are driven by the revolving armatures of the 
dynamo machine on the car by means of an endless 
screw. The current is led from the stationary 
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generator to the moving one by conductors running 
up the sides of the ladder and two metal rollers 
which make contact with them, and are connected 
to the armature of the machine. The return pt 
of the circuit is formed by the metal wires which 
hang the carriage. In hotels and such places, for 
the conveyance of persons and luggage, this electric 
lift is likely to be useful; but for mercantile pur- 
poses it would be advisable, perhaps, to modify it, 
and replace the ladder arrangement by a wire rope 
and winch driven by the current. 


EvurRopeAN TELEGRAPH OFFICES, 


In a recent report to the French Senate on the 
establishment of municipal telegraphic bureaux, the 
following Table occurs, which is of interest as show- 


mining engineers, in a very exhaustive paper on 
electric illumination, showed that a better system 
of lighting tended to increase the powers of indus- 
trial production, and defined the desired qualities 
of electric lighting apparatus to be the efficiency of 
the generator, and regularity of action, small size, 
low price, and easy maintenance of all the apparatus. 
In discussing electrical prime movers MM. Davreux 
and Evrard, engineers, pointed out that since large 
steam engines were more economical than small 
ones it became profitable to found central stations 
for the supply of local power by means of electricity, 
which could be led, by means of wires, more easily 
and economically than compressed gases, without 
risk of explosion, as in the case of steam, and with- 
out polluting the atmosphere. 












































| Offices opened in 
CountRY. | 0 “ iy | | Tyel qn in 

| 1872. | 1873. | 1874. | 1875. | 1876. | 1877. | 1878. | 1879. 
Sees an gm et 3271 192 | 272| 271| 260) 140, 194| 182| 929 4782 
Germany... ... ot 2050 1987 | 328| 519| 654) 850, 908 | 926] 817 8222 
Austro- Hungary san 2162 261 | 288| 212) 176) 141 | 109) 95] ... 3144 
Belgium ...  ... wd 478 44/ 25) 27| 12/ 27) 28| 12 648 
Spain 208 7 | ox ove 47 | 18 56 | ... 336 
England ... ‘ios mt 5178 301 13 22 | 233 59 37 5259 
dia |. ok. a 1202 21| 122] 141] 185 | 184) 149] 186 2135 
Norway ... ote na 147 1 15 Sis 9 25 on 33 230 
Holland nt 261 21| 33] ... 35 5; 11] 10 376 
Russia oe 1024 309 | 165| 117| 150) 200| 196| 165 2326 
Sweden ... ee 298 22 49 | ... 152] 107; 48) 99] ... 715 
Switzerland mn | 623 80} 93 | 202 | 51 | 27; 11/ 13 1087 








ing the development of telegraphic communication 
during the last eight years. 

It will be noticed that a considerable reduction 
was made between 1876 and 1878 in the number of 
offices in this country, owing to rearrangements and 
modifications in the system of working. 


A Gas Leak DETECTOR. 

Mr. G. F. Ansell, the inventor of the well-known 
firedamp indicator, has recently applied the principle 
of that apparatus to the production of a handy little 
instrument for the detection of gas leaks. It will 
be remembered that the action of Mr. Ansell’s fire- 
damp indicator is founded on the fact that different 
gases have different rates of diffusion through a porous 
body, the velocities of diffusion being inversely as the 
square roots of the respective densities of the gases. 
In the gas leak indicator this property is taken advan- 
tage of as follows: A small chamber is provided, 
having its back formed by a disc of terra cotta, this 
chamber being provided with a small stop-cock, by 
which its interior can be placed in communication 
with the outer air. If when this stop-cock is closed, 
the indicator be taken into a room where a gas 
leakage exists, the gas, in virtue of the above- 
named law of diffusion, enters the chamber through 
the terra cotta disc more rapidly than the enclosed 
air escapes, and the pressure in the chamber con- 
sequently rises. This increase of pressure is utilised 
to move a hand on a dial at the front of the instru- 
ment, each pressure corresponding to a certain per- 
centage of gas in the atmosphere in which the 
indicator is placed. The dial is graduated from 0 to 
35 per cent. of gas, and is moreover marked to 
show when the mixture is and is not explosive. The 
instrument is very sensitive and prompt in its action, 
and it is calculated to serve a very useful purpose. 
We may add that it is being introduced by Messrs. 
R. Macpherson and Co., of the Coal Exchange, 


ELECTRICITY AT THE BRUSSELS CONGRESS. 

At the recent Congress of Commerce and Industry 
held at the Brussels Bourse in connexion with the 
International Exhibition the latest developments of 
electricity, namely, telephony, electric lighting, and 
the transmission of motive power, were the subjects 
of three very able papers, M. Bede, a past professor 
of the Liége University, in treating of telephone 
exchanges, strongly recommended the use of 
phosphor-bronze for wires instead of iron, owing to 
its electric conductivity being four times greater 
than that of iron, and its tensile strength from three 
to four times greater than that of steel, Aérial 
wires are more easy of inspection than underground 
ones, but they are dangerous to life and property, 
and M. Béde very justly remarked that the inventor 
who would devise a cheap mode of constructing 
underground lines, permitting of ready access, would 
render a great service to telephonic progress. MM. 
De Backer and Desguin, Belgian Government 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-fron Market.—The pig iron warrant market 
was again — last Thursday, and prices improved about 
4d. per ton farther, the decline during the first two days 
of the week being fully recovered. Business was done 
during the forenoon at 51s. 44d. cash, and at 51s. 6d. to 
51s. 7d. one month, the close being buyers at 51s. 44d. 
cash and 51s. 7d. one month, and odes asking 1d. per ton 
more. In the afternoon the range of quotations was from 
51s. 5d. to 51s. 7d. cash, and from 51s. 7d. to 51s. 9d. one 
month, and at the close there were sellers at the top prices, 
and buyers near. market was even stronger on 
Friday morning, and at one time a further advance of 34d. 
per ton was obtained, but the close was weaker, although 
still 1d. over the close on the previous day and the previous 
Friday. ‘lLhere were transactions during the forenoon at 
from 51s. 8d. to 51s. 10d. cash and from 51s. 10d. to 52s. 
one month, and the closing prices for sellers were 51s. 9d. 
cash and 51s. 11d. one month, and buyers offering 1d. per 
ton lower. The afternoon quotations ranged from 51s. 104d. 
down to 51s. 7}d. cash, and from 52s. down to 5ls. 9d. one 
month, and at the close of the market there were sellers 
asking 51s. 8d. cash and 51s. 10d. one month, and buyers 
near. Monday was observed as a holiday amongst the 
members of the “ iron ring.’? When business was resumed 
yesterday morning there was rather a firm market with an 
advance of about 2d. per ton made during the forenoon ; 
in the afternoon, however, the posting of the official returns 
as to production, consumption, and stock, sent prices up 
another 4d. perton. But the market was less firm at the 
close, although still 4d. under last week’s close. There 
were transactions during the forenoon at from 51s. 9d. to 
51s. 10d. cash, and from 51s. 11d. to 52s. one month, the 
close being buyers at 51s. 9d. cash, and 51s. 11d. one month, 
and sellers asking 1d. more per ton. The quotations in 
the afternoon ranged from 52s. to 52s. 2d., and again down 
to 51s. 11d. cash, and from 52s. 44d. to 52s. one month, and 
the market closed with buyers at 51s. 11d. cash, and 52s. 1d. 
one month, and sellers asking 1d. per ton higher. The 
market opened very firm this forenoon, the prices paid 
ranging from 52s. ih. to 52s. 44d. one month, receding to 
52s. 3d. one month, and 52s. 1d. cash, but again improv- 
ing to 52s. 5d. cash, and 52s. 7d. one month paid, and 
at the close sellers at 52s. 6d. one month, and 

52s. 4d. cash, and buyers near. There was a stead 
market in the afternoon, with business done at 52s. 44d. 
cash, and up to 52s. 64d. one month, and at the close the 
uotations were somewhat weaker. For some days lately 
there was no great amount of bond fide business in pig 
iron traneacted, there being a good deal of uncertainty as 
to how the stocks would be found when the annual state- 
ment prepared by the committee of brokers and iroumasters 
made its appearance ; but the feeling still continued to.be 
one of great confidence in to better prices next year. 
The investment in warrants by the public goes on without 
any material alteration; indeed, during a couple of days 
last week large speculative purchases were e in conse- 
quence of a report being current that the stocks would 
show a decrease when the annual statistics of the Scotch 
iron trade were published. They certainly did show a 
decrease when they were issued yesterday, but not to any 
great extent. In the mean time, the general trade 
is quiet, and all kinds of pig iron have been pressed 
on the market at prices much under makers’ quota- 
tions. The commoner brands continue to find the 
best market in the public warrant stores, where the stock 
has of late been rapidly increased in order to meet the 
requirements of speculative purchasers. The d d for 
Scotch pig iron for shipment to America is but slight, not- 
withstanding the enormous amount of trade doing in that 








country. Asis usual at this season of the year, the Con- 


tinental demand for pig iron is likewise within 
compass. Messrs. i Baird and Co. have 

one additional blast farnace at Gartsherrie, and one has also 
been blown in at Carnbroe by Messrs. Merry and Cuning- 
hame ; on the other hand, the Glasgow Iron Com have 
damped out one of their furnaces at Wishaw Iron Works, 
There are now twelve furnaces in operation. At the close of 


last week the total stock in Messrs. Connal and Co.’s warrant 
stores stood at 495,436 tons, the increase in the shape of 
iron m the makers’ yards in the course of 
the week being 2868 tons. 


New Shipbuilding Contracts.—It is freely rumoured that 
an order for the construction of four or five steamers 
has just been placed with a Greenock shipbuilding firm. 
Messrs. Robert Duncan and Co., Port-Glasgow, bave con- 
tracted for the construction of a screw 8 er of 3000 
tons, for the British and Burmese Steam Navigation Com- 
pany. Her engines will be furnished by Messrs. Denny 
and Co., Dumbarton. A steamer of 1100 tons for the 
Clyde Shipping Company, is to be built by Messrs. Robert 
Steele and Co., Greenock, to replace the steamer Arklow- 
She is to be constructed on the celluldr principle. An order 
has ae been placed with Messrs. Ramage and Ferguson 
shipbuilders, Leith, for an auxiliary iron steam — o 
over 600 tons, builders’ measurement, which will be built 
from designs, and under the charge of, Mr. St. Clair 
Byrne, Liverpool. 

The Tay Bridge.—A special meeting of the Dundee 
Town Council was held last Friday to consider the resolu- 
tions of a special committee ap to consider the 
Bridge Bill—namely, that the bridge should not be more 
than 40 ft. in height, instead of 77 ft., that the Newport 
janction with the bridge should be on the land and not on 
the beach, that the increase in the mileage rates from six 
to ten miles for the bridge should not be made, and that the 
resolutions of the committee be sent to various town coun- 
cils, who should be asked to co-operate with Dundee to have 
them carried into effect. A long discussion ensued, and 
ultimately the following resolutions were approved of by 
fifteen to eight (the minority voting in favour of the com- 
mittee’s resolutions): 1. That while the Council consider 
the lowering of the Tay Bridge to 40 ft. would be desirable, 
and would not seriously interfere with the navigat.on of the 
river, they are prepared to approve of a height of 77 ft., as 
fixed by Parliament last session. 2. That as to the branch 
to Newport, the committee object to the junction with the 
main line as shown on the plans, and are decidedly of 
opinion that the junction to Newport should be made 
entirely on the land before entering on the bridge. 3. 
That the increase from the six-mile rates in the Act of 
1870 to the ten-mile rates now inserted in the Bill for the 
traffic, and for the conveyance of passengers over the 
bridge, in addition to the usual statutory rates for the 
other portions of the line, are excessive and objectionable, 
and no such increase of rates should be made. 4. That a 
copy of these resolutions be sent to the directors of the 
North British Railway Company, with a view to an 
amicable arrangement, so that the Town Council may be 
able cordially to support their Bill. At a meeting of the 
Edinburgh Chamber of Commerce held Zoteriey, it was 
resolved to petition in fayour of the bridge being built at a 
lower height than 77 ft. 


Ingot Iron.—At the last meeting of the Graduates’ Sec- 
+ ae = bg ee by oe me and a in 
nd, a very able and comprehensive r on ‘ Ingot 
Tron or Mild Steel” was read by Mr. MoCallam, of the 
Dalzell Steel Works, Motherwell. In the course of the 
paper, the author gave a great deal of most valuable infor- 
mation as to the testing and modes of using mild steel, 
ined while serving as one of the technical assistants to 
essrs. William Denny and Brothers, shipbuilders, Dum- 
barton. An interesting discussion followed, the speakers 
being chiefly members who had acquired experience in the 
use of mild steel in shipbuilding, boile: g, rivet-mak- 
ing, rivetting, &c. 





NOTES FROM THE SOUTH-WEST. 
Bristol and North Somerset Railway.—The eel mong. 
= meeting of this company was held on Tuesday at 
ristol. The report of the directors stated the terms on 
which the Great red 
to purchase the line—2 per cent., to rise to 
8 per cent., on the share capital. It was resolved to hold 
a special meeting in reference to the proposal on January 20. 


Blaenavon.—Great efforts are being made at Blaenavon 
to extend the output; and with this view, a large new 
rolling-mill ine has been put down, and another blast 
furnace blown in, for the manufacture of pig iron for Bes- 
semer steelmaking. We also learn that a new colliery, 
which the Blaenavon pee mp J have been sinking for some 
months pat, is now nearly completed, This colliery will 
give employment to 400 or men, 


The Rhymney Works.—Preparations are being made for ~ 
adding two converters to the steel appliances at these 
works, and thus a powerful addition to the production of 
steel will secu: The new rolls (reversible) lately 
added are working with great success, and turn out three 
lengths with the same ease as merchant bars. In a short 
time, the management at Rhymney will be able to roll four 
and even five lengths. 


Cardif.—The extreme pressure for coal, which was 
recently noticeable, has rot abated to any appreciable 
extent. Last week’s clearances comprised 1,013, tons of 
coal, 4882 tons of patent fuel, 3967 tons of iron, &c., and 
49 tons of coke. The imports included 3725 tons of iron 
ore from Bilbao, and 4798 tons from other places. 


Pontypridd and Caerphilly Railway.—On Tuesday 


estern Railway Company were pre 





morning the first sod of this railway was cut in a finld 
between Glyntaff Church and Ashgrove, Craig Haulfa, by 
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Mr. Allen and Mr. Snipe, officers of the company, in the 
presence “4 a crowd of spectators. 


The Rhymney Valley.—There has been a prosperous 
ran of e at the house and steam coal collieries. During 
the past week, the supply at the pits was not equal to the 
demand, which still continues There was no work 
on Monday, but the colli sidings were full of empty 
wagons. coke trade still keeps brisk. 


Bath Tramways.—The opening of the Bath tramways 
took place on Friday. The project is promoted by the same 
gentlemen who form the directorate of the Bristol tram- 
ways, althongh the company is an entirely separate one as 
regards its capital. The tramway, as far as it is at present 
laid down, is about two miles in extent. It commences at 
the Great Western Station, and, running alon ag Senmeciew- 

street, passes up Southgate, Stall, and Cheap-streets, 
through > Market-place, Walcot-street, the London-road 
and Kensington, terminating, for the present, at Grosvenor. 
The company have taken powers to extend the line, in 
one direction to Tiverton, and in the other to Batheaston. 
The line as laid down is on the 4-ft. gauge, 8}-in., less than 
that of Bristol, the narrow roadways of Bath necessitatin 
the narrow gauge. The narrowness of the roadways pore 
considerable difficulty, but it seems to have been got over 
fairly well. For the greater part of the distance the line 
is a single one, with, of course, the requisite loops ; but in 
Cheap-street and at Walcot there are what are known as 





interlacing lines. The line has been laid under the super- 
intendence of Mr. Kincaid, the engineer of the Bristol and 


deposi 
other tramway lines, and the work has been carried out by | leaves the os 
Mr. A. Krauss, of Bristol. 


The line passes throug 


populous neighbourhood, and the gradients are a that 


it will be cheaply worked. At 
running, and one horse is 


resent there are four cars 
cient for each, with the 


exception of a trace-horse at two points on the ronte. 








ScaLE In Borters.—The number of anti-incrustation 
mixtures for use in boilers is so very large, and their value 
in most cases so problematical, that every one who has had 
any experience with such compounds—and what steam “ 
has not—is naturally suspicious when a new materi 
introduced. This was very much our own feeling on the 
subject, when about a year ago a compound called the Dis- 


incrustant Marseillais was brought under our notice. 
was, however, so well recommended by res 
that we determined to give it a trial, and 
ourselves by some laboratory ex 
| at least harmless, the only acids in it being tannic and 


It 
nsible people, 
ving satisfied 


riments, that it appeared 


gallic acid, and the compound as such being quite neutral, 
we commenced using it i in two Cornish multitubular boilers, 


where New River water is evapora’ 


The result has been 


so far, after about eight months’ use, entirely satisfactory. 
Since the Disincrustant Marseillais has been used in these 





boilers there has absolute 
it being in shape of a 


been no scale formed, all the 
black powder, most of which 
h the blow , Which i is opened for 
| @ few seconds regularly at suitable intervals while work- 
4 Previous to employing the Disincrustant Marseillais, 
had been used in these boilers, and some of the scale 
then formed, particularly on the top of furnace plates was, 
though thin very hard, and had not been all removed. This 
the new compound has almost entirely dissolved or loosened 
from the plates, and although one of the boilers bas been 
carefully examined, no signs of any injury to the plates has 
been discovered. The Disincrustant Marseillais has cer- 
tainly, as far as our experience goes, done its work well, 
and woundentend that it is giving excellent results at sea, 
the makers, whose factory is at the Knowsley Works, 
Cheetham, Manchester, informing us that they are doing an 
extensive business with a number =F shipping com- 
panies, and that the compound is used also on numerous 
stationary boiler plants. The makers claim for their com- 
position, that after all scale has been removed from the 
boiler plates, a —— surface is formed, consisting of 
tannate of iron, which De yey the plates, ‘and does not 
allow any deposit to collect on them. Of this quality we 
cannot as yet speak from experience. One point, however, 
is well worth mentioning—the compound does not appear to 
in any ae affect the boiler fittings, while when soda is 
being us ea cularly in excess, trouble is often ex- 
perienced with leaky fittings, cocks, valves, &c. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W. LLOYD WISE. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
DECEMBER 27, 1880. || 

In the Cases of Inventions communicated from Abroad | 
the Names, §c., © 





the Communicators are given in| 
Italics after the Abbreviated Titles. |} 








| 





Nos. | 
and | gp eee itis, ABBREVIATED TITLES, &o. || 
Dates. 
Deo.21 | 
5345 | J. Richmond and W. | Method of branding wood or like 
Whiting, London. aaa, and apparatus there- 
5346 | J. Smith, Liverpool. | wi Warming and ventilating rooms, || 
¥.. apparatus employed 
5347 | 8. Robinson, West- | Engines to be worked by steam, air, || 
| — ec Co. Staf-| or gas. 
ord. 
5348 | J.H. Johnson, London. | Appliances = yw y and dis- 
ging coa Y W. Wood, || 
Faribault, ~ °n Sz 
5849 | J. Scott, Crnigends, Castrating horses and hetente 1] 
Renfrew, N and means employed therefor. 
a | G. L. Matthew, New York, 
5350 | J. H. W. Biggs, Liver- a +n of salt from brine or | 
pool. other solution, and apparatus || 
therefor. | 
5351 | If R. Blumenbe Surface condensers. 
Washington, U.8.A., 
- present in Lon- } 
on. 
5352 | 8. Pitt, Sutton, Sur- | Dynamo-electric telegraphy. 0. || 
rey. Lugo, New York, U.S.A. (Complete || 
specification deposited). 1] 
5353 | E. M. Dixon, Newton | Manufacture of cases or tubes for || 
Heath, Lanc. match boxes, &c., and machinery || 
erefor. 
5354 | T. A. Wood, Heaton, | Resinous material and oi] resulting 
Mersey, Lano. — and means of produc- 
ng sam? 
5855 | H. Wedekind, London. Refractory materials to be used in || 
qqgewer linings, A. Bollinger, || 
“van. 
5356 | E. de Pass, London. Article of furniture, comprising a || 
| — and bath. A. Avon, || 
Paris | 
5357 | P. Lawrence, London, | Boxes, cases, or like receptacles, 
specially devised for transmis- || 
sion of articles through the post. 
5358 | F. M. Lyte Putney, Method of protecting from orien | 
y- > ouling, iron and steel shi 
5350 | L. Fs de Ouignios and | Boots and shoes. } 
J. N. Lang, Hoxton. | 
5360:| A. Guattari, Process of end machinery for pro- || 
temporarily in Lon ducing upon marble and other || 
hard substances designs, &c., in || 
—— oa of sculptured or carved || 
work. | 
5961 | W. R. Lake, London. | Woodturning machine. /. Hanson, 
Hollis, Maine, U.S.A. 
5362 | J.D. Churchill, Lon- | Apparatus for by ce be supply | 
don. of steam to stea: ] 
5863 | H. BE. Newton, London.| Guns and veusals, for submarine | 
warfare, and explosive projectiles || 
- oof p . Briesson, New 
or Sus i] 
5364 | P. M. Justice, London. Manufacture of manganiferous || 
iron. Jaume in, Monccau-sur- || 
Sambre, “pelgiem. 
5365 | A. M. Clark, London. | Manufacture of basic Grohetohe « and 
| other fire ware gouds. 
Dec, 22 Closson, Paris, | 
5366 | W.F. Anderson, Lon- | Coke breaking or splitting machines. || 
gen, v_, G. Mant, 
5367 v ts Lake, London. | Woodturning machinery. 7. Hanson, 
Hollis, Maine, U.S.A, 
5368 4 z¢ Owen, Dublin. Reversible cresset grate. 
5369 th, Bradford machinery. 
Siro | 3Brown; Liverpool. Disen hook, link, and chain || 
an i 
6971 | J.B. Denans, Paris. | Valves, or taps for regulating | 
or con cw of liquids, 
gases, or vapours, j 





| 540: 
5402 


Nos. 
and 





| Dec 22 
5872 


| 5378 


5374 


5375 


| 5376 
| 53878 
| 5879 
| 5380 


5381 


5382 


|| 5383 


5384 
5385 


5386 
5387 
5389 


5390 


5391 


5392 
Dec. 
5393 


5394 


5395 
5396 


5397 


5398 
5399 


i? 


5403 


NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





J.H. W. Biggs, Liver- 
pool. 


J. M. Parsons, Wol- 
| ° verhampton. 


J.J. Knight, Widnes, 
Lane. 


E. Smethurt, Man- 
chester. 
A. Linley, London. 


J. Cuthbert, Landport, 
Hants. 

C. T. Burgess, Brent- 
wood, Essex. 

J. F. E. Mullett, East 
Acton, Midd. 


E.C. T. Blake, Brixton, 
Surrey. 


W. Morgan - Brown, 
London. 

G. W. von Nawrocki, 
Berlin. 

J. Tangye, Birming- 
ham, and R, J. 
Cunnack, Helston, 
Cornwall. 

W. Gardner, Hart- 
| ford, Conn., U.8.A., 
now in London, 

. R. Lake, London 


F. a Z Engel, Ham- 
Ww. ; Sheffield. 


3 Shaw, Sheffield. 
A. M. Clark, London. 


R. Paulson, London. 


F. H. F. Engel, Ham- 
burg. 


J. M. Moss, Patricroft, 
near Manchester. 
J. H. Johnson, London. 


W. Weldon, Burstow, 
Surrey. 


T. FB, Bette, Bet 


y C. Eaton, Sheffield. 
J. Farrar, ‘ax. 


igtamaatn) ts 
J. McEwen and 8. 
Spencer, Manchester. 


D, Fraser, Edinburgh. 








Manufacture of salt for domestic, 


pades, shovels, 
hoes. &c., ot dies or tools em- 
ployed the 

Treatment of aves phosphates 
con alumina and oxide of 
iron, or either of them, for pro- 
duction of phosphoric acid and 
salts of alumina and iron. 

Construction of looms for weaving. 


Padlocks, G@. Cooper, Buenos Ayres. 
Manual lever hammer. 


Chaff-cutting machines. 
Scissors for cutting hair. 


Treating wood pulp and waste vege- 
table 1 fibrous materials, and con- 
verting same into boards, blocks, 
or — moulded forms for 


various purposes. 
Manufacture of and machinery 4 
barrels, £. 


roduc: 8, 

Yolmes, Buffalo, New York, on". sa. 
Spectacles. P. Goerz, Stutigart, 
Ships and other vessels, and reduc- 

ing tance caused by friction 
in their propulsion. 


Machine guns. 


Process and machinery for extract- 
ing gold from auriferous deposits. 
O. Bailey, Kansas, U.S.A, 

Aqgesstes for practical meteoro- 

ogy. W. Alinkerfues, Gottingen, 

Micro-transmitters. 

Wire fencing. 

Process and apparatus for extract- 
ing juices and saccharine mat- 
ters from sugar-cane and other 
vegetable substances. 3B. Odio, 
New Yates and F. Perozo, Brooklyn, 
USA 

Apparatus for utilising unconsumed 
gases given off during combustion, 
rT of smoke, and econo- 

a oe S ams a boiler and 
other 


Sh for eating 
ths, an 


a re Ban ¥ my Hambu 
Microscopes. 


Cartridge belt fabrics, and looms for 
eaving same, A. Mills, Wash- 
ington, U.S.A. 
Apparatus for the manufacture of 
carbonate of soda. A. R. Pechiney, 
Salindres, France. 
Screws and screwdrivers. 


and sweep- 
nomen, 


Treatment of cres or compounds 
contanirg ing copper. separation of 
copper from precious metals, and 
apparatus connected therewith. 
P. G. L. G. Designolie, Paris. 

Horizonta) saw frames. 


Securing stoppers of wy 
eg and yor 


Travelling trunks. 
as governors. 
pata for Pg a aerated 
 ., ~e, for 
aerating beer and 


Breechloading _ mec 
sights for small arms. 
































Nos. 
and | TAME oc, OF ABBREVIATED TITLES, &. 
Dates. 
Dec.23 

5404 | M. C. Denne, East- | Means of and appliances connected 
bourne, Sussex, and with locking and unlocking rail- 
T. J. Denne, Redhill.| way and point levers. 

5405 ae ee Eton, | Cutterholders for machine tools. 

5406 | P. Goldschmidt, G. | Apparatus to be employed as a 
Hi , & A. Heussy, —— blower, exhauster, pump, 
Manchester. er engine, &eo. 

5407 | H. G. Grant, Man- Fold bedsteads, also applicable 
chester. to tables, chairs, and other furni- 

ture. C. C, Held, Stuttgart, 

5408 | E. E. Street, Clifton, | Kilns for burning blue bricks, 
Gloucester. glazed goods, 

5409 . G. Pendleton, Bir- | Manufacture of brovehes and like 

julia, articles of dress. 

5410 | W. Hil - , Coventry,| Velocipedes. 

5411 a Blsee mary Manufacture of metallic door and 
+ Dae other knobs or handles, and at- 
Deeley, s- taching door and other knobs or 

‘ thelr sp ong adjusting them on 
ir s 
5412 | W. R. Lake, London. a ion of rotary machines or 
paratus designed to serve as 
es, pumps, blowers, or = 
m eters. Kaiser, Miinic 
Germany. 

5413 H. Andrew and W. Cnstrestien of metallic frames for 

aa Sheffield. and wringing machines, 
chaff and turnip cutters, &c. 

5414 F ~ Alarm signals for So Sa windows, 
"‘pualfanger, and like closures 

5415 | W.R. Lake, London. | Machines for weighing and measur- 

Deo.24 ing grain, &c. A. Kaiser, Miinich. 

80. 

5416 | W.R. Lake, London. | Manufacture of compressed tobacco 

and machinery ats. 4. 
Lindsley, Parctucket, RI, USA. 
(Complete specification deposited). 

5417 | W. P. Thompson, Lon- | Fluid motors or apparatus for utilis- 

don, ing the power of and measuring 
the el of water, whe. flow- 
* ing ugh pipes, &c. J. Mer: ‘Ty- 
lees, Liverpool, temporarily of New 
York, U.S.A, 

5418 | R. M. A. Duguid, | Manufacture of fibre. S. 8. Herring, 
Liverpool. Liberia, Africa, 

5419 | E. Latham, Birken- | Locomotive neem and tramway 
head, Cheshire, and locomotives. 

F. Bradley, Kidder- 
minster, Worcester- 
shire. 

5420 | J. aranvent, Liver- | Tramways. 
poo. 

5421 | 0. Estcourt, Man- —- of a. substitute for 
chester, and F. C. and resins, and of a ma- 
Eastwood, Heaton- ferial suitable for lubricating, &c. 

x c. 
5422 | J. Perkins, Coventry, | Manufacture of piled velvet and 
Warwickshire, the _ 

5423 | W. Gardner, Hartford,| Device for preventing accidental 
Conn., U.5.A., now Gehecumele of linch-pins of gun 
of London, ow » ammuni' wagons, 

5424 | H. Johnson and B Aqpesetne for pressing or mops 
Suart, Keymer — e8, ., from p 

5495 |W Gromley, Glasgow. | Minera. oy lam 
‘ ey. ° ners’ safety 

5426 bs KY il, Edin- | Brake or = A for wheeled 

5427 | E. P. dlexander, Lon- a camguemine. and om | 
don. apparatus, and mechanism 

devices ada, ~y for r use therewith, 
er purposes 8 
-— FF to mining. 0. &. 
Presbrey, Port Henry, New York, 
USA 
5428 | J. Imray, London. Knitting machinery. La Société 
Poron, Freres, Fils, et Mortier, 
Troyes, 

5429 | J.A. Seotell, Dalston, | Manufacture of ‘certain derivatives 
Middl of benzole. 

5430 | W. a Torquay, Horseshoes. 

Devon, 











Dec. 31, 1880.] 


ENGINEERING. 








A, Andrews, Kilmar- 


oF APPLicANts, 





‘hock, Ayr, N.B. 
. Harrington 


, Lon- 














don. 
P. Everitt, Londot Construction of roundabouts. 
oe sont, Ne Norfolk. ° 
e' or: 
W. B. Lake, London. | Saf valves. G. W. Copeland, 
Boston, Mass,, U.S.A. 
A. ¢. Wylie, London. | Moving cylinder steam hammers. 
A. lie and T, emplo the manu- 
satel London. facture of and other metals 
Wol Machiner ~; — boring mill 
5487 | J. Evans, ver- ery , - 
hampton. ing, , shaping, slotting, 
= and Writing metals and other 
438 | W. R. Lake, London. | Processes of trea liquid that has 
. been used in gor 
wool for extracting therefrom 
fatty matter, and man 
lye, comprising apparatus 
and means for 
cesses into effect, and the p - 
tion of the oil obtained from 
su uid. F. Prévost, Amiens, 
France. 
5439 | H. Payton, Birming- Attaching door and other knobs or 
ham, Warwick- handles to their spindles. 
shire, and W. 8, 
Dackus, 
Heath, Worcester- 
shire. 
pate. J, H. Walsh, Putney, | Tricycles. 
5441 | J. Pao Stott, Manches- be gear ae Sd steam and other mo- 
‘ ve 08. 
5442 | J. 8. Dronsfield, Old- | Card- appliances and manu- 
ham, Lanc. thereof, and apparatus 
used in such manufacture. 
5443 | F. Beaumont, pressing ¢: es, 
Westminster, and 
5444 Wok Lake, Lond London. | Safety a preventing 
oe as c mgines or other 





railway vehicles a leave the 
rails from off the road 


or ent way, and for 
tecting such uch Vv es from 0 


Se ae = thereof. 
A. Ruelle, P 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For ao, see Corresponding Numbers in Lists of 


\pplications for Patents. 


I.—Announced December 24. 





No. 
4337 





4550 
4676 


4702 
4721 
4751 
4770 
4809 
4816 
4872 
4939 
4940 
4987 


4989 
4991 
4995 
4997 


1999 
6001 


5003 
5007 
5013 
5017 


5021 
5024 


5031 
5032 


50383 


50385 
5037 


No. 


No. Name. 





E. R. Southby. 
P. M. Justice} 
(J. Barbe). 
P. Burrell & 
H. Valpy. 
T. Emmott. 
J. Lovegrove, 
A. King. 
A. W. Noel. 
J. Upton. 
C.F. Cross. 
oO. D. Abel 
(J. Drucker 
and L. Stef- 
fen). 
C. D. Abel (G. 
Westing- 
house, Jun.). 
T. Nordenfelt. 
R. Byte (A. 
reta). 
Ww. Senses! 
Brown (G. 
B. Thomp- 
son). 
J. V. Hope. 
der-| 
wick, 
P. Pfleiderer. 
L. de Hor- 
wath. 


B n. 
A. J. T. Wild. 
A. Thurlow. 
W. Morgan- 
Monigome Gd. 

ontgom: 

Bradford. , 
E W. Horne, 
. and 


Meritens). 
F. T. Turner. 
E. A. Parne 
& A. French 








5041 


5054 
5059 
5061 
5062 


5063 


5067 
5069 
5070 


5072 
5073 
5076 
5077 
5078 
5079 
5080 


5081 


5084 


5088 


5089 
5090 
5094 





5095 
5097 
| 5098 


W. Mitchell, 
D. P. Wright. 
A. Browne 


5099 
5101 


5102 
5104 
(F. A. Luck- 
enbach, J. 
Wolfenden, 
and L. F. 
Holman). 
E. H. Doubell. 
W. Scantle- 
bury. 
G. Tangye, 
T. Jefferiss, 
Jun., and J. 
R. Williams. 
0. Wolff (G. 
H, Gruner). 
W. B. Barker. 
A. Nash. 
W. Wildig. 
J.B. Morgan 
(T. A. Edi- 


—. 
H. A. Houllier. 
Esilman 
and A. Has- 
sall. 
R. Hadfield. 
H. Bez 


j er. 
C. Defries, 


H, G. Grant 
an te pal 


i Me Cryer. 
H.J. Haddan 


— -Petit. 
C A barrett 


5129 
J. McCulloch. }f 5131 


(Whitehead 


ganas 
‘and H. 
Hailes. 


T. Rolfe. 
E. B. Elling- 


ton. 
J. A. Coleman. 























IIl,—Announced December 28. 
| 
No. Name, No. Name. No. Name. 
3477 | Haworth, 5163 bet es 5187 | Summer- 
4177 | Taylor. J. & G: | scales, 
4355 | Wittmann Swindells 5191 | Burghardt. 
(Pohl). 5165 | Berry. 5193 | Greenwood, 
4409 | Davids and | 5167 | Hampton. | Helhwell, 
Weiss, 5169 | Lovering. i ammond, 
4483 | Hallam. 5171 | Lake | _ and Holt. 
4513 | Wolff. (Chisholm). 5195 | Snell. 
(Lippold). | 5173 | Bolton and | 5197 Andrews. 
4871 | Stevenson. Wanklyn. | 5199 Lake 
4875 | Custance 5175 | Robinson. (Evanno). 
(Johnstone),j 5177 | Pitt (Robins). 5201 | Cross. 
4923 | Silvermann &| 5179 | Coulthard & | 5203 | Hoeger. 
Cumming. Hethering- | 5205 | McPherson. 
4937 |Grimes and on. 5207 , Bowden and 
wen 5181 | Black and Garward. 
5009 Taylor. 5213 | Burley. 
* disabol) pa Bedeau. 5215 | Edes. 
5155 | Toy. Haworth & | 5217 | Wavish. 
5159 | Paisley. Mounsey, | 5221 | Sombart 
5161 | Breffit. (Schneider). 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATION. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 











No. | Name | wo. Name. No. Name. 
5336 | J. B. uO ih. 5352 . Pitt (Of 5416 | Lake. 
side Lugo). (Lindsley). 
ad & 
and T. J. 
Rider), 
' 








NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, January 14, 1881. 




















Nos. | op VAMES fc, | ABBREVIATED TITLES, &o. |Dates. 
9345 | F. Wicks, Glasgow. | Apparatus to be employed in Ay 
: , , us employ 

Tystributing and crrenging 
types for printing pur- 
8346 | F. Wicks, Glasgow. uAnufacture of matrices for 
Pitas of stereotype 
3356 | E. Smith, London. 
A elle fee Ny an applet abe 
valves to facilitate action 
a” 
3370 | J. Nadal, London. Writing instrument. 19 
3382 | J. Willoughby, Ply- | Construction of ball and other | 20 
mouth. —- cocks for regulat- 
ing and controlling supply 
of water, &c. 
8385 | T. W. Little and W. | Sizing and warping machines. 
3305 | 7. G8. McCarthy Apparatus for cleaning and 
“and "4, ake polishing boots, shoes, &c. 
on 
3405 v. . Lake, London. Sqn for ong 21 
a ma for other 
ora Bee 
8406 | A. Sweet, London. be oh nya asof the screw- 23 
$411 | H. a Holt, Leeds, Locomotives for Saneegs 
W. Grossley, and light railways. 
$448 | J. OC. Mewburn, a 2 for bobbins of throstle | 25 
London. es, H. Detraux, Arques, 
3468 z Hines, Glasgo’ whee hin 26 
es, W. machines. 
3472 a poy and J.| Mowing and reaping ma-| 27 
W. Gibson, Dun- chines. 
dalk, Ireland. 
3492 ee Cochrane, | Stop valves for corrosive fluids. | 28 
on. 
3507 | T. Pearson, and J. | Construction of bobbin and | 380 
Taylor shuttle tongue for shuttles. 
8517 | H, Ciotti, ‘London. Veliaee te roads, tramways, 
ways. 
3538 | 8. Neville, Tyne- | Moulds for manufacture of |Sept. 1) 
mouth. pressed glass. | 
8542 | W. Davidson, Mint- | Construction of apparatus for 
law, Aberdeen. » 
8727 +>. Griffin, Lon- | ae ben. 13 
on. and receptacles for 
“ts gy & meats, 
8849 | W.R. Lake, London. sarety valves, if. G. Ashton, | 92 
Sommer ville, Mass., U.S.A. Oct. 
4425 Chase Orange, Manufacture and adaptation | 29 
Fed teste ium weekly bales 
= and ap- - 
paratus loyed therein. ov. 
4808 | J, Macleod, Renton, | Apparatus be used in| 20 
NB, ons printing with 
4809 | P. Burrell and H. | Construction of permanent 
Valpy, Westminster. = for railways and tram- 
4817 | C. Lowe and J. Manulacture of certain de- 
Gill, Manchester. — from coal tar pro- 
4870 J gees ot Method” and apparatus for | 24 
H. Beckwith, enting flow of water 
ore linder of 9 steam aging. 
Cc ofa e 
4879 | J. B. Handyside, | H + machines. 
lasgow. Cabe, eyes Ons 
4949 | J. Dredge, Clapham, | Producing prin’ ~~ 
Surrey. ations of cok 
means therefor. 
4989 | C. D, Abel, London. Method of warming iis 
8 and apparatus 
therefor. G. Westinghouse, 
Jun., Pittsburg U.S A. 





5014 
5046 
5129 


oF APPLIOAitS, 





J. W. Swan, New- 
castle-upon-T yne. 


J. 


J. Readman, Nor- 
ton 


Durham. 
Wilde, Man- 


J. W. Swan, New- 


e. 
K.  Starley, 


ven A 
0. D. Abel, London. 


8. Pitt, Sutton, 
Surre 


. 


633 

ABBREVIATED TITLES, &c. | Dates. 
Measuring and recording |Deo. 1 

electric currents, and ap- 

paratus em therein. 
Mariners’ and azimuth com- 
Bibctro-magnetio induction 

machines. 
Electric lamps. 3 
Velocipedes. 3 
Apparetas he working brokee 8 

inghousey Jy Jun, Pittsburg, 

U.S.A. is 


Dynamo-electric tel: hy. 
0. Lugo, New York, Ose. 2 





II,—Time for entering Opposition expires Tuesday, January 18, 1881. 





8471 


8473 


8475 


3499 


8550 


4714 
4774 





T.E. Norton, South- 
x ton, Heats. 


minster.’ 
W. R. Lake, London. 
G. Barker, Birming- 
ham, 


F. A. Gleeser, Bow, 
Mid 


dlesex. 
E. Edwards, Lon- 
don. 


J. Conleng, Black- 
burn, & J. Robert- 
shaw, 

W. E. Gedge, Lon- 

0 

A.B. & H. Strachan, 

Gateshead - on- 

Tyne, and R,. 

Oliver, Winlaton, 

W. and T, and J. 
Sra fre 

2, ver- 
pool. 





A. F. 8t. George, 
London. 


J.H, Wilson, Liver- 
pool. 


E. Willard and W. 
Moreley, London. 


W. 0. Hughes, Lon- 
don. 


F. A. 


Bonnefin, 
London. 


J, H. Johnson, Lon- 
don. 


H. Doulton, Lon- 
don, 

J. Lones, C. Vernon, 

E. Holden, and R. 

Bennett, Smeth- 
ck, Stafford- 
shire. 

C. H. Murray, Lon- 
don. 

H. Williams and J. 

, Southport, 


Lanc. 
G. Etty, Manches- 
ter. 


J. M. Tall, Dulwich, 
Surre 
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634 ENGINEERING. [Dec. 31, 1880. 
Nos. | op \ppLibatis, | ABBREVIATKD TITLES, &c. Dates. -| oF APPLi¢Airs, | ABBREVIATED TITLES, dc. |Dates.|| Nos. | op"AMMS 0... | ABBREVIATED TITLES, to. |Dates. 
6060 | W. H. Mir, Man- | Ballers for generating steam. | Den Jane Oct. 

2658 | ©. Toft, Basford, | Construction of tea 29 || 4947 | T. English, Hawley, | Tunnelling machin: P 
3 mori am, Stoke-upon-Trent| pots, Jugs, and | Hite vessels wang | eet " 7 sad 
; . J-Boult, London. | Breechloading 
5088 | W. G. Har machines. Partly 7 2666 | G. W. Davey, Bark- ee of coal-tar, and ~ R. He New York ad 
AR, 40 communication from By Ww. , Essex. — ts 1 
shire. ‘arsh, Sycamore, Ilt., U.S.A G. Jones, Camber- | Apparatus for 4489 | H.J. Haddan, West- | Apparatus feeding : 
5087 P. Wright, Bir- | Hydro-carbon lamps. : well, Surrey. Variable — cainaiee. ne agg noting pa Nov. 3 
ng. . treal, 
5243 | T.B. Deeley, Gaelene,) Printing machines. | 14 C. Pieper, Berlin. =. = Martin, Bit- | 30 4567 | W.R. Lake, London. steum” betler and other fur- 6 
| ‘ j | 2681 | W. R. Lake, Lon- | Manufactureof sym. J. Riess- tu o plverae fel. y 
don. berger, Vien July D. Dicky, New York, U.S.A. 
PATENTS SEALED. C. Moseley, W. Bot- | Method of constructing tele- 1 
I.—Sealed December 23, 1880. Eire ken:| Shorvinee 
chester. a a FINAL SPECIFICATIONS FILED. 
J. Heselwood and cans. 18, 1880. Nos. 2464, 2466, 2469, 2472, 2473, 2474, 2475, 
Nos, | op AMS iis, | ABBREVIATED TITLES, &0. |Dates. H. Webster. Leeds. 2477, 2479, 2480, 2482, 2488, 2401, 2493, 
Saami 2695 | J.D. Pinfold, Rugby, | A tus to be Hyg ed = 2495, 2497, 2498, 2529, 2687, all of the year 
June Warwick. manufacture of 1880, 
2588 | H. 8. Stewart, West- Apparatus for exhausting, lift-| 25 | = = Se. 7 n 20, 2500, | Bees, 2514, 2517, 2541, 2554, all of the 
minster. ing. forcing, or measuring pes. maneneruse ~~ 2878, 2601, 2566. 2509, 2511, 2512, 2513, 
2507 | A. V. Newton. Lon- Electric batteries, /. Zommasi, J. Hastie, Greenock, al red devices = 2518, + 2318, at, 08, 2533, 2549, 2585, 
on. Renfrew. — justing 3500, 
. poses. » 2, 2522, 2526, 2530, 2531, 2634, 2568, 2569, 2570, 
— A, Worcester = Byres ‘applica bie to Par 8. ® sree, Lane. Crastrnetion - ction of by gy for} 2 a , ssh aS fori ac, all of the year 1800. 
purposes. m — 2559, 2561, 2565, 2567 
2609 | F.Z. Nedden, Berlin. contrifesal blower or fanex- | 26 || 2720 , Chicago, Mis or Hider for fort let- 2575, 2578, 2582, 2588, 2590, 2597, 2598, 
hauster ‘ed directly | vin ill, USA. now Ly sheets of a 2613, 2619, 2631, 3377, all of the 
a | a Btcbbs, London, Apparats ts adjus 3 es 2514 3076 2579, 2591, |, 2604, 2000, 2611, 2612, 
2612 | EB. V.Emery,Carnon-/| Garters, applicable also for | prings oors, on 22, 2628, 2640, 2645, 2655, 
bury, sex. — fastening or holding TT. Perkins, Hi ’ sm Ventilators, Sins 2667, 2711, 2752, all of the year 1880. 
. ? . Hertford, and 8, grain, seeds, and other vege- 
2098 | D, Marcon, Man- | Manufacture of all descrip; | 28 | Handscombe, fables, or mineral sub- PATENTS IN RESPROT OF WHICH THE THIRD YEAR'S STAMP 
=. of Lt. for Melbourne, Cam-| stances. DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 
wea and cutting same. bridge. 
2624 | J.Graddon, Forest | Machinery for producing 2738 | ©. D. Abel, London, Tanning | hides, and moterials 5 
, Kent. -~ mF = a Reet ent in Trenk, No, Name. No. Name. | No. Name. 
v Berlin. ea 
pap 4A a ising '| o756 | U. Bromley, @. rope for water and other| 6 rH Nicoll. rH} Lake sf Aveling. 
force when required. Crowe, and W.| fluid, 2214 | Verity and Newell). | 34 | Hornsby, In- 
2625 | W. and J. W. Bar- | Spirit bottle frames and other James, Chester. Verit 4918 lon andl nocent, and 
wr Sheffield. r frames 2809 | J. H , Castle- | Construction of railway 8 4863 | Stur; . Hughes. Rutter 
2631 and A, B. | Process Gr method of decem- ton c. switches or points. 4868 | Ashworth ad 4995 | Fox.” (Hornsby) 
and J. J. posing organic or c 2819 | J, H. Johnson, Lon- Apparsine for grinding or| 9 Payant, 4895 | Bunten and 59 Bradshaw. d 
Botan London. substances, chiefly d don. bo. yw ym Grains, meats, 4872 | Wilson and Livesey. 81 | Hart. 
a F for the oy Paris. _— -" Bg. 4908 ke 109 | Pitt (White). 
ef vasions beliee or com- 2824 | M. Kennedy and J. | Oylinders for pumping, foro- _ ae] 4880 Weldon” cll Pipa a 
pounds to eliminate the Eastwood, Ulvers-| ing or compressing air, &c. 4912 | G@ ood Pech d Ap- 
i eslin ae = | ton, Lanc. os } nnn a ads echiney) —_— Ap 
tained therein, and toobtain || 2899 | H. .: Newton, Lon- | Apparatus for finishing sew- ‘‘demmer), | ont | Seam oo | week 
a Lew peednets or compounds. ee A 4881 | Hughes —_ | 1878 41 | Eaves. — 
. ° Cruikshank, an a us ior ° 
Glasgow. rapidly drawing. metals || 2854 | B. Morton, Salford, | Method of and apparatus for | 10 pee y os — 228 | Ramsbottom. 
in wire. C. Roy, St. Lanc. ¢ extracting sewage gas from Engine Uo.) 
Disier, Haute Marae, France. | 
2634 | A. A. Percy, Glas- | Pipes for smoking tobacco. |} 2895 | J. §.saaem, Lon- | Preparations emoleys’ in h. 13 
2635 | @. Low , Satora Proseca for copying. &. e Purposes and method of PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
2636 | 8. EB. Carlisle, Lon- | Um , SUD ates, © Hho and apparatus for applying ; y 
ye Weather Sestectans , such ch preparations. ? BV DUTY OF 1007. HAS BEEN PAID AND REGISTERED 
—, ~~ je a jen - Rowart, 2 = 
ulogne, ‘ Name. . | Name. 
2646 | W. Davis, Enfield. a —y ta @rain By | 29 2905 | G. D. Peters, London. Springs ; = railway carriage | 14 om oe =. ame. ° | ame 
aralng steam ° 1873 | 
2906 | F. Wirth, Frank- | Manufacture colouring ' I Zoan | 
2048 | M. W. Hilles, Lon- coantractig of railway car- fort-on-the-Maine, | matter. &. ‘Oehler, Offer: reaad be “--y peed ie Mme 4 lemeeee 
don. , any. bach, Germany, 4244 | Singleton. | 4278 | Barlow’ 379 Snell 
2650 | J. Symes, Dublin Qonstruction of bicycles. || 2011 | M. Wiberg, Stook- | Machinery for manufacture of 4264 | Deacon. Reiter. 60 | Weatmacott 
2661 . Hitchon, Barrow- Aypases us for pressing | holm, Sweden, boxes for matches. 4242 Morewood & Wehr, & 19 | Johnson. 
ford, near Burn- a] yarn on beams for || 3083 at , Lon- Square PL. os razor | 28 Rogers. Groebli). 45 | Paterson. 
2671 ube Edin pa — i stopping and | 30 | = Phe, Aug 
' ' ; W. Lloyd Wise,Lon-| Water heaters 
burgh. starting tramway "cars || $897 | W, Loy et Behe Ss | * PATENTS WHICH HAVE BECOME VOID. 
2687 | W. Ross, London. Sweeping chimneys. July 1) 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
2705 | A. B. Brown, Edin- Busines or apparatus for pump- if || 8353 | W. 5. Guatey, Lon- Photographic cameras. 18 
a. A = a || $855 | F. - Hallett, Lon- ~~ for ben pipe ccteanet No. Name. No. Name. No. Name. 
2765 | G. Fletcher, Derby. | Automatic cut-off valves. 6 on. wenn aoe ltine ‘=a 
: ly J. 1. "ara, 3521 | @. 8 Long, Hart- a) lic 31 1877 | 1877 1877 
ma. fora, Goat, US| » ae to fabrics ae it iii? | gar” | 4771, | Zimmermann] 4792 | Hecilton 
> " ay. erm: 1 2 a nD. 
weet) oben’ ai a rot = , 3583 | A. M. Clark, London. tory process for sheep and |Sept.3|| 4721 | Rocher. (Schering) | 4795 | Roberts 
and other coverings for the other and hides. C.J. 4726 | Murdoch 4772 gett. 4798 | Hubbel and 
. 0.0, Braithwaite, | Self-acting or automatiosteam zat | otc | A74 | Oe ning). | 4800 | Robines 
‘ . | » U. Wi ‘ or aw 4727 “ obinson. 
£008 | W. B. Lake, Landen we ie i beyware | —_ London. lubrcatore, impermeators, - (Fisher) 4776 : t ° 4802 | Howard and 
wheels, patiy applica fer or greasers. 4729 | Grime, (Loma). Bousfield 
ng, planing, an | 3822 | W. J. Clapp, Nan- | Means or apparatus employed 4733 | Mignot. 4777 | J. J. andJ. RJ 4804 | Hardinge 
ations. P. > — tyglo, Monmouth. in the manufacture of 4745 | Neale. Flitch. 4806 68 
an aad steel and other = pleotwens 4779 a =e and pee — 
’ metals, 4 iss, alker son. 
—_ alate rik anbine meng “1 || 3868 | PB. Lowe, Darwen, | Machinery for oietns and | 24 || 4753 | Nort | 4780 Caney, 4810 | Barker. 
3083 | W. R. Lake, London.} Machinery for rolling metal. | 22 Lane. testing pa, other ma- 4754 | Haddan 4781 | Royle. 4812 | Burre!l, Jun., 
W. Wenstrom, Uvebro : terials, & apparatus there- pe (Brown) 4784 —s. al ons - — 
u ‘ warz . 
$180 | Wi tidge, Worvester,| — buraingsivsed bricks, baths, | "|| 9016 | J._Maclonahan, | Pencil cases or holders, 27 || 4764 | Brewer na bi 
; | sinks, and other articles of (Sauerbrey)| 4785 | Tongue (La-] 4819 | Brewer (J.C. 
pottery and glazed earthen- |} 3972 | T. Sverre. Edin- | Apparatus for heating air. Oct. 1|| 4765 = an comme a cd L. J 
Ang. || roctor. ‘ebvre . 
ochnson, Lon- similar Ivory, Edin- | Construction of ro ngin 4766 4790 | Thomis, J. &| 4822 | Kendrick. 
wad ig Ay sa moulds ee aud apparatas con- - = * ae applicable to reac | ps 4767 | a— J. Crabtree | 4823 | Strube. 
r nected therewith J. Kud- or exhausters and apparatus 4768 | F. & 8. Pearn, 
lice, Sedlec, Bohemia, i} for measuring liq or 4769 | Abel (Friedel 
= ~—s 7. > apare govera'we lr reducing ‘| 4005 | W. 8. Sam ao for coupling and un-| 6 1 eS 
: “ sare of liquils, gas, and | iNew York, USA: | cou railroad cars’ or Il.—Through Non-Payment of the Seventh Year's Stamp Duty of 1001. 
8987 | @. A. Buchhols, Manufacture of, fete mae 17 || 4138 | M, | Westheld, yh 4 or clos- | 12 eer po, ma! 
— po ge P ped l 4 and other vessels used in 4097 | Tatham. 4108'| Nickoll 4128 | Duty, 
oun and also to fiteticn transporting and storing 4100 | Lambert. 4107 | Moore, 4137 | Trafford. 
of liquids. gunpowder, &o. 4102 | Johnson 4110 Steel. 4145 | Bartlett. 
$420 | FR. von Wreden, Conssraction of apparatus for | 23 || 4205 | W. Dredge, London. | Oonstruction of engines or | 15 (Cottrell). | 4111 | Henderson. | 4148 | Fenton. 
St. Petersburg. trans nitting sounds. | pd _— — C_~ st08 | Richardson. 
| tive power. 
Bea Cuale Seemiye 3, Ns. 4305 | BO. Ransome, | Apparatus, for gat | 21 || omc OF APPLICATION FOR LEAVE 70 FILE A DISCLAIMER 
! . q 8a . Pere 
2000 | HT, Griswold, » Manufacture of atin gad july | - rer. Salt ‘Pans, Coleraine sovn,_3, gAD MEMORANDUM OF ALTERATION. J 
Charterhouse- machinery for w i ictoria. .~J. and L. Wai . Durbam. rovemen' 
square, Middle- these and other loo | 4315 | N. Marshall, Not- tting machinery 22 || in steam steering apparatus. June 4, 1878. Time for enter- 
Bex, fabrics. a ii tingham. ing opposition expires January 7, 1880. 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DEC. 25, 1880. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


1586. Chronometric Motor Apparatus: W.R. 
Lake, London. (i. J. Wenzel, E.J. Molera, and J, C. Cebrian, 
all of San Francisco,U,S.A, (6d. 12 Figs.}—Relates to apparatus 
for synchronously actuating several timepi y p ic 
power : the object of the invention is to improve the central motor 
or timepiece so that any unequal number of distant dials can be 
punted The escapement is separated from the other portion of 
the clock and is provided with a light independent driving power 
which is actuated and kept in motion by means of the heavier 
machinery acting upon it at stated intervals. (April 17, 1880).) 


2000. eyes Malt and mops: A. J, Reynolds, 
Chi 0, U.S.A. (6d. 7 Figs.j)—Refers to improvements upon 
Specification 4301 of 1879; and relates to means whereby the con- 
struction of the apparatus is simplified and the manipulation of the 
tray facilitated. (1) The trays are now made unjointed but with a 
hinged end capable of being fixed in position during the drying 
operations, and of being turned down when it is required to dis- 
charge the contents of the tray. (2) The frame of the heating 
chamber is combined with the frame of the ——— for loading 
and discharging the trays and the inside barrel is placed between 
the two frames. The heating chamber is provided with catches 
which are capable of being turned into position for holding one 





























end of the tray which is about to be discharged. (3) Lever stirrers 
mounted on axes are employed for stirring the material. These 
levers are jointed to a bar capable of being moved for stirring or 
of being raised to remove the stirrers when it is desired to move 
the trays without disturbing the contents; aa are the furnaces 
for heating the drying chambers b; c ¢ are ports in such drying 
chambers, and d dare wheels to support the trays ¢ in the interior 
of the drying chamber; / is the frame of the loading and dis- 
charging apparatus, which is connected to the frame of the drying 
apparatus; gis a movable platform to receive the trays, and is 
capable of being raised and lowered by the winch é. (May 15, 
1880.) 


2057. Joints of Earthenware Pipes: H. Doulton, 
London. [6d. 9 Figs.;—The objectionsincident to “ socket” pipes 
are obviated by the arrangement shown in the illustration ; aa are the 
ends of two pipes, which have been ground smooth ; 66 are collars 
moulded on the pipes to receive the clips c and tightening wedges 
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d. In some cases the wedges may be di 


in a chamber or space beneath it through which a large volume of 
hot or cold air can be forced by a suitable blowing apparatus. 
The blast enters the a, Fig. 1, below the furnace, and at a 
considerable distance below the material under treatment, “ so 
that a broadcast body of compressed air acts on the material." For 
smelting purposes slabs of fireclay are under the furnace, ani 
the molten metal runs down them from slab to slab, various refining 
substances, such as charcoal, borax, petroleum, &c., being introduced 
into it during its passage. Over the slabs are furnace bars of 
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refractory material. The blast flows over the metal on the slabs 


and acts in conjunction with the refining materials. In the sides and 
top of the furnace are suitable.openings which lead the blast under 
floors upon which gypsum, lime, &c.. may be burned. In cases in 
which it is necessary to form the materials (ores, cements, &c.) into 
briquettes before burning, they are‘ ground in mills, several forms 
of which are indicated in the specification, and are moulded in the 
machine shown in Fig. 2, The powder, combined with ground peat, 
coke, or clay, is introduced into the chamber a, from which it is 
forced by the ram 0} through the space c¢ to be again forced by the 
ram d into the die e, from which it is delivered to the table 7. The 
specification also describes another form of briquette-makin, 
machine, consisting of rollers with corresponding projections an: 
cavities, and a blowing apparatus of the class of Root’s blowers 
and ajmachine for making barrels to hold the ground material. 
(May 21, 1880). 


2077.* Automatic Auponsene for Compensating 
for Variations in Length of Railway Signal Wires 
&c.: C.R. , Glasgow. (2d.)—The wire is connected 
to the lever on the signal post in the usual way, but at the other 
end, near the operating lever it is passed round a loose pulley and 
has a weight attached to it which keeps ittaut. On the axis of the 
pulley is mounted a lever which carries a stipping jaw-piece 
whose inner end row into the groove of the pulley and whose 
outer end is coupled to the lower end of the operating lever, When 
the said lever is pulled its first effect is to cause the jaw-piece 
to grip the wire between itself and the groove, whilst further move- 
ment of the lever carries the pulley round and imparts motion to 
the wire. (May 22, 1889), 


2078. Regis Apparatus: F. Hoyer, Liver- 
pool. (6d. 15 Figs.]—The apparatus is to be used tor os 
amount of work done by printing presses, &c. There are severa 





with, i 
faces on the collars serving to tighten the clips. The invention is 
also applicable to similar pi in which the joints are made with 
cement or elastic rings. (May 20, 1880). 


2065. Railway Carriage Lamps: W. T. Su 
London. [6d. 8 Figs.}—The objects of this invention att 
to prevent all tendency to indraught through the cover of the lamp. 
The figure shows the invention adapted to a gas lamp fitted with a 
flat flame burner and a “flash” burner. Fitting in the bottom of 
the cover is a cone d and baffle plate d,, above which is an inner 
cone d, pierced with holes, Set around this cone is a short 
vertical cylinder d, open at both ends, and surrounding it is an 
external cylinder forming a portion of the cover, Above this 
cylinder is a shield so fixed as to provide an annular opening for 
the escape of the products of combustion, which are thus made to 






wry 
' 


_{) 
| ie 
| H— 
















passin a zig-zag manner from the lamp. Bent air tubes FF 
inserted in the walls of the cylinder C are provided for passage of 
»ir to the burners, their inner ends terminating in flanges, which 
serve to support a conical reflector G. Further drawings repre- 
sent the same principle applied to railway lamps fitted with various 
kiuds of burners. (2) To a novel construction of joint for supply- 
ing gas to the lamp. Itconsis‘s of a plug N, to each end of which 
is connected one of the two supply pipes, and of a sleeve M working 
on the plug and holding the two pipes leading to the lamp, annular 
grooves serving to connect these pipes with the two passages in the 
pleg respectively. (May 21, 1880). 

2070. Extraction of Metals from their Ore 
&c.: R. Stone, London. [8¢. 11 Figs.}—Ores may besmelte 
and lime, cement, &c., burned in the furnace which formas one 
part of this invention, The peculiar feature of the furnace consists 





of the apparatus described in the specification, but 
the illustration will explain the principle of the invention. A, B, 
©, D are concentric dises of increasing diameter mounted on a 
central shaft E, and marked with numerals, as shown, the figures 
being visible through an opening F, On the back of the discs are 
a series of ratchet wheels H, which are used for setting the discs 
to zero, The Fe pee of the dials have teeth, and each 
dial has one tooth cut deeper than the others, so that once in one, 
two, or more ravyolutions, according to the number of discs, the 








deep teeth of two or more discs come opposite one another, and 
allow the tens or hundreds to be recorded by one action. The 
discs are rotated by a pawl K, with multiple teeth 1, 2, 3,4. These 
teeth are of a depth to correspond with the deep notches, viz., 
tooth 1 actuates dise A, tooth 2 disc B,and soon. The pawl K is 
worked by lever L. A pawl M prevents back action of the discs. 
Akey N acts on a pinion gearing into teeth on the wheels H; part 
of the teeth on each wheel are cut. away, which permits them to 
be wound up to a certain point only, which point represents zero 
on the dise as seen through the opening, F. (May 22, 1880). 


2079.+* Ap atus for Disengaging Horses from 
Vehicles: R. Jones, Ruabon, Co. Denbigh. (2¢.)— 
For ove horse vehicles the shafts and traces are attached by pins 
which can be immediately withdrawn from their sockets. One 
way is to make the pin a part of an arm of a bell-crank lever held 
in place by a spring, The other arm of each lever is connected by 
a chain to a handle, on moving which the jevers are drawn back, 
so withdrawing the pins and releasing the shafts. The apparatus 
is suitably modified for two or four horse vehicles. (May 22, 1880). 


2080.* Supposttorios: J. Bevsyiecs, Liverpool. 
(E. H. Gibbs, New York), (2d.}—The suppositories are formed of butter 
of cocoa, gluten, or other suitable substance that will melt by heat 


or dissolve by moisture. They are made hollow and are o! 
with the medicine and hermetically sealed. (May 22, 1830). 


2081. Hoops for Barrels, &0,: E. Hale, Wigan. 
5 Figs.)—The hoops are so constructed that the user of them . 
as nothing to do but to bend them, the operations of splaying and 
inserting fasteners having been performed by the manufacturer. 
The bands, which are preferably made with ends of enlarged sec- 
tion according to Specification 22 of 1877, are splayed by being 


passed through rolls that are set at an angle to one another, so 
ant ay bes she edge of the hoop. One end of the hoop is 
punched with slots, in the form of rn, 7 hole, and into the other 
ends are rivetted studs with heads to fit the large part of the key- 
hole slot and shanks to fit the small part of the said slots. (May 


22, 1880). 

2082. ery for Perforating Paper, Parch 
ment, &c.: J. P. Hawtrey, Slo Bucks. [6¢. 5 Figs.) 
—A circular plate revolving loosely on a column carries a number 
of types or perforators. Sup it is required to perforate a cheque 
with the amount 128/, 16s, 8d., the cheque is placed between a pair 
of feed rollers and partly under’ the revolving plate. An indicator 
on the top of the plate is turned round until it points to the device 
£, which bring’ the perforator carrying the same design over the 
paper. A lever, depressed by hand, brings an arm on to the head 
of the perforator forcing itdown. ‘The indicator is then turned to 
the numeral 1, bringing that punch into position and at the same 
time ing the paper forward the requisite distance to — the 
figures which are thus perforated one by one. (May 22, 1880). 


2083.* Macerating and Treating Textile Fibrous 
Material, &c.: W. A. Barlow, London. (H. Brunet, 
Paris), [2d.}—Relates to the treatment of all vegetable textile 
material, but principally flax, hemp, and fibre-producing grasses 
and barks. @ object of the invention is to effect the entire dis- 
solution and separetion of the resinous gummy substances, and 
render the material fit for manufacture. The v ble materials 
are boiled in a weak soap wash, and afterwa subjected to a 
stripping action by hand, so that the superfluous matter is drawn 
off from the fibre proper. The fibres are dried in the open alr and 
are then ready for combing, carding, or spinning. (May 22, 1880). 


2084.* Looms: P. Young and J. Mathieson, 
Glasgow. (4¢.)—Has reference to raising and lowering the 
shuttle boxes of check looms, containing from two to eight shuttles. 
The novelty of the invention consists in the use of a positive acting 
onangunent of levers, one end of each of which is directly con- 
nected with the lower end of the s of the multiple shuttle box. 
The said levers are carried on and actuated by moving fulcra at 
their other ends and at their centres, Each rum or moving 
centre of the compound lever has an arrangement of crank pin, 
— or cam = - — es a — ans ry 4 by itself 
for giv! two itive tions of the spear lever, and for setting 
either of two dierent Thuttle boxes ina line with the 
crank being actuated by its own turning tappet wheel, and pawi or 
hook brought into action by the pattern card mechanism and rest 
levers. One arrangement suitable for a four shuttle loom consists 
of a single lever having its front end attached to the spear of the 
shuttle box, its centre carried on a crank-pin, and its remote end 
carried on another crank-pin. The shuttles are skipped one, two, 
or three boxes, according to the positions of the cranks, For 
instance, if the back crank is up and the front crank down, the 
first box will be level with the sley, and if the front crank be up 
and the back crank down fhe fourth box will be level witb the sley 
and soon. An eight shuttle loom is provided with a second lever 
that carries the first, the second lever being also supported on 
crank-pins. (May 22, 1830). 

2085. Yarns, &c.: J. E. Wadsworth, Leeds: 
(6d. 2 Figs.)—Relates to a yarn consisting of two or more spun 
threads, and a “roved” or “condensed” thread of preferably 


each 








“short staple.” 


Referring to the figures, two separate threads 
gg are passed underneath the back roller a, and over the front 


roller 6, of a twisting machine, both of which rollers are fluted. The 
“ roved” thread Ais taken over both back and front rollers, the 
latter being caused to revolve at a greater speed than the former. 
The “roved” thread is thus broken between the two rollers, and 
the front portion is carried forward by the motion of the roiler 6, 
and twisted between the two spun threads, causing thick places m 
at intervals in the yarn. The number of thick places may be 
varied by increasing or reducing the of the back roller a, 
which is effected by change wheels /. (May 22, 1880). 

2086. Shoe Brushing Apparatus: J. Bailey, 
Manchester. [4¢. 1 Fig.)—The machine consistvof a wheel 
driven by two treadles, and actuating by means of a strap or 
spindle carrying at each end a rotary brush. (May 22, 1880), 

2087. Combustible Material: L. Blackburn, 
London. Lp ig material consists of a mixture of coal, 
charcoal, and shaie, tozether with sufficient resin or oil to give the 
mass cohesi 8 ti a little a or acetic acid is 
also added. The following proportions are given by way of 
example: 


hed anthracite coal 88 parts, crushed a 1 
shale 6 parts, resin or oil 3 parts, tar 2 parts, 





Crus! 

and soda 1 part, 
The composition is pressed into pieces of suitable shape for use, 
(May 22, 1880). 

2092. ating and Regulating the Motion of 
sewing Machines W. Clark, London, & 8. van 
Wyck, Fi il Plains, New York, U.S.A, [6d, 4 Figs.)—The inven- 
tion relates principally to a device for arresting the motion of the 
needle bar without stopping e tread Treadle bars BB 
pivotted at b are slotted towaras their free ends, and carry the 
sheaves d d, around which pass belts cc transmitting motion to 
the grooved eccentrics DD. A contrivance, not shown in the 
illustration, is provided for automatically tightening the drivi 
band, also a treadle for taking off the strain when it is requ 
to stop the needle bar, a epr.ng catch serves to keep the lever 
carrying the tension pulley in its retracted position, whilst the 
operator arranges the wok. The stool 8 has an adjustable seat 9, 
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which is pivotted by means of the lug r and pin s to the bevelled 
head ¢ of the screw T. (May 22, 1880). 

2093. Life Rafts: W. Clark, London, (l. H. 
Raymond, New York, and J. Roberts, Dunellen, New York, U.S.A.) 
(6d, 3 /igs.)—The raft is formed of the outer shell or sides A A, 
between which a double slatted floor B is supported in the middle 
of the height of the sides, so that a raft with floor and sides is 


Fig.7 
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formed in whatever position the raft may rest upon the water. Air 
chambers OC are formed at the ends of the raft, and are sub- 
divided into a number of closed independent compartments D D 
by partitions EE. The sides may form part of the air chambers 
which in this case have the top F and the bottom F' attached to 
the sides to form an air-tight joint. Thwarts H H are placed at 
intervals both at the top and the bottom. Between each two 
thwarts a cylindrical air chamber K K is fastened to the sides A on 
the inside by means of bands LL. (May 22, 1880). 

2094.* Blowpipes: C. H. Gimingham, London. 
aan “pee eer in combining in one instrument the large blast and 
small pointed flame, and using therewith a Bunsen burner, the 
latter serving to heat the metal or other substance before the blow- 
pipe flame is applied. Both burners are carried in socket pieces, 
and are independently connected with the gas supply. The barrel 
of the large nozzle is made in two parts which meet in a socket 
piece in whose inner surface is a circumferential groove, so that 
air is admitted to the nozzle equally all round, and mixes with the 
gas, so producing a “Bunsen” flame. The three tubes which 
supply air to the blowpipes and Bunsen burner branch from one 
pipe, and by means of stop pieces air can be shut off from one 
tube and admitted to another as required. The apparatus is 
supported bya universal joint. (May 22, 1880). 

2095.* Safety Appliance for Saddles: F. A. Mills, 
Dublin, [2¢.].-As applied to ladies’ saddles the invention con- 
sists in arranging the two larger of the three usual crutches to fit 
into sockets in the saddle-tree, securing them by transverse pins 
whose ends are attached to leather lines, so that when required by 
pul.ing a ring to which the lines are fastened, the pins may be 
withdrawn, whereupon the crutches are pushed out by springs in 
their sockets. The lower bar of the stirrup catch is hinged and 
secured by a pin which is connected with the line so that the 
stirrup leather is freed simultaneously with the crutches. For 
gentlemen's saddles the arrangement consists of two slip lines, 
one discharging the stirrup leather on each side. (May 24, 1880), 


2096. Cocks for Liquid and Gaseous Fluids: C. 
Pieper, Berlin. (€. K. Bergreen, Roitzsch, Prussia), [6d. 
7 Figs.jJ—The illustration shows one modification of the 


invention. ‘lhe plug is divided into two parts a and d of unequal 
size, the part } being the one by which the aperture é is closed. 
The springs ¢ ¢ assist in keeping the two parts of the plug in contact 
with the shell, but the chief pressure in this respect is caused by 





the arriving fluid when the plug part } covers the outlet aper- 
tare #. The slit g allows the fluid coming from A to enter into 
the plug and press against >. The fluid can algo pass through the 
slit between a and binto the spaces above ind below for causing 
an equilibrium of end pressure on the plug. (May 24, 1880). 


2097. Apparatus for Containing and Conveying 








Heated Rivets: W. MacLellan, Glasgow. (64. 7 Figs.) 
—The apparatus cons‘sts of a double-cased vessel, the space 
between the inner and outer walls being occupied by a non-con- 
ducting material, such as asbestos or silicate cotton, or air. The 
illustration represents such an apparatus, of an inverted type, 
provided with trunnions and handle, catches j holding the appa- 
ratus in —_— when it is turned over for carrying as shown. 
(May 24, 1880). 


2098. Manufacture of Bicarbonate of Soda, &c.: 
W. Weldon, Burstow, Surrey. (4. &. Pechiney, Salindres, 
France). (6d. 6 Figs.)}—Relates to the manufacture of soda by the 
ammonia process, in which the first step consists in treating a solu- 
tion of ammonia and common salt by carbonic acid gas, mixed or 
not with other gases. The apparatus includes a horizontal iron 
cylinder A capable of rotation on its longer axis. The cylinder is 
divided into compartments by the diaphragm } } running from 


Fig.2. 
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end to end, and by the vertical diaphragms a aa. The horizontal 
diaphragm is perforated all over, and the vertical diaphragms 
have each a central hole 0, The trunnions B and C are hollow, B 
having a compli rrang t of passages init. The cylinder 
A is required to be capable of making from time to time a sudden 
semi-revolution, the mechanism shown in Fig. 1 being provided 
forthe purpose. The hydraulic cylinders P P' are connected to 
an accumulator, which automatically couples itself to each of 
them, alternately foi cing the pistons down and rotating the cylinder 
by means fully shown in the illustration. A process of manufac- 
turing bicarbonate of soda by the apparatus is also described in 
the specification. (May 24, 1880). 


2099. Calcining Bicarbonate of Soda Produced 
by the Ammon Process, &c.: W. Weldon, 
Burstow, Surrey. (A. R. Pechiney, Salindres, France), - (6d, 
4 Figs.}—The invention refers to the method of driving off from 
the bicarbonate of soda produced in the ammonia process, its 
second equivalent of carbonic acid, its water, and any ammoniacal 
compounds associated with it. The method consists in passing 
over and through the mass of the bicarbonate (charged in lumps or 
cakes in an apparatus) carbonic acid gas, which has been driven 
off from a previously treated quantity of bicarbonate. The 
carbonic acid gas before it is so passed over and through the mass 
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is first heated to the requisite temperature. The invention also 
comprises the apparatus shown in the illustration. Four chambers 
A are enclosed by an iron envelope. P is a pivot resting upon the 
piston P' of a hydraulic press. When the piston is raised, the 
case containing the four chambers can rotate. The bicarbonate 
is placed on a grate at the bottom of each chamber. The heated 
current of carbonic acid gas arrives by the tube B, and passes 
upwards through the mass, whence it passes downwards by the 
channel C into the curved flue B', and thence into chamber A'. 
Having passed upwerds through A’ it goes by a channel into a 
curved flue similar to B!, and thence upward by a third channel 
into a third curved flue by which it is conducted to a refrigerator. 
When the calcination is completed, the chambers are lifted by 
piston P', and a quarter of a revolution given to them, and the 
piston lowered. ‘The fourth chamber, which was not previously 
included in the circuit of gas, now becomes included in the circuit, 
while the first chamber is removed out of the circuit, when the 
contents can be discharged. (May 24, 1880), 


2100. Expressing Liquids from Precipitates, 
&c.: W. Weldon, Burstow, Surrey. (4. &. Pechiney, 
Salindres, France). (6 i, 2 Figs.)—Is specially applicable to the 
filtration of the —— of bicarbonate of soda formed by the 
ammonia process, ‘be apparatus works as follows: The 
“magma” of precipitate of bicarbonate of soda to be pressed is 
placed in one of the filtering cylinders G C', which is then rotated 
around the pillar F until th echarged cylinder is placed in position 
over the press B. Water admitted to the press forces up the hollow 
plunger | carrying the cylinder C against the press head and hold- 
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ing it there. Then water admitted by the telescopic pipe ¢ forces 
up the interior plunger or ram J and the piston F of the cylinder C, 
squeezing the material between the piston and the ram head. The 
liquid expressed escapes through perforated plates and suitable 
channels to a reservoir. The cylinder containing the cake of 








material fs then swung over the press D (after the press B has 
been lowered), which pushes up the piston P', and delivers the 
cake to a workman, and in its descent draws down the piston by 
the spring catch g. (May 24, 1880). 
2101. Preventing Incrustation, &c., in Steam 
Boilers, &c.: E. Arnaud, Le Solerd es, 
ce, J. Moulet and E. Ginoyer, Mars es. 
(Partly from F. Blane and Porte, St. Etienne, France). (2d.}—Con- 
sists in introducing into the boiler wheat bran, About 2b. to 
each horse power is found to be effective, and sufficient to serve 
for about three weeks. (May 24, 1880). 


2102.* Boxes, &c.,for the Game of “ Fifteeen :” 
T. D. Macfarlane, G ow. ([2d.)—The dice or movable 
squares are made of coloured glass, porcelain, or china, aud have 
holes or indents to enable a handle or rod to be inserted for moving 
them. The box can be closed by a sliding or hinged cover. 
(May 24, 1880). 


2104. Peg and Appliance for Tuning Stringed 
Musical Instruments: W. R. Lake. London. \/. 
Singer, Chicago. (6d. 2 Figs.}—Oonsists of a peg or pin provided 
with a nut and washer on its smaller end, and baving a hole through 
which the end of the string passes, and adjacent thereto a groove to 
receive the string wound upon the peg, the said hole and groove being 
when the peg is in use within the recessed head of the instrument. 
The pin is supported in bushes with flanged ends fixed in the usual 
holes in the instrument, (May 24, 1880), 


2106. Machinery for Ruling Paper: H. J. Had- 
dan, London. (£. Wakefield Blackhall, Toronto, Canada.) (6d. 
5 Figs.)—In the drawing B represents an adjustable “ ruling head," 
so constructed that its position may be varied at will, and the 
stationary “ ruling head” A, as ordinarily used, may be dispensed 
with. The pen clamp C is supported by a bracket D, by adjustable 
threaded pins D,. the connexion between pins and clamp being 
made by a sleeve joint, which permits of the tilting and adjustment 
of the clamp by several adjusting screws, and at the same time 
holds the clamp rigidly. The bracket D is clamped upon standard 
D3, upon which it is vertically adjustable by screw d and lock nut. 
This standard and bracket are attached to a block H, which with 
block I are fitted upon a guide bar J, and are connected together 





by a right and left-handed screw J,, in such a manner that either 
block and its connexions may be moved further from, or brought 
closer to, the other. When one set screw is tightened the block 1 
may be moved in either direction by turning tht screw J,, and when 
this set screw is loosened and the other tightened the block H may 
be similarly moved. L is the main roller situated under the 
position of the pens, and its shaft is supported at one end by a 
“ bracket bearing,” which is attached to block I.. The position of 
the roller admits of adjustment in horizontal and vertical directions 
by means of the screws J, and screw connexion not shown. There 
is a second clamp. and to it is connected by a flexible cord a “ cam 
bracket arm.” (May 24, 1880). 


2107.* Boots and Shoes: C. King, London. [2d] 
—Relates to boots and shoes with india-rubber soles, the object of 
the invention being to protect and strengthen the edges of the soles. 
The boot is lasted, and has the welt sewn in the usual way, and the 
india-rubber is affixed toa leather “ middle” sole by rubber solution. 
The edge of the india-rubber is then chamfered for an even width, 
and a strip of leather is laid around in a prepared channel, and 
affixed to the india-rubber by a solution, or by nails or pegs. (May 
24, 1880). 


2108. Steam Engines and Pumps: A. W. Doery, 
London. (P?. Murray, New Jersey, USA.) [6d 21 Figs.J— 
Relates (1) to a valve arrangement formed of two piston valves 
working one within the other, the outer one being controlled by 
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live steam from behind the engine piston, and the inner one by 
live steam acting upon its ends, which steam has directly passed 
from the steam chest through passages in the steam ports of the 
cylinder, but without entering the cylinder. (2) A starting and 
controlling valve to regulate the length of stroke, and control the 
steam valve and engine piston. (3) A valve by which the amount 
of cold water entering a condenser is automatically regulated. The 
first part of the invention is shown in the illustration: 25 is the 
steam cylinder, 26 pump cylinder, In the tion of the valves 
shown, steam enters at port 15 to the cylinder and port 12 to the 
inner valve, holding it in position, while the chamber 42 is in com- 
munication by port 9 with the engine exhaust and the chamber 
43 by ports 18 and 8 with the exhaust side of the piston. The 
iston moves until it uncovers the auxiliary port 8. Steam from 
nd the piston enters at 8, and through the outer valve at 18 
into chamber 6, whence it enters chamber 43, As 42 is in com- 
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munication with the exhaust port through port 9, the oftter valve 1 
is forced to the end of the casing, the inner valve 2 being mean- 
while held stationary until steam is admitted (by the moving over of 
the outer valve) through 13 to chamber 24, and 23 being now in 
communication with the exhaust through ports 15 and 12, the 
inner valve is forced over from right to left, and the piston 
moving in the same direction ; a similar action, but in the reverse 
direction, is effected at the opposite end of the cylinder. Modifi- 
cations of this arrangement are described. (May 24, 1880). 

2110. ory ee Intense White Light: J. Imray, 
London. (C¢. C Paris), [6d. 10 Figs.]—Relates to means 
whereby a flame sustained by air is rendered capable of producing 
the luminous effects of flames fed by oxygen, this result being 
obtained by a preliminary heating of the air supply, so that little 
or none of the heat of combustion is absorbed in heating the inert 
nitrogen. O is the heating tube of refractory material, into which 
are inserted a series of pieces A, each open at the top, and having 
lateral apertures, so that in descending the tube the air is sub- 























divided into small streams impinging several times upon the hot 
wall of the tube. Around the tube are placed several chambers 
M, each of which is divided by horizontal partitions into a number 
of compartments N, having a gas tube L and air tube K passing 
through them. Both of these tubes are closed at the bottom, and 
are supplied from the top, L with gas from annular chamber E, 
and K with air from annularchamber B. These tubes have latera! 
perforations p and o directed towards apertures s, from which 
issue flames m playing upon the tube c. The air from this tube 
mingles with gas supplied to annular chamber F by pipe G and 
passes through aperture 8, forming a jet of intense heat directed 
upon lime or other highly refractory substance I, which is thereby 
rendered brilliantly incandescent. (May 24, 1880.) 


2112." Oscilla Engines: J. W. Wardle. Shef- 
field. (2d.]—The cylinder is cast with an enlarged hollow trun- 
nion, the inner face of which has two ports in the form of two 
short arcs struck from the centre of the cylinder end, The steam 
chest is separate from the cylinder and forms a portion of the 
standard supporting the cylinder; it is provided with the usual 
ports and a portion of it is elongated to fit into the hollow trun- 
nion, the end faces being made to fit accurately one against the 
other; the two steam ports from the steam chest pass through th 
elongated portion and are similar in position to those in the female 
trunnion. In the face of the elongated part of the steam chest are 
formed two shallow recesses or grooves in the shape of arcs struck 
from the same centre as the ports, but longer than the ports which 
open into them, and of sufficient length to keep the ports connected 
and open during the oscillation of the cylinder. (May 24, 1880). 


2113.* Valve for Air and Circulating Pumps, &c. : 
W. V. Ley, Liv: Ol. [2d]—Consists of a valve having a 
wooden or like core with a covering of block tin, white metal, or 
other suitable metal. The metal is cast around a central block 
to the thickness of about } in., and is afterwards turned up to size, 
(May 24, 1880). 

2116. Weighing Scales: W. R. Lake, London. (S. 
Horn, Offenbach, Germany,and M. F. Albracht, Amsterdam). [6d. 
4 Figs.)—Chiefly designed for postal purposes; F is a standard on 
which is a segmental dial and also a vertical rod a. To this rod are 
pivotted levers cd, and to each of these levers is connected an 
upright bar 6! carryinga scale pan b, To one end of the lever dis 








connected a double lever e provided with a double weight G. The 
rods are — with suitable nuts at ¢! to adjust the position o! 
the — t, to which is attached by a suitable rod the index finger. 
The dial is provided with a series of parallel arcs and radial lines. 
upon which areindicated weights and rates of postage in various 
countries. (May 24, 1880), 


2118. Sliding Roofs for Hothouses, &c,: F. H. F. 
Engel, Hamburg. (/, 4. Prassler, Hamburg). (6d. 6 Figs.) 
—The construction of sliding roofs having one or more sets of 
glazed frames, which can be folded each underneath the adjacent 
frame of the corresponding set. The uppermost frame of each set 
— to the structure and supports the roofing. (May 24, 

). 


2119. Counterpoising the Weights of Bodies for 
Transportation: P. A. en, London. (4. i. 
Malé, Fontenay-le-Comte.) (6d. 7 Figs.]—The illustration shows 
one form of applying the invention. The wheels d are notintended 
to be used when the apparatus is in operation. The weight to be 
transported is placed on the top of a piston a, which dips into a 
bottomless chamber B, around the lower edge of which is a strip 
of leather or other material E. The chamber contains water, air, 
or gas. The track C being level and smooth, and su'tably lubri- 
cated, it is stated the apparatus may be drawn along with little or 
no resistance, the force required being little more than sufficient to 


overcome the friction caused by the contact of the lower edge of 
the frame with the track. It is stated that “ when the apparatus 
is applied to boats, ships, or other vessels in canals, the cana! in 





which they are to travel must be provided with a smooth and 
even way or track,” (May 25, 1880), 


2121. Substance for Replacing the Gutta-Percha, 
&c.: E. Mourlot, Paris. ([2¢.)}—this invention consists in 
extracting the gummy substances contained in the external skin or 
bark of birch trees and mixing it either with gutta-percha or india- 
rubber, without restriction as to the proportions, and applying the 
substance for the manufacture of all articles w can be made of 
india-rubber or gutta-percha. By adding a small proportion of the 
new product to ordinary gutta-percha or india-rubber, it imparts 
the property of remaining unchangeable, and prevents cracking or 
breaking, and adds a power of resistance which neither india- 


rubber nor gutta-percha possesses. (May 25, 1880). 
2122. Hydraulic Steering Apparatus, &c.: A. 
Lafargue, London. ([8/, 18 Figs.j—Relates to improve- 


ments in steering > in which a quick-threaded screw is 
used to actuate the rudder. According to this invention the usual 

lator is disp d with. e apparatus being self-con- 
tained in its own bedplate, the vertical thrust on the rudder head 
is prevented. In the illustration } is the screw, which has a 
collar 6' revolving between two discs. The screw is attached to 
the tiller of the rudder a by the slip ring c. The crosshead nut e 
at the end of hollow piston rod d, works up and down in guides 7. 








The under side of the piston / is subjected to the constant pres- 
sure of water, and water is admitted to the upper side of the piston 
by means of a controlling siide valve. The area of the upper side 
of the piston being considerably greater than the under side, the 
pressure will be proportionally greater when water is acting 
above, consequently the piston will be forced downwards, and 
when the water is liberated from the top, the constant pressure 
below will force the piston up. Accordingly, therefore, as water 
is admitted to, or liberated from, the upper part of the cylinder g, 
will the rudder a be turned in either dicvection. (May 25, 1880), 


2123. Apparatus for Coupling and Uncoupling 
& arrison, 


Railway or other Wagons: W. H » Ruabon, 
and D. Trehowell Colliery, Shrops . 
(6d. 1 Fig.}—The apparatus is clearly shown in the illustration, 





and it will be seen that by raising the handles F ¥ the link, con- 
sisting of arms D D, crossbar H, with the shackle seat II will lift 
the shackle G, so as to engage the corresponding hook on the next 
truck. The lifting arrangement is capable of sufficient latera) 
movement to clear the hook. (May 25, 1880). 
2124. rg Springs, Water Veins, Crevices, 
: P. J. Mart 


2 P. J. and A. W. Muller, . (8d. 
9 Figs.|—The method emplosed is to force back the water hy 
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a combined pneumatic and hydraulic pressure, and to fill up the 
crevices or ls with t mortar afterwards introduced 
under increased pressure, which is maintained until the cement 
has solidified. © illustration ee a suitable ee eng 








for stopping a spring, such as may be met with in making a 
A is the exit of t 


spring, over which is placed on brickwork and 





concrete foundations m 0, the iron cylinder 8 T, a weighted 
annular platform FA serv! to counterbalance the pressure 
brought to bear inside the cylinder. Air is forced into om 
ratus through the pipe /, and the spring water driven back to 
opening A. Slaked cement or other suitable binding material is 
then introduced through the cock d and pipe r, and the air pres- 
sure is increased until the cement has thoroughly filled the 
fissures. The successive operations are controlled and watched 
through the glazed tra) r K, from the upper chamber S by 
workmen, who, while the pumping is proceeding, add dry cement 
as required. U is a reservoir for compressed air. (May 25,1880), 


Manufacture of Rolls and Roll Pinions: 
J. T. King, Liv 1. (2. C. Totten, Alleghany, Penn., U.S.A.) 
(6d. 5 Figs.}—To avoid the difficulties incident to rolls cast in one 
piece, resulting from the strains set up by unequal cooling of the 
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hot metal, the inventor forms the shaft upon which the roll or 
pinion is secured with a hollow opening extending centrally from 
end to end, and secures on the said hollow shaft the outer ehell 
which forms the working surface. In the illustration ais the 
hollow shaft, and 0 the shell or ring shrunk or keyed thereon. 
(May 25, 1880), 


2128. Rollers of Grain Roller Mills: R. H. Hay, 
Glasgow. ([2d¢.)—The rollers are made of a composition of 
emery, corundum, ground quartz, bubr, or other hard substances, 
mixed with magnesite, or a binding cement which sets hard without 
the application of heat. The rollers are formed by moulding the 
material around the spindle, or by forming a coating on rolis at 
present in use. Whena cutting action is required the gurface of 
one roll is made to run considerably faster than the adjacent one. 
For a combined cutting and crushing action, the difference in the 
speeds isnot so considerable, and when only a crushing action” is 
required the rolls have uniform speed. (May 25, 1880). 


2129. Coloured or Ornamental Paper and Card 
: J. H. Johns London. (i. Weinrich, Vienna.) 
(6d. 3 Figs.)—Substantially invention consists in colouring 
per and card on one side in ordinary paper-making machines 
simultaneously with the manufacture of the paper, by conducting 
a thin solution of colour to one of the rollers of the machine. The 
solution of colouring matter flows into the angle formed between 
the pressing roller and the wet web of paper, so as to accumulate 














in front of the roller and be uniformly 
surface of the paper. In the illustration 7 is the web of paper, g 
the upper pressing roller, g' the lower roller, A trough } contains 
the colour which flows through a central opening c into a gutter or 
conduit c', whence it is delivered to the upper side of the web of 
paper. The excess of colour overflowing at the edge of the web is 
collected at both sides in gutters & k, from which it flows through 
a conduit / intoa vessel m, (May 25, 1880). 


2130.* Reduc Stones to Fragments: Sir F. C. 
Knowles, Lovel 1, Berks. ([2d.)|—The stones having 
been reduced to a size corresponding to that used in lime burning, 
are heated to a cherry red temperature in a furnace,and then 
plunged into cold water, or quenched with water. Whencold the 
fragments are crushed by rollers. (May 25, 1880). 


2133.* Hydrocarbon Vapour Generators and 
Burners: S. Pitt, Sutton. (2. G, Furber, New York.) (4d. 
2 Figs.|—Has for its object improvements in hydrocarbon vapour 
generators and burners, and relates to that class of hydrocarbon 
burners in which the hydrocarbon is vaporised and mingled with 
superheated steam before its combustion, the making and super- 
heating of the steam being effected by the heat produced by such 
combustion. A and B are two metal pipes, of which B is the steam 


Piet over the upper 








generator and A the hydrocarbon, vaporiser. To B are coupled 
the pipes C and D, the former for the introduction of water and 
the latter for the eduction of steam, To A is sooumee the pipe E, 
for the introduction of hydrocarbon, and the pipe F, through which 
the vapour is led to the burner a enclosed within the steam nozzle 
6, The burner is placed within an air conductor H, and under a 
deflector G, by which the flame is spread over the tubes A and B, 
(May 25, 1880). 

2135. Enriching Gas by Admixture of Hydro. 
carbon Vapour: J. Livesey, London. (Parily from J, 
H. Vale, Hamburg, Germany). (6d. 12 Figs.]—¥or this purpose the 
gas on its way to the burner is passed through a carburetting 
vessel A, Fig. 1, within which, loosely placed on ribs, is another 
vessel B, containing the hydrocarbon discs K, The burner is fixed 
at the top of a copper tube E, which descends into the hydro- 
carbon, the lower part of it having numerous lateral perforations 
and containing a porous wick F, Close to the burner, on the tube 
E, is fixed a piece of copper G, shaped so as to receive considerable 
heat from the flame for conduction to the tube E, and to the hydro- 
carbon K. The gas enters at the bottom of the vessel A, and 
passes to the burner through some of the orations of the tube 
t, taking with it a portion of the — d hydrocarbon. The 
wick may be of asbestos enclosed in wire gauze, and it should not 
quite fill the tube. The amount of carburation is regulated by the 
screw ping H. In a modified form the inner vessel is dispensed 
with, the hydrocarbon being introduced in fragments through a 
hole in the outer ve In this case the gas supply 
advantage divided into two branches, one directing the gas on to 
the hydrocarbon and the other leading it to the upper part of the 
wick tube near the burner. By turning the s to command 
one or the other of these passages, the degree of carburation can be 
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conveniently regulated, Modifications are also descrikd, (May 


25, 188v). 

2137. Materials for Filtration and Decolorisa- 
tion: C.G. Pfander, London. [4<.)—These consist of dried or 
baked — clay mixed with bl to the proportion of about 
three of clay to four of blood ; sometimes a oe pany of ve: etuble 
charcoal is added, This mixture is moulded into lumps of con- 
venient form, dried, broken into sma!) pieces, mixed with an 
equal bulk of granulated clay, and then carbonised in a retort. 
This material when screened constitutes the new filtering material 
especially adapted for treating sugar, &c. The dust screenings 
will remove colour from solutions of sugar and form a new 
product. (May 25, 1880). 


2138. Heel Stiffener for Boots and Shoes: 
Clark, London, (i. ¢. Farr and H. Clay-Copeland, Brandon, 
Vermont, U.S.A.) [6d. 2 Figs.) —Has for its object the fabrication 
of a heel stiffener for boots and shoes composed of wood between 
two layers of cloth or leather, the wood being so shaped that the 
grain runs longitudinally of the stiff , thereby avoiding the 
a of shape of the stiffening so common when the 
grain of wood runs vertically, (May 23, 1880). 


2139." Bottle Stopper: J. Doust, London. (7. 
Prank and E. Alexander, Hamburg). (2d }—Consists of a hollow cap 
which fits on the bottle’s mouth, and a wire fastener composed of 
two paralle] limbs hinged at their upper ends to the cap, their 
lower ends being bent to form a bow. The bow has an inward 
ret and is sprung under the lip on the neck of the bottle, and is 
formed with a loop at each end, so that the stopper may be secured 
with wire. (May 25, 1880). 


2140. Appegatee for Checking the Receipt of 
Money: . E. Elliott, London. [6¢. 8 /igs.)—This 
is an electric till by which the values of coins received are shown 
on an indicator in a private room, for checking the honesty of the 
receiver. The invention consists in the means whereby coins of 
different values and consequently of different sizes and weights 
are made to close different electrical circuits in connexion with 
various parts of the apparatus ; also the means by which the indi- 
cation of the coin previously inserted must be effaced before 
another can be putin. The till has a locked receptacle for the 
money. The indicator is similar to those used for electric call 
bells and consists of a tablet having openings at which discs are 


w. 





exhibited. (May 25, 1880). 

2144. Cricket Bats: J. Caffarey, Streatham, 
Surrey. (6d. 10 Figs.)}—To avoid blistering and jarring the 
hands, the handles of bats are covered with india-rubber tubes 
that are vulcanised on suitable mandrels. (May 26, 1880). 

2147.* Electric ht agueretes : W. Lloyd 
Wise, London. (/. 4. Mandon, Paris.) (2d.)—The sticks of 


carbon are curvec 80 as to form arcs of circles. Each carbon is 
carried by an adjustable balance lever, to which is connected by a 
circularly curved arm a float immersed in an insulated bath of 
mercury or other fluid, which is traversed by the current and con- 
tained in a stationary vessel. This vessel is formed as an arc of a 
circle, of which the balance lever axis is the centre, and is situated 
on the same side as the carbon of a vertical line cutting that axis. 
The curved arm carrying the float is so proportioned that, as the 
carbon is consumed, it will gradually ascend in the mercury in 
such wise that the loss of carbon will be correctly compensated by 
the upward movement thereof. It is stated that by causing the 
current to pass throagh the mercury all uvpleasant noise and 
vibration is obviated, (May 26, 1880). 

G. Har- 


2148. Self-Acting Temples for Looms: G. E 


lever plate and hold the garment. The device may be modified. 
(2) Relates to the loop, through which the strap runs, which cerries 
the batton holes. A hook attached to the buckle carries a pin on 
which is a friction roller over which the strap passes. The lower 
end of a lever hinged to the buckle is sprung over the hook to keep 
the strap in place. (3) To keep the buckle in the desired position 
ona brace the buckle is divided horizontally into two loops by a 
bar on which is pivotted a small plate. The brace is passed 
through the loops and the plate is turned until its ends press the 
brace against the outer bars of the loops. (May 26, 1880). 


2152.* Sc Tackle: W. G. Causer, Hands- 
worth, Staff [2d.}—The object of the invention is 
to avoid all loose parts in stocks and dies. The dies are made in 
one piece, and have screw threads formed in them in the usual 
manner. Each die is bored several sizes so as to be used for 
different sized bolts, and is provided with guiding devices to keep 
it square with the work. (May 26, 1880). 


2153.* Envel Ss, Wrappers, &c.: E. A. Brydges, 
Berlin. (@. Heinicke, Berlin.) [2d.J—To avoid injury to letters, 
&c., when the envelopes are being torn open the inventor gums a 
thread into a fold of the envelope, in the process of manufacture, 
so arranged that when the ends of the thread are pulled the fold 
is cut by the thread. The ends of the thread may be secured under 
the seal for additional security. (May 26, 1880.) 


2154. Reed Organs, &c.: W. R. Lake, London. 
(G. W. Turner, Boston, and C. H. Spaulding, Medford, Mass., U.S.A.) 
(8d. 12 Figs.}—Relates to that class of mechanical musical instru- 
ments which are adapted for automatic playing by the passage of a 
ry strip of paper in relation to sound-producing devices. 

itherto the length of the note has been determined by the length 
of the perforations, but in this invention it is determined by the 
length of the strip between the perforations, an? the opening and 
closing of the note is secured in each instance by a separate perfo- 
ration, and the several separate perforations of the paper for each 
note are the perforations for opening the note in one line and the 
perforations for closing the note in another line, which two lines 
are parallel. In combination with the paper strip are two levers 
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that bave knuckles that enter into perforations in the paper, and 
are so connected to a valve that when one lever is opposite toa 
perforation air is admitted to the sounding devices, and when the 
other lever is opposite to a perforation in the second row of perfo- 
rations the air is shut off. Figs. 1 and 2 are sectional views and 
Fig. 3is a plan of the apparatus necessary for sounding one note. 
A is a bed race for the perforated paper, B is a slotted block that 
lies across the race and is carried from the guides CC. G G* are 
taking up rollers actuated by a cranked handle, K is the paper 
delivery roll, and L the paper takiog-up roll, O O are two levers 
one behind the other, situated so as to correspond with the rows 
of perforations O 0* in the paper, and provided with knuckles Q Q. 





ling, Huddersfield. [i<. igs.}—Consists in g 
star tample and a segment temple in one temple, and or 
them with a hinged cover that can be opened and closed. In the 








flustrations are shown segmental or Swiss temples, and a star 
temple with « hin, cover that can be moved as shown in dotted 
lines. (May 26, 1880). 

2149.* Explosive Com: Lake, Lon- 
don. (J. M. Lewin, Paris). (2d.}—This compound, which ’is said 
a more explosive force than all other explosive materials, 
and which will not explode when a flame is applied to it, or in con- 
sequence of an ordinary blow, but only by means of a cartridge or 
capeule, Consists of the ingredients given below, in or about the 
proportions specified, i¢., nitro-glycerine, 60 parts; nitrate of 
potassium, sodium, or ammonia, 16 parts ; Palmitic acidulated oxide 
of cetyl! (cetoceum), 1 part; carbonate of lime, 1 part; lignine, 1 
part; and wood or an charcoal or peat moss (sphagnum), 16 


und: W. BR. 


parts. (May 26, 1880). 
2150. Buckles or Clips for Suspen Trousers, 
&c.: G. Walker, Birmingham. (et 9 Figs.)—(1) Consists 


of a device to hold trousers or other garments when the buttons 
are lost, At the lower part of the frame of the brace clip spikes 
are formed, which when the clip is closed, enter recesses in the 


tantly forced upwards by the springs against the paper and 
into the perforations when they occur. Each of these levers is 
connected to one end of a rocking lever or bell-crank S which opens 
or closes a slide valve between the bellows and the reeds, accord- 
ingly as it is moved to the right or left hand at suitable times by 
properly disposed perforations. (May 26, 1880). 


2155.* Cut Tools and Tool-Holders: H. Kin 
sey and G. enger, Swansea. [2¢.)—The tool has a 
spiral groove or grooves throughout its length, and its cutting part 
is so formed that it can be reset by grinding without necessitating 
re-forging or tempering. The holder is of square section with a 
hole through it of the same diameter as the tool and has a slit 
along one side, so that when pressure is applied the tool is gripped. 
(May 26,1880). 


2156. Im 
M. Cavale 


Rotary Motion to Machinery: 
e, Bordeaux. [6¢. 1 Fig.)—The invention isa 














novel motor machine, shown in the illustration, in which the 





weight of two levers Band ©, jointed together by the link D, is 


atilised for the driving of the flywheel. It is stated that “this is 
the long sought solution of the problem of a prime mover or 
motive power engine.’ (May 27, 1880). 


2157.* Separating ag ratus for Cesspools, &c. : 
J. Lesueur, Paris. [2¢.]—To separate the liquid from the 
solid matters they are caused to pass from the pan to a orated 
cylinder closed at bottom by a pivotted perforated plate. The 
liquid matters escape through the holes in the cylinder and bottom 
to a suitable pipe. The solid matters are retained on the bottom 
plate until they are sufficiently heavy to overcome a counterweight 
attached thereto, when the bottom plate turns on its axis and 
deposits the matters into a pips leading to the cesspool, (May 27, 
1880). 


2158. Fastenings for Leggings and Gaiters, &c.: 
B. Birnbaum, London. [44 4 Figs.)—One edge of the 
gaiter is provided with a kind of hooks which fit in corresponding 
recesses on the other edge of the gaiter, hinged latch pieces 
falling down over the hooks to prevent them rising out of their 
places. (May 27, 1880). 

R 


2159. Manufacture of Cardboard, &c.: q 
Shackleton, Bradford, Yorks. [6d 8 Figs.)—The object 
of the invention is the construction of a machine which will paste 
togetber two or more sheets of paper of any length and press, dry, 
calender, slit longitudinally, and cut them transversely to the size 
required so as to form sheets of cardboard by one series of com- 
bined operations. Lengths of paper are led from the rolls A 
between pasting rollers C OC, and are made to converge in front of 
rollers E E, by which they are pressed together into ona sheet. 
The combined sheet is then passed over drying cjlinders F, an 





endless web of porous felt G tightly drawn over rollers H and driven 
by frictional contact with the cylinders, serving to keep the web in 
contact with the heated surfaces. From these cylinders the web is 
taken between the calender rollers J, which finish the card ready for 
cutting. The longitudinal division is performed by revolving disc 
knives L, whose cutting edges slightly overlap, the card being 
divided into suitable lengths by the shear knife P revolving on the 
circumference of the cylinder R, and passing close to the cutting 
edge of the stationary knife 0. The cards fall upon the endless 
carrying belt S, which delivers them into a suitable receptacle placed 
to receive them. The shear knife can be regulated by change wheels 
to proper speeds for cutting any length of cards, For the supply 
of the paste rollers, paste is mixed in cistern T, by revolving 
arms T, from which it is transferred to cistern U containing 
revolving arms U,; from U it flows through pipes into the paste 
troughs V in whicn the rollers C revolve. (May 27, 1880). 


2160. Manufacture, Embossing, and Colouring 
of Panels, Mouldings, &c.: F. Walton, Twicken- 
ham, Middlesex. [8d. 15 Figs.}—This invention combines 
several claims for the production of such panels, one modifica- 
tioa indicating the genera) method. An embossed and coloured 
fabric is manufactured by spreading a plastic composition upon a 
backing material, raising a pattern in relief upon it by an engraved 
roller and then printing colour on the surface. The backing 
fabric is contained on a roller A, and passes to break roller B, 
which is covered with wire card cloth to grip the material. The 














fabric then passcs round roller C and under D, which spreads on 
a Jayer of compcsition; it then passes to embossing roller E. A 
revolving knife F cuts off the surplus edge. The fabric then passes 
into a covered chamber into which cold air is blown, so that the 
composition may be sufficiently cooled, and set to take the impres- 
sion of the printing rollers, of which GGG are inking rollers, 
H H are the brushes. Fig. 2 shows a method of using tubes to con- 
tinue the pressure until the glue which unites the composition to the 
wood backs of mouldings is properly set. The mouldings are 
placed between boards, and an india-rubber tube inserted, into 
which air or cold water is forced, (May 27, 1880). 


2162 Photographic Emulsions: E. A. Brydges, 
Berlin. (//. W. Vogel, Berlin). (4d.])—The essence of the invention 
consists in combining gelatine and bromide of silver with pyroxi- 
line by the use of a new solvent which insures the homogeneous 
mixture of the two. The solvent may be one of the inferior 
members of the fatty acids, such as formic, acetic, propionic acid, 
é&c., or mixtures of the same alone or with alcohol, &c. Four 
various methods of producing the combination are described, of 
which the first is as follows: Ordinary gelatine is dried and 
dissolved warm in one of the above-mentioned acids, and one per 
cent. of pyroxiline dissolved in a similar acid is added. (May 27, 
1880). 

2164. Veloci 8. &c.: C. R. Garrard, Uxbridge, 
Middlesex. [6d. 7 Figs.)}—The improved tricycle is shown in 
Fig. 1. The driving wheel is placed in the centre line of the 
machine behind the rider, and is driven by chain or band from 
the crank axle, but preferably ata higher speed. The steering 
wheels run on bearings fixed to vertical rods D D, the lower ends 
of which are bent to form levers and are connected together by 
the rod D,. An alternative way of connecting the two wheels 
consists in a short lever projectinz horizontally from the upper 
end of each rod D and jointed at its freeend to a rack lever. A 
pinion working on a vertical axis gears with the rack and alo 
with another rack connecting the two pinions. Handles are pro- 
vided for the pinions, and by turning one of these motion is com- 
municated to both wheels. ig.2 represents a new saddle spring 
for bicycles. The spring K consists of two narrow springs (or 
one divided longitudinally) soas to be capable of descending one 
part on each side of the backbone I. L are two side links 
pivotted to the backbone and tothe spring K. M M, are helical 
springs tending to keep the saddle to the front. When increased 
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safety is desirable the rider can push the saddle back into the 
position shown in dotted lines, the rider's weight upon the saddle 
preventing the return of the spring. (May 27, 1880.) 


2165.* Safety A tus for Stirrup Leathers 
and Harness: L. Silvermann, London, and E. Rish- 
ton, Greenwich. (2d.)—The object is to immediately release 
stirrup leathers, traces, &c., when necessary. The appliance consists 
of a square with two sides prolonged, across the open end, being a 
hinged piece held in Vw by a detent hinged on the ——- side. 
The detent is retained in position by a spring which is strong 
enough to resist an ordinary shock, but which, when the detent is 
suddenly and strongly pulled by a cord,is overcome and releases 
the stirrup. (May 27, 1880). 


2166.* Brake for Carriage Wheels: J. Griffiths’ 
Ludlow, Salop. (2d.)—The brake mechanism consists of a 
lever whose fore end projects through a slot in the vehicle, and 
whose rear end is connected toa spring which extends across the 
carriage, and on each end of which is a brake block. When 
the fore part of the lever is depressed by the foot or otherwise the 
centre of the spring is raised and its ends depressed, thus applying 
the brake blocks. The brakes are kept in action by means ofa 
catch in the slot, which engages with the front part of the lever, 
when it is depressed, (May 27, 1880). 


2167.* Looms for Weaving: P. Banks, W. Slater, 
and J. Banks, Adlington, Lanc. (2d.)—The object of the 
invention is to give a direct and itive motion to the barrels 
which actuate the lags in dobbies of the “ Willan and Mills” type. 
The barrels are actuated direct from the tappet shaft by an adjust- 
able rod fixed on the lower end of the bell-crank lever; the other 
end of the rod has a slot in which works a pulley fixed on a bracket 
connected by a set screw to the end of the lever, which is keyed to 
the square rocking shaft and works the healds. By another 
method the motion of the barrels is effected by a rod connected to 
an eccentric on the tappet shaft and passing through the yarn. 
(May 27, 1880.) 


2168. Grain Weighing Apparatus: W. R. Lake: 
London. (/. B. Stoner, Toledo, Ohio, U.S.A.) (8d. 9 Figs.}—Relates 
to grain weighing machinery in which a rising and falling hopper, 
provided with two compartments into which the grain is alter- 
nately delivered, is employed for automatically shifting the valves 
by which the flow of the grain into the said compartments and its 
discharge from the same is controlled by the weight of the grain 
delivered to the hopper, and the invention has for its object to 
provide for automatically distributing and stroking the grain in the 
compartments, and to provide an adjustable counterbalance for the 


fig.2. 


















































hopper. The operation of the machine is as follows: The grain being 
allowed to flow into the shoot rotates the bucket wheel D, imparting 
motion both’ to it and the distributors HH. The parts being in 
the position shown in Fig. 1, the upper left-hand cut-off being open 
and the lower left-hand valve closed, the grain will flow into the 
left-hand compartment of the hopper until it is filled The weight 
of the grain will then overbalance the weighted platform O, depress- 
ing the hopper, which causes the latch I to abut against its stop 
and release the segment g on the rock-shaft D, when the weight of 
the grain in the hopper will throw down the lower left-hand valve 
and discharge the grain from thatcompartment. The opening of 
the lower left-hand valve E will close the lower right-hand valve 
E and open the upper right-hand cat-off Z, and the grain will flow 
into the right-hand compartment until it is full. The hopper will 
then again be depressed (having been elevated by the counter- 
balance when relieved of the weight of the grain), when the parts 
will again be shifted to their original positions, and the series of 
operations will continue as long as the grain continues to flow. 
(May 27, 1880). 
2169.* Umbrellas: W. E. Palmer, Winchester. 

<9 prevent the turning inside out to which umbrellas are 

iable during gusts of wind, the tip of each rib has fastened to it 
one end of acord, whose other end is attached to a ring fitted 
loosely on the handle between the upper stop pin and the to 
notch. The ring can adjust itself on the handle as the umbrella is 
opened and closed, and strain on the inside when open is taken up 
by the cords which keep it to its proper shape. (May 27, 1880). 


2170.* Apparatus for making Cigarettes: C. 
Pieper, Berlin. (4. Brie, Berlin.) [2d.}—One end of the 
rolling cloth is fixed to the sideof a box and the other end toa 
plate in the box supported by springs. The roller which passes 
under the cloth is pivotted to the sliding cover. The tobacco and 
—_ are putin a bend of the cloth and the cover carrying the 
roller is pushed forward, the cigarette being compressed between 





the cover and sp plate, which is so adjusted as not to roll 
the cigarette ton dghtle, Modifications pte nd (May 27, 


2176* ‘Tobacco Machines: E. J 
y, Dublin. ]—The apparatus is designed to com- 
bine the eye of ae and rolling, and consists of a 
as bbin attached to the ordinary “reel spindle.” (May 28, 
)e 


2178. A atus for Vessels, &c.: W.C. 
Brown, Shemeld. a 13 F a} Two forms of inflating 
apparatus are shown in the figures, in w! bisac ber con- 

a@ combustible charge, ¢ its water-tight cap, and d the plug 
of insulating material through which the electrical conductors pass. 
The bag or flexible pontoon may be connected to this apparatus 





either directly or by a hose fitting to nozzle g. The hot gases 
produced by combustion are cooled by contact with the inside of 
the vessel, and with the tube /; m is a safety valve. The invention 
is also applicable to buoys, for the propulsion of torpedoes, or 
other structures for raising sunken ships, &c., the buoy being 
lowered in connexion with the inflating apparatus, which oe | 
form part of it. When fixed in position, the charge is ignited, 
forcing the water from the buoy and inflating it. (May 28, 1880), 


2179. Hollow Glass Reflectors for &e.: 
A. Specht, Hamb . (0. Schumann, Hamburg.) 10 Figs.) 
—The reflector consists of a hollow ay cupola coated inside with 
silver for the purpose of aes ight from an ordinary burner, 
either downward or sideways. e specification shows several 
forras of reflectors, the chief feature of which is the formation of a 





neck } through both skins, for the lamp cylinder, and a bulb a. 
The silvering of the glass is performed in the usual manner, but to 
give the silver solution a permanent hold on the glass and protect 
it from the influence of heat and atmosphere, a thin coating of 
asphalte varnish is applied. (May 28, 1880). 


2181.* Gas Motor Engines: C. T. Wordswo 
Leeds, [4¢.)—Relates to that class of gas engine in which a 
loose piston is employed to work above the ordinary piston in a 
vertical cylinder, the improvements consisting in a wedge attach- 
ment for gripping the loose piston after it has been thrown upwards 
by an explosion. To the upper side of the loose piston is attached 
an angular grooved rod, and a wedge, fitting the grooves, is 
arranged so as to be capable of locking itself between the rod and 
the tapered back of the recess in which it is ted. A suitabl 


2183. Railway Signalling tus: C. E. 
Spagnoletti, London. (6d. 8 Sigste The improvements 
are for wor! trains on railways lock 


locking them with the block system b 

mechanical means, the trains Be ee ccnren betek 
plete the system. Electro-magnets are employed, and so arranged 
to act on a small lever bar that it canengage with slots in a wheel 
which is attached to the signal frame; when the bar is in the slot 


the signal lowered, and afterwards restored to 
danger” position, and is then locked, When the cur- 
rent is sent to release the signal, laced in cir- 
cuit with the line wire, causes the breaking of the it, and no 
second current can be sent to allow the following train to 
until the previous one has arrived and re-set the a tus to 
complete the line wire, or until the lever allowing train to 
enter the next section has been lowered and put to “ danger” 
again. In the illustration A is the lever frame, B lever, O lever 
lock, D electric lock actuated by armature of electro-magnets F F, 
G duplicate lock in lever frame, H balance on 


to com- 











end also through the line wire to coils F F to the earth; armature 0 
is then drawn up and locked by P, and armature E is pulled up and 
locked b epring J. The lock D is by this means pulled out of 
lever lock C, and duplicate lock G is also released, The lever B 
can now be pulled over, and in the act of doing so a stud lifts 
spring I, when the balance weight H again locks the lever by 

tches D and G; the indicator showing the action for the 





lever actuated by a cam releases the wedge and with it the piston. 
The specification describes a gas engine in which the working and 
the compressing cylinders are arranged one above the other on an 
inclined framing, the piston rods of both cylinders being connected 
to the same crankshaft, The piston of the working cylinder is 
of the tank type and is provided with projecting ribs in order to 
increase the cooling surface. The working cylinder is connected 
by a pipe to a separate bustion chamber placed b n it and 
the compression cylinder, which is also in communication with the 
combastion chamber through the ports of the explosion valve. 
(May 28, 1880). 


2182. Apparatus for Facilitating the Control of 
To © Boats: W. R. Lake, London. (J. l. Lay, Paris). 
(6d. 6 Figs.}—Relates tu torpedo boats or travelling torpedoes of 
the class described in Specification 747 of 1878, and is designed to 
facilitate their control by giving indicati of their position and 
direction by day or night to operators on shore, and also to 
increase the effect of the gas used as motive power in such boats, 
In Fig. 1, a a are two guides capable of being raised and lowered 
by mechanism within the body of the torpedo; 6 }! are two 
cylinders, provided with suitable pistons connected by their rods 








Fig. 7 









































to an oscillating lever c secured to the pivot of the guide rod a, 
which is coupled to the guide rod a‘. The piston of the cylinder } 
is acted u by carbonic acid or other gas from the reservoir in 
the torpedo boat, the admission of the gas being controlled by an 
electro-magnet d operated by a current sent through a conductor 
reaching to the shore. The cylinder }! is a cushioning cylinder 
formed like a cataract. For night attacks the guide rods are pro- 
vided with lamps so arranged (Fig. 2) that the light is always 
directed backwards, and when the guide rods are depressed a hood 
coveis each lamp. Fig. 3 illustrates the arrang t d 
with the supply and storage of the compressed gas that forms the 
motive power of the torpedo ; j is a compressed air vessel, and f. a 
gas expanding and heating vessel, surrounded by a tank partly filled 
with sponge saturated with alcohol. The air vessel is connected to 
the tank bya pipe containing a throttle valve and a reducing 








guidance of the signalman. On the arrival of the train at the 
station in advance, a metal plate ¢, Fig. 3, presses on a friction 
roller a, and depressing a spring, actuates a lever f to make con- 
tactatg. A block e supports the rod z of roller a, by which means 
the current from battery Z to coils T, acting on lever P, releases 
ar Otor t the line wires. (May 28, 1880). 


2184. Bankers’ Cheques, &c.: A. A. Nesbit 
London. (4d.)—Consists in printing such instruments with acid 
or alkalis or both, or with acid or alkaline inks or solutions of 
different stren, , the said acids or alkalis or inks being used in 
conjunction with colouring matter; or printing the said instru- 
ments with acids or alkalis, or both, either alone or in conjunction 
with dyes or paper stained or printed with such dyes, the whole 
being so arran, as to render it impossible to apply chemical 
treatment to the paper without affecting either the acid or the 
alkaline colours. Also in partly printing cheques with printers’ 


ink. (May 28, 1880), 

2185. Machinery for. , Disin ting, 
Grinding, &c.: G. 5 
(6d. 9 Figs.)—Relates to machinery such as described in Specifi- 
cations 5056 of 1876, and 473 of 1878, Fig. 1 represents the crushing 


machine for reducing the pieces of material to a manageable size, 
dd being two rollers, driven by worm gear, and provided with 























apparatus to adjust them. The broken materials are fed to the 
disintegrator (Fig. 3), which is similar to the one described in the 
former patents, but with the following modifications: In order to 
fit it to operate on stickly or wet material the screens are formed 
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of triangular bars so placed that the ings between them are 
lel to the path of the beaters ins of dt right angles thereto, 

e rota’ screen M, baffle plate N, and segments N' N', all 
rotate together, instead of the screen only rotating around the 
segments and baffle plate. Thescreen is made in halves united by 
a hinge and screws, as shown. The pulveriser (Fig. 2) consists of 
a roller D seeured on a shaft D!! between plates or cheeks loose on 
the same shaft. These cheeks carry between them the two small 
rollers CC, which are forced against the main roller by screws or 
8p! Surrounding the discs and enclosing the rollers CC is a 
cylindrical screen E, by which the materia] is sifted to the required 
fineness. The discs or cheeks with the small rollers revolve in 
one direction, and the large roller in the opposite direction. The 
material] is fed through Swe 4 in one of the discs, and falls on 
the screen E, from which it is fed by the elevator A to the 
rollers C and D. After passing the rollers the material, if 
fine enough, my through the screen, and if not, is again fed to 
the rollers. In a form of plummer-block adopted by the inventor, 
brasses are carried by cylindrical projections from the base and 
cover, (May 28, 1880). 

2189. Preserving Meat: W. C. Marshall, New 
York, U.S.A4. [(4¢)—The process consists in first curing the 
mitat, packing the same in bladders, and then exposing the packages 
to pressure for the purpose of expelling the moisture, and finally 
drying the packages by smoking. (May 29, 1880). 

2190. Manufacture of Types, &c.: C. D. Abel, 
London. (A.and J. Chaumeil, Paris.) [6d. 1 Fig.}—Consists in 
the manufacture of types, characters, &c., used in typography, of 
porcelain or other ceramic paste. The moulds for the type are 
preferably made of plaster-of-paris. Each mould is in two parts; 
the one, A, contains the recessed configuration of the type, the 
other, B, acts as a cover. The porcelain paste is placed in the 
mould and pressure exerted to force the paste perfectly into the 
recess. The excess of material escapes by channel C. After mould- 
ng, the type is removed and dressed and baked in the ordinary 





manner. The surfaces of the type can be left dull or enamelled. 
To adjust the type to the exact uniform size required they are 
ground by a grindstone of emery paste and the lower ends levelled 
on a revolving iron plate of iron as used by glass grinders. 
(May 29, 1880). 


2195. Looms: W. Morgan-Brown, London. (¢. 
Crompton,’ Worcester, Mass. US.A,) (ls. 10d, 36 Figs.)—Has 
reference to mechanism for operating drop shuttle boxes in looms, 
and to an improved method of operating the lay with relation to 
the formation of the shed, whereby the weft beaten in by the reed 
is held packed closely between the warps while the succeeding 
shed is nearly completed. The loom described is one of the class 
known as “ close shed," and the shed forming devices are the same 
as in the Crompton looms. The dents of the reed in this method 















































of weaving for the production of compact fabrics strike the weft 
as the shed is closed, and remain in contact with it, while the 
next shed is being formed, or two beats of the lay are made to each 
pick, the latter beat being only about three-sixteenths of an inch, 
so that the reed never actually leaves the cloth , bat only recedes a 
distance equal to that by which the cloth can follow by its own 
elasticity. The layremains forward about one-third of the revolu- 
tion of the crankshaft, during which time the shuttle boxes are 
raised or dropped. Fig. 1 is a front view and Fig, 2 a left-hand 
end view of the improved loom. The crankshaft } is provided 
with cranks ¢ to actuate the lay, picking arms ¢d, and bowls ¢. 
eccentric /to impart motion to the elevator and depressor, and 
pinion / to drive the shuttle-box actuating mechanism. The crank- 
shaft is driven by a cross shaft 7 by bevel gear m and fast and loose 
pulleys, The harness frames, two only of which are shown, are 
connected by straps and cording in the usual way with the notched 
upright levers o pivotted at p', each upright lever having attached 
to its projection a jack with hooks to be engaged by the usual 
elevator s or depressor ¢, which are arranged to be reciprocated in 
curved slots in the extension a! of the frame, the said slots forming 
ares of circles having their centres at p', The elevator and depressor 





have their ends rounded to form ball-like terminations, which are 
embraced by the ends of the connecting rod uw and v, which 
are adjustably attached to the arms w, extended above and 
below the shaft, the adjustment of the rods u and v enabling 
the acting edges of the elevator and depressor to occupy angular 
positions with relation to each other when the shed is open, thereby 
to elevate or depress the b: harness more than the front, and 
subsequently to even all the harness frames, when the elevator and 
depressor are again brought into parallel positions. The arm z of 
the shaft g is connected by the link i to the eccentric /, which 
actuates the harness frames. The shed forming pattern surface 
bo", of any usual construction, is placed on the shaft c', having a 
bevel wheel d' gearing into a bevel wheel on the shaft g' upon 
upon which is the pattern surface A‘ which controls the selection of 
the shuttle boxes. The pattern cylinder b' derives its step-by-step 
forward motion for weaving and its backward motion for finding a 
miss-pick through a double-hooked pawl, the shank of which is 
arranged in a pivotted sleeve. The hooks 18 and 19 of the 
double pawl face each other and partially embrace the ratchets 8 
and 9, so that when the sleeve is turned on its pivot the hook 18 
will engage the ratchet 9, or the hook 19 the ratchet 8, the former 
hook turning the pattern surfaces forward and the latter backward. 
A treadle g@ can be depressed by the operator when it is desired 
to find a miss-pick, and during the time of depression the elevator 
and depressor will operate the hooked jacks, levers, and harness 
frame to form sheds, but the shuttle will not be thrown, for the 
treadle at the same time throws the picking arrangement out of 
gear with the picking levers. The arrangements for operating the 
lay are not shown in the accompanying drawings, but are formed 
substantially by dividing the lay connecting rods into two parts 
and jointing them together so as to form toggle joints. The toggle 
joints are connected by vertical links to the cranks which lie 
below them, the throw of which is so arranged that the two parts 
of the connecting links forming the toggle joint are not only pressed 
upwards into a straight line but are taken a little further, so as to 
give the secondary beat to the weft mentionedjabove in their descent. 
There are four shuttle boxes shown at each side of the loom which 
is arranged to work “ pick and pick,” one set of boxes balancing 
the other. Both sets are connected by chains running over sheaves 
to the inclined rod /3, which is joined to the levers n3 and s3 by 
other chains. Two pinions j* k* have attached to them wheels b+ 
and m+ which gear together ; the wheel m4 having imparted to it 
intermitting motion to the extent of half a revolution by the pinion 
n+, which has two sectors of teeth separated by blank spaces, and 
is further provided with devices, somewhat similar to those which 
obtair. in a star wheel to retain it when the teeth are out of gear. 
At the front of the whee! n+ is a cam plate which moves the con- 
necting rod w+ up and down twice during each revolution of the 
crankshaft. The connecting rod is coupled to an arm 49, which 
has at its outer end a pin 52, upon which are hung a series of 
selectors, shown as reciprocating wedges with toes 53, 54, to be 
acted upon by the selector, moving devices intermediate between 
them and the pattern surface f', the said devices being blocks z+, 
connected with the fingers a5, and moved in one direction by pins 
ey the pattern surface, and in the other direction by gravity. 
The two pattern surfaces move together, but as the boxes are not 
to be shifted until the shed is formed, the shuttle-box surface 
merely brings into line that row of its protuberances which are 
to determine which shuttle is next to be shot, and the selectors 
have given to them by their especial cam the movement which 
cavses the shifting levers to turn on their fulera, The pattern 
surface A’, when turned, acts upon and turns the fingers and 
blocks 24, so that when the selectors are next raised, one or 
other of the toes, 53 or 54, will strike the under surface of the 
said block, which will cause the selectors to be turned on their 
centres, so that when the selectors are immediately afterwards 
brought into contact with the ends 55 of the shifting levers b', the 
said levers will be turned in accordance with the demands of that 
row of protuberances of the pattern surface, and will be so left. 
As the selectors are moved upwards their wedged-shaped points 
are thrown to one or other side of a vertical line let fall from the 
pivot 52, so that as the selectors are depressed by the cam s+ the 
ends enter between the faces of spring jaws pivotted at 57, 
and acting on the ends of the shifting levers turn them in one 
or other direction so as to cause the toothed disc cranks carried on 
the ends of the shifting levers to be thrown into gear with one or 
other of the long pinions j+, #4, and thereby to actuate the levers 
$3 or n3, which raise and lower the boxes. The specification 
further describes the details of the box lifting devices, and also 
several modifications of them differing from the one explained 


above. (May 29, 1880). 
2198. Machine Belts, &c.: J. Paton, Renfrew. 
(6d, 4 Figs.)—The invention consists essentially in the application 


and use for machine belting and laces of tubular, flat, or round 
plaited braids manufactured from cotton, wool, — or other 
fibrous material. The plaited fabrics are washed in hot water, 
and afterwards subjected to a tannin ne by immersion, or 
boiling in a solution of cutch; they are then flattened by being run 
through compression or friction rolls, and are glazed by passing 
them through a solution of starch and spermaceti, and then 
through calendering rolls, for the purpose of imparting a finished 
surface. For laces the plaited braids are greased, waxed, or 
painted, rolled, flattened, and stretched, cut into suitable lengths 
and fitted with metal tags. (May 29, 1880). 


2202. Flour Millis: L. Varicas, London. (S. Z. 
Bean, Washington, U.S.A.) [6d. 4 Figs.}—Fig. 1 illustrates a mode 
of applying the invention to a plant of machinery for operating 
on flour chop, Fig. 2 its appheation to a middlings purifier. A A 
are screens for straining the dust of flour or grain from the cur- 
rents of air drawn from the machinery, and blown into the screen 
through the reticulated cloth-covered sides so that the air can 
escape back into the mill, while the dust is strained off. The 

















screen has a hopper bottom to receive the dust, from which it can 
be spouted to its proper place. 4 is a fan blower, N air trunke, 
B an elevator, ¢ bolting chest, D crushing rolls, E stock bin, F mill- 
stones, G conveyor, and L middlings purifier. The cloth-covered 
portion of the screen is covered with deep furrows in order to 
increase the straining surface. The screens receive a vibratory 
or trembling motion at intervals to liberate any dust which may 
adhere to the cloth covering. (May 29, 1880). 





2207. Conductors of Lightning: O. Wolff, Dres- 
. (W. Michalk, Denben, near Dresden, Saxony), [4d. yi 
The invention consists in introducing between the point and the 





rod a non-conductor. Between rod and the point the non-conductor 
is placed. To prevent breaking of the insulator a pliable substance 
is inserted. (May 31, 1880). 


2223. Looms, &c.: J. Northrop, Skipton, Yorks. 
(64. 3 Figs}—Relates to improved eee to be fitted to fast 
reel looms, broad or narrow, box, rocking or circular box looms, in 
place of the asual swells, stop-rod, and frogs. At the front of the 
sley, opposite the shuttle-box, is fitted a vertical lever oscillating 
upon a stud; the buffer or top check strap is secured to the top 
arm of the lever, and the bottom check strap to the lower arm of 
the lever to give it a rocking motion when the shiittle strikes the 
picker. This rocking action is transmitted by a horizontal arm to 
the stop finger, and lifts it over the frog at each pick when the 
shuttle gets fairly into the box. The bottom arm of the lever has 





a bent finger with a recess in it, in which the weaver (when 
required to keep open and find the pick) places the head of a 
movable stud to stop the eepen be the lever, and to hold the stop- 
rod up. When the shuttle strikes the picker, the stud is forced 
out of the recess, and drawn in with a spiral spring, and the lever 
is free to act, The frog is attached at its rear end to a horizontal 
oscillating lever, which carries at its outer end a shoe which presses 
against the flywheel when the frog is forced forward by the loom trap- 
ping, and stops its rotation. A device is also provided for throwing 
the strap out to the loose pulley. Fig. 1 isa front and Fig. 2 an end 
elevation of the apparatus. A is the sley, E the rocking lever, R 
the connecting rod from the horizontal arm T to the stop finger K, 
Z the frog, F' the brake shoe, G! the flywheel, (June 1, 1880). 


2292. Weasee. and Manufacturing Fast Pile 
Fabrics: J. and J, and T. Mellodew, J. Lees and 
Hard (6d. 30 Figs.)—The present method 


° . Ol 

of Gentian binding picks in pile fabrics at regular intervals 
produces diagonal ridges which give to the cloth a “nicky” 
appearance, but by taking the binding pick at irregular intervals 
the inventors avoid this defect. The specification illustrates 
thirty different drafts with varying numbers of shafts and picks 
to the round, and gives detailed explanations as to the order in 
which the shafts are raised. (June 7, 1880), 


2341. Manufacture of Paper Pulp from Straw: 
W. M. Brown, London. (C. and H, A. Chapin, Springfield, 
Mass, U.S.A.) [4d.]—The improvements consist in making paper 
pulp from straw, sugar-cane stalks, and other fibrous materials, 
by baking or roasting the materials without moisture, previous to 
boiling them in chemical solutions, so that the silicious glaze 
existing on the surface of the straw, &c., is destroyed, and the 
material “prepared for easy disintegration and manufacture into 
pulp. The degree of heat to which the materials should be sub- 
jected is given at 450 deg. to 500 deg. Fahr.. and an exposure to 
the heat for about 15 minutes is deemed sufficient to destroy the 
glaze or coating. The materials may then be boiled in a weak 
solution of sal-soda, and the disintegration fully accomplished by 
passing them through crushing rollers. (May 10, 1880). 


2445. Floats and Apparatus for Indicating the 




















Water Level in Steam Boilers: F. Ladry, Brussels, 
(6, 6 Figs.}—A hollow float in the boiler is connected to the rod F 
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The float has a tube projecting from its upper side and descending 
nearly to the bottom to allow free access of steam for the pu 

of equalising the pressure, The variations in the water level are 
communicated by the float and rod F to the lever E, turning on 
spindle L and operating a pointer which is attached to the spindle, 
and indicates the variations on the uated scale H. The 
pointer makes electric contaet with binding} posts m M' at the two 
extreme levels of the water and operates an electric bell, In like 
manner a hole in the collar c is caused to coincide with a passage g 
in the casing of the spindle when the limits are reached, and the 
steam escaping thereby operates a whistle. (June 16, 1880). 


2745. Grain-Binding Mechanism for Harvesting 
Machines: W. R. Lake, London. (5S. Johnston, Brockport, 
New York, U.S.A.) [6d. 12 Figs.}—The two principal features of 
this invention are (1) a compressor which stores up power when 
the machine is gathering a sheaf, and uses the power to compress 
the sheaf while it is being tied, and (2) the knot-tying mechanism, 
in which the looper forms the knot by a reciprocating motion, 
These improvements are particularly applicable to the harvester 
described in former Specification 5204 of 1789. A is the binder 
frame which oscillates upon a vertical spindle B. The looper D, 
which slides in bearings below the frame, is composed of two 
looping jaws, which when closed form asingle hook. The vertical 
sbaft B is rotated by the machineand revolves the binder frame A, 
and with it the mechanism and parts directly related thereto. A 
segmental rack A! pivotted at A* has a projecting piece carrying a 
roller which travels in a cam path. The cam path revolves with 
the spindle B andimparts an oscillating movement to the rack, 
and (through the pinion N%) gives motion to the binding arm 
N. The arm N is carried by a hollow shaft N*, within which a 
shaft is rotated by a small pinion O* operated by a segmental rack 
O03 which is also pivotted at A*. The internal shaft carries the 
compressor arm O. The binder arm N carries the string around 
the sheaf as shown. A spring arm P carries at its end a pulley P 
over which a compressor band Q passes, One end of the band 
is attached to the arm N, the other to the end of a lever R. 
The lever R is connected to an elliptical spring T by the 
bar S. A bell-crank lever V is pivotted to the frame, one 
arm of which carries a friction roller V',the other is connected 
with a bar U. The roller V! runs against a camway W. The 
looper D has resting against one of its sides a spring lever D3 
which pushes the loop of string over the end of the looper during 
the formation of the knot. As the binder frame rotates, the sheaf 
is gathered by compressor arm O, and the arm N descends and 
carries the string around the sheaf and also around the looper 
where the knotting takes place. The compressor acts in conjunc- 
tion with the knot tyer; while the sheaf is being gathered the 





roller V1 is running upon the cam W, thereby compressing the 
spring T. As soon as the sheaf requires to be compressed, and 
almost simultaneously with the tying of the knot, the pin U' strikes 
a projection or cam piece and liberates the stored-up power of the 
spring T, which draws the compressor band Q tight and imparts 
the necessary pressure to the sheaf. When the tying operation is 
completed the arm N ascends, and the bound sheaf is discharged 
by a discharging rake. (July 5, 1880). 

2958. Log or Speed Indicator for Ships: J. R- 
Neill, Glasgow. [6d. 6 Figs.j}—This log is intended to be in 
constant use and to give continuous readings when the ship is 
under steam or sail, Anordinary log “chip,” or preferably a per- 
forated metal disc with {a long shank. is carried a considerable 
distance in the wake of the vessel by a log line, which is by pre- 
ference a strong galvanised iron or a copper wire, ‘The other end 
of the log line is attached to a pressure indicating apparatus placed 




















on board, the action of whichis clearly shown in Figs. land 2. It 
will be seen that the variations of pressure on the‘ chip” will be com- 


municated to the crosshead G and springs H, and will beindicated | 


by the pointer K on the dial, the divisions of which are graduated to | 
| reports of trials of patent law cases in the United States, may 


correspond with the pressure on the “chip” at different velocities 
of the vessel, and may indicate knots, miles, &c., as required. The 


pointer is so fixed on its spindle that it can be readily reset to | 
zero, if necessary, to compensate for any slight error in the mecha- | 


nism, (July 17, 1880). 

3846. Explosive Compounds: M. Tschirner, San 
Francisco, U.S.A. (2d.}—The base of the composition is com- 
posed of the nitro-phrenols; these when combined with other 
oxidising salts such as chlorates, perchlorates, nitrates, mang anates, 
per-manganates, and chromates that will readily yield oxygen by 
decomposition, form a powerful explosive that wil! explode instan- 
taneously with great force and effect, as the whole amount of the 
carbon contained in the nitro-phrenols is transformed at once into 
carbonic acid. The following formule represent mixtures of dif- 
ferent explosive value: (1) Nitro-phrenol 65 parts, oxidising 
salts 35 parts. (2) Nitro-phrenol 56 parts, oxidising salts 44 

arts. (3) Nitro-phrenol 48 parts, oxidising salts 52 parts. The 
ngredients are separately reduced to fine powder and incorporated 
together with the addition of five per cent. of india-rubber or 
gutta-percha solution and sufficient hydrocarbon to form a plastic 
mass, which may be moulded and formed into cartridges. (Sep- 
tember, 22, 1880.) 
else. Apparatus for Working Glass out of 


‘ank es: W. Horn and R. Bell, Sunder- 
land. [4¢. 3 Figs.j—“ Boats” similar to those described in 


[ igs.}— 
Specifications 4760 of 1876, and 4763 of 1879, but without partitions or 











dams, are made use of for “ gathering” the glass from the tank 
The & boat,” represented in the illustration, is preferably made 
with an internal diameter of 12in., and a depth of Sin., and the 
passages through which the glass enters are formed as shown. 








\ 
In some cases the passages are extended in a spout-like form, 
and terminate slightly below the bottom of the “boat.” Horns 


or fenders are provided for keeping the “ boat” from contact with 
the walls of the furnace. (September 27, 1880), 





. Machinery tor Threading Bolt and 
Blanks: S. Pitt, Sutton: (5. Z. Worsley, Buffalo, U.S.A.) (8d. 
16 Figs.|—The machine is designed to automatically take the blanks 
one at a time from a holder, cut the screw threads, and discharge 
the finished screws from the machine. The invention consists of 
a number of devices of which the following are the principal 
Grippers D D by which the blank is held during the cut! of the 
screw: @ die holder or chuck E by which the screw die is held and 
moved; a revolving sliding mandrel F for holding and turning the 
die and causing it to advance against the blank and cut the screw; 
the gearing a a! for revolving the mandrel in both directions; 
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reversing gearing clutch G; a leading cam I to commence the 
advance of the die or vice versd; variable pawl change gearing 
wheel H and pawl h, by means of which the reversing gear can be 
operated at the required times; a bolt holder L in which blanks 
are held ready for screwing; a bolt mover M by means of which 
the blanks are taken one at a time from the holder; transfer 
fingers P by which a blank is transferred from the bolt mover M 
to the grippers DD. All the moving parts are driven from shaft 
B. The blanks are placed in the holder L, from whence they are 
automatically taken one at a time by the mover M, and seized by 
the fingers P, when the mover is withdrawn, The gripping jaws 
then close on the blank, and the revolving die E advances and 
cuts the thread to the required extent, he motion of the man- 
drel F is then reversed by the clutch G and the die unscrews 
itself from the bolt, whereupon the gripping jaws D open and 
allow the screwed bolt to drop; should it hang inthe jaws of the 
grippers the downward movement of the fingers P carrying the 
succeeding blank knock itaway. The adjust t of the hi 

to suit different lengths of screws to be cut, is effected by varying 
the position of the crank-pin 3, the distance of which from the 
centre regulates the amount of stroke of the pawl h, and conse- 
quently (through the cams c* c*) the time at which the reversing 
clutch G is to takeeffect, The leading cam I causes the revolving 
die to advance to the blank to be screwed, and to retire after the 
screwing is completed. The cam revolves with the shaft B and 
engages with a rocking lever i, which communicates through a 





| Shaft with a lever connected with the mandrel F by another rocking 


arm and effects the desired movement. (October 5, 1880.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 


be consulted, gratis, at the offices of ENGINEERING, ‘5 and 36 
Be dford-street, Strand. 








PETERBOROUGH CORPORATION 
SEWERAGE WORKS. 


THE sewerage works now completed for the Corporation 
of the city and borough of Peterborough involved the 
construction of thirteen miles of brick and pipe sewers, 
with the necessary manholes, ventilators, flushing arrange- 
ments, and penstocks ; the construction of duplicate tanks 
for the straining of the sewage at the outfall, and two miles 
of concrete carrier ; the preparation of 96 acres of land out 
of a farm of 300 acres purchased by the Corporation for the 
utilisation of the sewage by irrigation ; the erection of two 
pumping stations, with the necessary machinery ; and the 
erection of two cottages. The sewage from all parts of the 
borough is brought together and discharged at one outfall. 
It is conveyed by the water-carriage method on the 
separate system. ’ 

As about seven-eighths of the entire population of the 





borough dwell on the north side of the River Nene, it is* 

consequently -in this ion that the largest and most 

costly sewers are ; but the peculiar situation. 

of the southern district renders the conveyance of the 

oman a suitable outfall a matter of considerable dif- 
ye: 

The borough on the south side of the river is drained by 
34 miles of stoneware pipe sewers and the sewage brought 
to the river side, whence it is carried in an iron pipe sewer 
under the river and across the wash lands. “After pending 
under the protection bank of the North Level it is empti 
into a tank sewer, devised for the reception of the sewage 
during the time the pumping engines areat rest. It then 
flows into the wells of the southern outfall pumping 
Foie and is pumped into the gravitation main close to 

e outfall. 

The borough on the north side of the river is drained by 
9% miles of brick and pipe sewers. The northern i 
main is a brick sewer, egg-shaped in section, of 3ft. by 2ft. 
internal diameters, and 3670 yards long. The main inter- 
cepting brick sewer is 1235 — long, and comprises 149 
— of 3ft. by 2ft. egg-s , 612 yards of 2 ft. 9in. 

y 1ft. 10in, p BS and 474 yards of 2ft. barrel 
sewers. 

These sewers disch: into a barrel culvert, 3 ft. 4in. in 
diameter, and 508 yards long, which empties into a pen- 
stock chamber ; from thence the sewage is taken by two 
24 in. iron pipes, laid side by side, and for the most part in 
embankment, to the straining tanks at the outfall. The 
sewage from the districts north of the river flows directly 
on to the irrigation area by gravitation. 

The geological formations through which the trenches 
were excavated are principally bers of the Oolitic group, 
but in the south ward gravels of the post tertiary Bo save 
overlie the Jurassic ome. The thick beds of hard stone 
met with in nearly all parts of the north and east wards 
have caused the excavations to be difficult and costly ; but 
the stone was utilised in the construction of the roads and 
the concrete carriers on the sewage farm. ° 

Fe gery by which the sewage at the southern outfall 
is hfted into the gravitation main are two duplicate three- 
throw lift pumps driven by two high-pressure non- 
condensing horizontal engines of six-horse power. The 
normal speed of the engines when working with a boiler 
pressure of 45lb. is 100 revolutions a minute; and each 
pump, working at 20 double strokes a minute, will lift 
400,000 gallons in 12 hours. 

The sewage on arriving at the outfall is discharged into 
settling tanks, built in duplicate, and provided with 
wrought-iron strainers; passing from thence, the liquid 
mes is conveyed in a concrete carrier to the land pre- 
Pp for irrigation. On arriving at the land pre for 
the reception of the sewage, the carrier divides into two 
smaller ones, from which the sewage is distributed over 
the irrigation area by land carriers. The larger concrete 
carrier is 1098 yards in length, and has a water-way of 
6.5 superficial feet. The two smaller carriers are 2159 yards 
long, and have a sectional area of 4.8 superficial feet. The 
irrigation channels are 12 in. wide at the top, 6in. at the 
bottom, and are Gin. deep. All the carriers are laid in 
horizontal lengths, with sluices and drops at every change 
of level. The soil on the irrigation area is of a light 
alluvial character overlying silt, and has a natural filtra- 
tion and drainage of 4 ft. 

As the farm is situated near the Bedford Level and 
within the protection bank of the North Level Commis- 
sioners, the effluent water is not allowed to be carried off 
by their drains, except in dry seasons, and must con- 
sequently be lifted over the north bank into the new cut of 
the River Nene. This is effected by two 12 in. centrifugal 
pumps, driven by two 25-horse power high-pressure con- 
densing engines. The normal speed of the engines is 60 
revolutions per minute with a boiler pressure of 60 Ib. The 
cylinders are 1 ft. 4in. in diameter, and the stroke 2 ft. The 
flywheels are 10 ft. in diameter and weigh 2 tons. Each 
pump, when making 400 revolutions per minute, will deliver 
over the bank 1,600,000 gallons in six hours. ‘The boilers 
are en patent, with shells 18 ft. long by 6 ft. dia- 
meter. 

The works were designéd and carried out by Mr. John 
Addy, Assoc. Memb. Inst, C.E., of Peterborough, with 
Mr. John C. Gill, Assoc. Memb. Inst. C.E., as resident 
engineer. The contractors for the buildings were Messrs. 
S. and W. Pattinson, of Ruskington, near Sleaford ; and 
for the engines, pumps, boilers, and machinery, Messrs. 
Seekings and Ellery, of Gloucester. The works on the main 
drainage and irrigation farm were partly executed by 
Messrs. J. S. Cooke and Co., and partly by the Corporation. 








FOREIGN AND COLONIAL NOTES. 

Altoona.—Upwards of 4500 men are employed in the 
shops of the Pennsylvania Railroad Company of Altoona, 
Pennsylvania, and from 150,000 dols. to 200,000 dols. are 
paid them monthly. About 90 new locomotives were 
erected last year, and 200 and upwards were repaired. 
Some 5000 freight and passenger cars were also turned 
out during'the past year, not counting the (great number 
re 

The Missowri.—The Missouri is the nightmare of Ame- 
rican railroad men—a mysterious, shifting, come” night- 
mare. It is the most inconsistent, incomprehensible, and 
uncertain stream in the world. It cuts out a channel for 
itself which one would be willing to swear was the very 
best channel which the country affords. It jogs along 
apparently contented and satisfied, and seems ve the 
air of remarking, ‘‘ Now I have got a good thing; this is 
what I have been looking for for the past thousand years.”’ 
Then all of a sudden it takes a fancy to ey. aw the 
entomological qualities of a certain curious sort of bug it 
discovers roaming off in the prairie 9, mile or two away, and 
starts for it, cutting and slashing out a path in the soft 
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soil. The next morning it lies settled down in its new bed 
with an air of satisfaction which compels the conviction 
that it caught the bug and that it will be quiet until it sees 
another one. 


Rolling Stock on the Northern of France Railway.—The 
Northern of France Railway Company has during the past 
twelve months ordered no fewer than 416 locomotives and 
7146 trucks.- Great as these additions to the carrying power 
of the system must undoubtedly be said to be, the council 
of administration has now deemed it advisable to have 
shortly at its disposal 60 more engines. The French works 
being able to undertake to deliver ten engines as from 
August, 1881, the company was obliged to order abroad 
the remainder of the engines which it required. Two 
Austrian works have undertaken to deliver these engines 
between April and August, 1881. 


Proposed Trans-Australian Railway. — Queensland 
appears likely to be the first Australian colony to put into 
practical execution the long-cherished idea of a Trans- 
Australian railway to connect the northern with the 
southern shores of the great island continent. Such a line 
would bring the Australian colonies within thirty days of 
England. A scheme matured by the South Australian 
Government would involve the construction of 1400 miles 
of new line, but by a new route adopted by the Queensland 
Government the length of line to be made would be reduced 
to barely 850 miles. It is proposed to give a large land 
grant in aid of the line. 


I ing the Eastern Bengal Railway.— Between Ar- 
rung’ oees ee where the Eastern Bengal Railway 
was recently inun ‘ rails are being raised 2 ft., and 
about 75 per cent. of the work has been done. A drains ge 
cut at Arrunghatta has been excavated for one-fourth the 
required width, and one at 56 miles has been completed. 
The culverts and bridges near Bagoola have been repaired 
and protected with stone. At hea the rails have been 
raised 2 ft., from 135{ miles to 137} miles, leaving a short 
length only to be completed. From 145 miles to 147) miles 
the rails and superstructures of the bricges have been raised 





18 in., and from 132 miles to Goalundo the outlets of the 
bridges and culverts have been protected with stone. At 
Goalundo all the earthwork required for new lines has been 
competed, and about 2} miles of permanent way have been 


Iron Minerals in France.—In the first ten months of this 
year France imported 981,436 tons of iron minerals. Of 
these minerals 261,500 tons came from Algeria, 233,808 tons 
from Germany, and 280,705 tons from Spain. 


Railway Plant on the Continent.—The North German 
railways have received in the course of the last two years 
121 locomotives. The board of the St. Gothard Railway, 
who invited some time since tenders for 37 locomotives, 
principally from German and Swiss constructors, have not 
yet given their decision. Tenders are invited, by the direc- 
tion of the Buomberg Railway, for 166 open six-wheeled 
goods trucks, 100 covered four-wheeled cattle trucks, and 
10 four-wheeled timber trucks. 


Colour Blindness on Railways.—The Belgian Minister 
of Public Works recently appointed a comniission to inves- 
tigate and report on all the relations of colour-blindness 
and visual defects to the working of railways. This 
commission made a report whieh has recently been 
published jin full in the “‘ Annales Oculistiques.”” The 
commissioners entirely substantiate certain recommenda- 


tions of the International Medical Society in September, | 


1879, at Amsterdam. They show from experience that 
good eyesight and good colour perception are necessary 
among railway employés for the safety of life and pro- 
perty. 

The German Iron Trade.—The tone of this trade has 
somewhat improved. Favourable reports received from 
Great Britain and the United States have naturally given a 
certain stimulus to affairs. 

Lake Manitoba.—A party of surveyors are at work with 
a view to deepen Fairford river and drain the surplus 
water of Lake Manitoba into Lake Winnipeg, to prevent 
the drowning of land on the banks of the former. 


THE END OF THE THIRTIETH VOLUME, 


Steel Rails in France.—Contracts have just been let for 
20,000 tons of steel rails for the French State Railways. 


Rolling Stock on the Paris, Lyons, and Mediterranean 
Railway.—The Paris, Lyons, and Mediterranean Railway 
Company has just ordered 12,000 trucks to meet the grow- 
ing requirements of its traffic. The company has also 
ordered 130 more locomotives. When these additional 
trucks and locomotives are received, the company will have 
110,000 trucks and 2039 locomotives. 


The Westinghouse Air Brake in Brazil.—The directors 
of the Dom Pedro Segundo Railway, Brazil, will purchase 
the Westinghouse air brake for 16 locomotives, 70 passen- 
ger cars, 6 postal cars, and 22 baggage cars. 


Northern Pacific Railroad.—General Anderson, chief 
engineer of the Northern Pacific Railroad, has made a 
careful reconnaissance of the surveyed line from the end of 
the track in Dakoto, west of Bismark, to the point where 
the work of construction is p ing on the Pend 
d’Oreille division in eastern Washington territory: He 
expresses much satisfaction at the character of the route, 
both as regards economy of construction and working, and 
the excellence of the country. He speaks in the highest 
terms of the fertility of the Yellowstone and Missouri 
valleys, the evident mineral wealth of the whole mountain 
— of Montana, and the grazing resources of the entire 
country. 


Steel Rails on the Marietta and Cincinnati Railroad. 
—tThere remains now only ten miles of the main line of the 
Marietta and Cincinnati Railroad to be relaid with new 
steel rails. Since the road has been in the hands of the 
receiver it has been rebuilt from one end to the other, and 
when the remaining 10 miles are finished, it will be in every 
respect in first-class condition. The expenditure for rails, 
rolling stock, &c., has been provided for out of the earnings 
of,the road, and no receiver’s certificates have been issued, 
and no floating debt has been created. Next year there 
will be no extraordinary expenses, and the ings can 
applied to the payment of interest on the company’s bonds. 











